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Executive Summary

E.1 Introduction
A Baseline Ecological Risk Assessment (BERA) was prepared for the Walton & Lonsbury (W&L)
Superfund Site in the City of Attleboro, Bristol County, Massachusetts to evaluate the risk to ecological
receptors potentially affected by the site.  The facility at 78 North Avenue was a chromium plating
operation where a number of chemicals were used in the operations process.  Chemicals originally
identified as potentially site-related contaminants released to the environment included metals
(primarily total chromium, hexavalent chromium, and lead), chlorinated volatile organic compounds
(VOCs), and polycyclic aromatic hydrocarbons (PAHs).

The major habitats potentially affected by the site include a large wetland complex (Southern Wetland)
immediately south of the property, a stream (Bliss Brook) affected by discharge of contaminated
groundwater to the east of the property, and a river/pond system (Mechanics Pond and Bungay River)
downstream.  In addition, upland and wetland habitat surrounding the Southern Wetland and Bliss
Brook were also investigated.  The potential receptors evaluated in the BERA included:  1) aquatic
receptors (e.g., invertebrates, fish, and amphibians) living in the affected waterways; 2) benthic
invertebrates in affected sediments; 3) invertebrates and plants exposed to soils affected by site
contaminants; and 4) wildlife receptors (birds and mammals) exposed via the food chain to site-
related contamination in the sediments or soils.

E.2 Risk Analysis
A Screening-Level Ecological Risk Assessment (SLERA) was performed in 2015 using available
surface water, sediment, and soil analytical data.  The SLERA identified many inorganic and organic
Chemicals of Potential Concern (COPCs) in all of the aquatic and terrestrial habitats evaluated as
potentially affected by the site.  This finding prompted the United States Environmental Protection
Agency (EPA) to proceed with a BERA to further determine the degree and extent of ecological risk in
these habitats.

The Conceptual Site Model (CSM) developed for the SLERA identified the likely exposure pathways
and receptors in the aquatic and terrestrial habitats addressed in the SLERA.  The receptor groups of
concern were benthic invertebrates, water column invertebrates, fish, amphibians, and piscivorous
birds feeding in aquatic habitats.  In upland and wetland surrounding these aquatic habitats, the
receptor groups of concern included soil invertebrates and plants exposed directly to soils and
insectivorous birds and mammals exposed through the food chain.

In order to assess the risk to each of the selected receptors, appropriate assessment and
measurement endpoints were selected.  The assessment endpoints used in the BERA included:

· Survival and growth of a water column invertebrate community: Are the levels of dissolved
COPCs in surface water sufficiently high to cause biologically-significant changes or impair
the function of the water column invertebrate community in the surface water Exposure Areas
(EAs) at the site?
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· Survival and reproduction of local amphibian populations: Are the levels of dissolved COPCs
in surface water sufficiently high to cause biologically-significant reduction of reproduction of
the amphibian populations in the surface water EAs at the site?

· Survival and growth of a local fish community: Are the levels of dissolved COPCs in surface
water sufficiently high to cause biologically-significant changes or impair the function of the
fish community in the surface water EAs at the site?

· Survival and growth of a benthic invertebrate community: Are the COPC levels in sediment or
porewater sufficiently high to cause biologically-significant changes or impair the function of
the benthic invertebrate community in aquatic EAs at the site?

· Survival and growth of a soil invertebrate community: Are the COPC levels in the upland and
wetland soils sufficiently high to cause biologically-significant changes or impair the function
of the soil invertebrate community in upland or wetland EAs at the site?

· Survival and growth of terrestrial and wetland plant communities:  Are the COPC levels in the
upland and wetland soils sufficiently high to cause biologically-significant changes or impair
the function of the terrestrial plant community in upland or wetland EAs at the site?

· Sustainability (survival, growth, reproduction) of local populations of herbivorous birds: Are
the COPC levels in surface soils and biota sufficiently high to cause biologically-significant
changes or impair the function of herbivorous bird populations foraging in the upland/wetland
areas of the EAs?

· Sustainability (survival, growth, reproduction) of local populations of insectivorous birds: Are
the COPC levels in surface soils and soil invertebrates sufficiently high to cause biologically-
significant changes or impair the function of insectivorous bird populations foraging in the
upland/wetland areas of the EAs?

· Sustainability (survival, growth, reproduction) of local populations of herbivorous mammals:
Are the COPC levels in surface soils and biota sufficiently high to cause biologically-
significant changes or impair the function of herbivorous mammal populations foraging in the
upland/wetland areas of the EAs?

· Sustainability (survival, growth, reproduction) of local populations of insectivorous mammals:
Are the COPC levels in surface soils and soil invertebrates sufficiently high to cause
biologically-significant changes or impair the function of insectivorous mammal populations
foraging in the upland/wetland areas of the EAs?

· Sustainability (survival, growth, reproduction) of local populations of piscivorous birds: Are
the COPC levels in surface water, sediment, and biota sufficiently high to impair piscivorous
bird populations foraging in aquatic EAs at the site?

It is generally not possible to directly quantify the risk to assessment endpoints.  Instead, a series of
measurement endpoints were selected for this purpose.  These endpoints were measurable
ecological characteristics, quantified through laboratory or field experimentation, which could be
related back to the ecological resources selected as the assessment endpoints.

The following four types of measurement endpoints were used in the BERA:

· Compare COPC levels in surface water, sediment, porewater, and soil samples to published
media-specific benchmarks.
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· Assess the bioavailability of divalent metals in sediment samples by measuring the Acid
Volatile Sulfides (AVS), Simultaneously Extracted Metals (SEM), and Total Organic Carbon
(TOC).

· Perform toxicity tests in the laboratory by exposing laboratory test organisms to site surface
water, sediment, or soils.

· Use food chain modeling to calculate a Total Daily Dose (TDD) to herbivorous, insectivorous,
and piscivorous wildlife receptors based on exposure to surface water and aquatic (fish) or
terrestrial biota (soil invertebrates or plants) and incidental ingestion of soil or sediment;
compare these TDDs to Toxicity Reference Values (TRVs) from the literature.

Additional data were collected following preparation of the SLERA in order to address these
endpoints.

Three EAs within the areas of investigation were utilized for the purposes of the risk assessment
based on habitat types, contaminant fate and transport pathways, and hydrogeology.  These
exposure areas are:

· W&L Property & Southern Wetland;

· Bliss Brook; and

· Mechanics Pond (including a short segment of Bungay River).

In addition, sample locations were identified to represent background or reference locations for each
habitat and media type (surface water, sediment, and soil).

The exposure analysis in this BERA estimated the COPC concentrations to which each of the target
receptor groups are exposed in the habitats affected by site contaminants. COPCs were selected in
the SLERA, and this list was used to identify COPC-specific Exposure Point Concentrations (EPCs)
for surface water, sediment, soil, and TDDs for wildlife receptors.  The EPCs used in the risk
calculations consisted of the following two values:  1) A Central Tendency Exposure (CTE) was
calculated by taking the arithmetic mean of the available analytical data for each COPC identified in
an EA; and 2) A Reasonable Maximum Exposure (RME) was calculated as the smaller of either the
95% Upper Confidence Limit (UCL) of the mean or the maximum value of the available analytical data
for each COPC identified in an EA.

The Hazard Quotient (HQ) is used to identify the COPCs most responsible for risk.  The HQ method
compares measured or estimated exposures to corresponding toxicity values.  During risk
characterization, all HQ-derived risks for each EA were compared to their corresponding risk at the
reference areas by calculating a Residual Risk value (RR).  The RR was obtained by subtracting the
reference risk from the site risk.  This approach allowed for a more thorough and accurate
assessment of site-related impacts by factoring in reference COPC levels.

E.3 General Conclusions of the BERA
E.3.1 Aquatic Receptors
The potential for ecological risk to aquatic invertebrate (zooplankton), amphibian, and fish populations
exposed to surface water in each EA was assessed using two measurement endpoints.  These
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included comparisons of surface water concentrations to surface water quality benchmarks and
evaluation of surface water toxicity testing results.

The preponderance of the evidence indicated potential for severe ecological impairment to the aquatic
invertebrates as well as potentially severe effects on amphibians and the fish community in Bliss
Brook due to exposure to chromium (VI) and potentially chronic effects of chromium (III).  The
evaluation of endpoints for surface water indicated no significant risk to aquatic invertebrates,
amphibians or fish due to exposure to surface water in the Property & Southern Wetland and
Mechanics Pond EAs.  The reliability of this conclusion is high because it is based on multiple lines of
evidence, including laboratory toxicity testing.

E.3.2 Benthic Invertebrates
The potential for ecological risk to the benthic community exposed to site-related contamination was
assessed in all of the aquatic habitats using four measurement endpoints.  These included
comparison of sediment concentrations to sediment benchmarks, comparison of porewater
concentrations to surface water benchmarks, evaluation of sediment toxicity testing results, and
evaluation of bioavailability using SEM, AVS, and TOC evaluations of sediment.

The evidence indicated a low risk to benthic invertebrate communities based on toxicity testing, and
no association of this risk related to elevated chromium concentrations in most of the sediments in
Bliss Brook and Property & Southern Wetland EAs.  SEM, AVS, and TOC and porewater data
indicated that any observed sediment toxicity measured is unlikely to be associated with divalent
metals or chromium measured in sediments.  In Mechanics Pond, one sediment sample collected in
the deeper water at the southern end of the pond (SD-312) showed the highest toxicity to sediment
invertebrates.  The cause of toxicity in this sample is uncertain, but may be related to PAHs or
pesticides in the sediment.  In all other sediment locations, toxicity was low, even at high total
chromium levels.

E.3.3 Soil Invertebrates and Plants
Risk from the direct exposure of upland and wetland plants and invertebrates to surface soils was
assessed via two measurement endpoints.  One endpoint was the comparison of bulk soil
concentrations to soil benchmarks (mainly no-observed-effects concentrations).  The second endpoint
was to further evaluate the toxicity of site soils on invertebrate and plant receptors in laboratory toxicity
tests.

Risk from direct exposure to soils was identified in Bliss Brook for antimony, chromium, selenium, and
silver based on comparisons to benchmarks.  The magnitude of the RR HQs for selenium and silver
were low; the RR HQs for chromium were high for both plants and invertebrates due to the high EPCs
for chromium (III) calculated for soil.  Risk to plants and invertebrates exposed directly to soil in the
Property & Southern Wetland EA, based on comparisons to benchmarks, were identified primarily due
to antimony, chromium, and silver, with high RR HQ values calculated for chromium.

Results of laboratory toxicity testing, however, indicated that site soils had no effect on the survival of
soil invertebrates and no significant effects on the emergence or survival of plants.  The toxicity testing
endpoints indicated a reduction in growth of plants on site soils as compared to laboratory controls,
with no association of this risk related to elevated chromium concentrations.
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E.3.4 Wildlife Receptors
The potential for ecological risk to piscivorous birds feeding in the three EA waterways was assessed
using one endpoint.  A food chain model was used to estimate the COPC concentrations in fish tissue
and to calculate daily doses to great blue heron for comparison to avian TRVs.

The heron model results indicated possible risk to piscivorous birds feeding in the Property &
Southern Wetland EA, above risk levels at reference locations.  The risk to piscivorous birds is related
to elevated concentrations of chromium in sediments of the Southern Wetland. However, confidence
in this conclusion is low.

The potential for ecological risk to insectivorous birds and mammals feeding in Property & Southern
Wetland and Bliss Brook EAs was assessed using one endpoint (food chain modeling).  Earthworm
bioaccumulation test results on site soils were used to estimate the COPC concentrations in
invertebrate tissue and then to calculate daily doses to American robin and short-tailed shrew for
comparison to wildlife TRVs.  Risks to wildlife receptors in the Bliss Brook EA are not expected based
on the evaluation of the average EPCs and the lowest observed adverse effects levels (LOAELs) in
the food chain model.  Low risk was identified to American robin for soil exposures to chromium (III) in
the Property & Southern Wetland EA.  Refinement of the modeling assumptions results in the
conclusion of negligible risk to receptors obtaining less than 50% of their daily food intake from the
wetland soils in site areas within the Property & Southern Wetland.  These risks are not likely to
represent significant ecological risks to wildlife populations.

The potential for ecological risk to herbivorous birds and mammals feeding in the Property & Southern
Wetland and Bliss Brook EAs was assessed using one endpoint (food chain modeling).  Food chain
models were used to estimate the COPC concentrations in plant tissue and to calculate daily doses to
meadow vole and bobwhite quail for comparison to wildlife TRVs.  Risks to wildlife receptors in the
Bliss Brook EA are not expected based on the evaluation of the average EPCs and the LOAELs in the
food chain model.  Low risk was identified to bobwhite quail due to exposures to chromium in soil in
the Property & Southern Wetland EA.  Refinement of the modeling assumptions results in the
conclusion of negligible risk to receptors obtaining less than 50% of their daily food intake from the
wetland soils in site areas within the Property & Southern Wetland.  These risks are not likely to
represent a significant ecological risk to wildlife populations.
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1.0   Introduction

1.1 Scope and Objectives
This report presents a Baseline Ecological Risk Assessment (BERA) prepared for the Walton &
Lonsbury (W&L) Superfund Site in the City of Attleboro, Bristol County, Massachusetts.  The objective
of the BERA is to evaluate the potential risk of adverse effects to ecological receptors at the site
identified in the Screening Level Ecological Risk Assessment (SLERA; see Appendix G).  The BERA
assesses the potential risk from exposure to contaminated surface water, soil, and sediment at the
site.

The objectives of this BERA are to describe the likelihood, extent, and severity of ecological risk under
existing conditions to:  1) aquatic receptors (e.g., invertebrates, fish, and amphibians) living in the
affected waterways; 2) benthic invertebrates in affected sediments; 3) invertebrates and plants
exposed to soils affected by site contaminants; and 4) bird and mammal wildlife receptors exposed via
the food chain to site-related contamination in the sediments or soils.  The Walton & Lonsbury
Remedial Investigation (RI) report was developed concurrently and provided much of the site
information included in this report.

1.2 Regulatory Framework
Investigations to identify potential for ecological risk were conducted consistent with the eight-step
approach presented in the Environmental Protection Agency’s (EPA's) Ecological Risk Assessment
(ERA) program guidance (USEPA 1997; USEPA, 2001a).  The Tiered approach consists of
conducting a SLERA (Step 1 and Step 2), followed, when necessary, by a BERA (Steps 3 to 8).
Steps 1 and 2 were performed in the SLERA.  Step 3 (Problem Formulation) and Step 4 (Study
Design and Data Quality Objectives [DQO] Process) were incorporated into the BERA study design.
Step 5 (Verification of Field Sampling Design) and Step 6 (Site Investigation and Data Analysis) were
completed as part of the field sampling program.  Step 7 of the ERA process (Risk Characterization) is
the primary subject of the BERA.  Step 8 consists of Risk Management; the objective of the BERA is
to assist EPA in making risk management decisions following the completion of the BERA based on
recommendations resulting from the BERA studies.

The following guidance and reference documents were used to prepare the BERA for the site:

· USEPA. 1997. Ecological Risk Assessment for Superfund: Process for Designing and
Conducting Ecological Risk Assessments, Interim Final. Environmental Response Team,
Edison, NJ.

· USEPA. 1998. Guidelines for Ecological Risk Assessment. EPA/630/R-95/002F.

· USEPA. 2001a.  The Role of Screening-Level Assessments and Refining Contaminants of
Concern in Baseline Ecological Risk Assessments
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1.3 Report Organization
The remainder of this report is organized as follows:

· Section 2.0 Site History and Description
This section describes the historical activities at the site and the physical and ecological
setting.

· Section 3.0 Field Studies and Database Development
This section describes:  (a) the analytical chemistry data sets collected at the site, (b) issues
with analytical data quality; (c) the data sets used in the BERA; (d) identification of
background data set; and (e) the data summary methods.

· Section 4.0 Baseline Problem Formulation
This section:  (a) selects the final Chemicals of Potential Concern (COPCs) for each media
and habitat exposure area; (b) describes the Conceptual Site Model (CSM); (c) identifies the
Exposure Areas (EAs) used in the BERA; (d) identifies the receptors of concern; and (e)
selects the assessment endpoints and measures of effect.

· Section 5.0 Characterization of Exposure
This section describes:  (a) surface water, porewater, soil, and sediment sampling results
used to calculate central tendency and reasonable maximum Exposure Point Concentrations
(EPCs); (b) the sampling effort to collect porewater; and (c) the dietary exposure models
specific to the target wildlife receptors.

· Section 6.0 Characterization of Effects
This section summarizes:  (a) the surface water, sediment, and soil benchmarks; (b) the
results of laboratory toxicity tests using water column invertebrates, benthic invertebrates, soil
invertebrates and terrestrial plants ; (c) the results of porewater analyses; (d) results of Acid
Volatile Sulfides (AVS) and Simultaneously Extracted Metals (SEM) sediment analyses; and
(e) the bird and mammal Toxicity Reference Values (TRVs) used to quantify risk from the
dietary exposures calculated using the food chain models.

· Section 7.0 Risk Characterization
This section combines the measures of exposure and toxicity to determine the likelihood of
adverse effects to the target receptor groups.  The Hazard Quotient (HQ) is used to identify
the COPCs most likely responsible for risk.  Residual risk (RR) is also calculated, by
comparing site risk against the risk at local reference areas.  The significance of the toxicity
test responses is evaluated.  The results from the porewater and SEM, AVS, and TOC
studies are evaluated with respect to bioavailability and measured toxicity results.  The
evidence for each measurement endpoint is included in the evaluation to weigh the various
lines of evidence.

· Section 8.0 Uncertainty
This section summarizes the major uncertainties associated with the study design and
conceptual model, data collection, data analysis, toxicity reference models, estimates of
exposure, estimates of toxicity, and key model assumptions.

· Section 9.0 Summary and Conclusions
This section provides a summary and conclusion regarding the presence and extent of
ecological risk at the habitats potentially affected by site contaminants.



AECOM

J:\NE\US EPA RAC 2\Projects\TO# 0065 Walton & Lonsbury\400 Technical\ERA\BERA\Final\TO 65 W&L Final BERA text 5-1-19.docx May 2019

2-1

2.0   Site History and Description

A detailed site description and history was provided in the SLERA (Appendix G).  This section
summarizes the site history presented in the SLERA.  The W&L Superfund Site at 78 North Avenue in
Attleboro, Bristol County, Massachusetts includes the 2.72-acre lot that housed a 13,500 square-foot
chromium plating facility, as well as areas south and west of this property which have been potentially
contaminated by activities on the property (Figure 1).  The Remedial Investigation report and the
SLERA prepared for the W&L site provide more details on the physical setting and the history of this
site.

2.1 Site History
The facility at 78 North Avenue, which operated from 1940 to 2007, was used to chrome plate very
large and/or long objects such as pistons for large hydraulic equipment or rollers for paper mills and
was subsequently demolished in an EPA removal action.  Copper plating operations also took place
for some time until the building was remodeled in the 1950s.  Refer to the RI report for figures and
additional discussion of the site features discussed in the following paragraphs.

A number of chemicals were used and left as waste in the operations process.  The analytes originally
identified as contaminants known to have been released at the property include metals (primarily total
chromium, hexavalent chromium, and lead), chlorinated volatile organic compounds (VOCs), and
polycyclic aromatic hydrocarbons (PAHs).  All wastes generated by the facility between 1940 and
1970 were discharged untreated via an underground pipe into the wetlands located on the southern
portion of the property.  After 1970, chrome hydroxide sludge generated by the treatment system at
the facility was discharged to an unlined lagoon and additional wastewater was discharged to a
second unlined surface impoundment.  An on-site dry well also received gray water from the facility,
effluent from leaky plating tanks, and roof runoff containing chromium condensate from the process air
vents.  The chemicals in some of these wastes reached the shallow ground water table below the
facility and were transported to Bliss Brook via regional groundwater flow.

The disposal site, as described in the Phase IIC Comprehensive Site Assessment Report (RCA,
2001), includes the area of the property itself and the land south and west of the facility, extending to
the southeast up to and downstream of Bliss Brook.  Chromium contamination was found in sediment
samples as far south as Mechanics Pond (nearly a mile south of the W&L property line) during a Site
Inspection performed by EPA in 2005 (TtNUS, 2005).  Chromium contamination was also found in soil
and sediment samples in the wetlands and surrounding uplands south of the W&L property, believed
to have been contaminated with chromium due to flooding in the wetland south of the W&L property
causing chromium-contaminated soil to become deposited in surrounding surficial soils.

Previous investigations showed that in 2004, plumes of VOC contamination were migrating off the site
toward the south and the southeast.  Several remedial actions, including groundwater extraction, dual
phase extraction, and chemical injection, were implemented at the site between 1997 and 2008.  An
engineered cover was constructed as a Time-Critical Removal Action (TCRA) to isolate surficial soils
adjacent to Bliss Brook (behind the Paulette Lane residential area) in 2010.  The approximate limit of
the cover is shown on Figure 2.  A permeable reactive barrier (PRB) wall constructed on the
downgradient edge of the cover was installed, with the goal of reducing hexavalent chromium
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[chromium (VI)] to the less toxic chromium (III) in the groundwater before it discharged to Bliss Brook.
The engineered cover and installation of the PRB wall required the disturbance and restoration of a
section of Bliss Brook adjacent to the removal action area in a segment of approximately 400 feet of
the brook along the PRB wall and just downstream.  Previous data collection identified soils
downstream of the PRB area believed to be contaminated with chromium due to the flooding of Bliss
Brook.  Documentation of the extent of the chromium contamination south of the property, and
downstream of Bliss Brook, was part of the objective of the data collection performed during the RI.

Phase 1 field work was executed in June/July 2014 and consisted of well installation and
groundwater, surface water, soil, and sediment sampling.  Phase 2 field activities, including soil,
sediment, and surface water sampling, were performed in October/November 2014.  These data
rounds served to support the SLERA.  Additional sampling efforts (Phase 3 and Phase 4) were
performed in 2015, 2016, and 2017 in order to collect the additional field data to support the
preparation of this BERA, including additional soil, sediment, surface water, porewater sampling, and
toxicity testing.

2.2 Environmental Setting
The W&L property at 78 North Ave. is bounded to the north by Walton Street and to the south by
scrub/shrub and emergent wetlands and upland shrub and forested areas.  The property is bounded
to the east by North Avenue with residences beyond, and to the west by industrial/commercial
properties (TtNUS, 2005).  The topography slopes gradually downward to the southeast, towards the
wetland area.

The site is located in the Ten Mile River Watershed.  The Ten Mile River drains an area of 54 square
miles in southeastern Massachusetts and eastern Rhode Island (MassDEP, 2005).  The Ten Mile
River Watershed in the vicinity of the site area is mainly urban including the communities of Plainville,
North Attleboro, and Attleboro.

The Bungay River is one of the two major tributaries to Ten Mile River.  The Bungay River originates
approximately 5 miles to the north in the Town of North Attleboro at the outlet of Greenwood Lake.
The Bungay flows southerly through an extensive wetland system until it joins Ten Mile River, just
upstream of Mechanics Pond.  The land-use within Bungay River (a subwatershed of the Ten Mile
River watershed) is primarily forest (MassDEP, 2005).  Bliss Brook drains into the Bungay River just
upstream of its confluence with the Ten Mile River.  Immediately downstream of the confluence, Ten
Mile River enters one of several impoundments along the river, which is designated as Mechanics
Pond.  The shallow water body known as Mechanics Pond is considered to be a "run-of-the-river
impoundment" by MassDEP (2005), since it has a retention time of <0.7 day.  The western shore of
Mechanics Pond is residential along Berwick Street, while the eastern shore of the pond is mixed
commercial, residential, and parkland.  The waterbody is shallow, with very slow flow and dense
growth of aquatic plants and floating algal mats during the summer.

Surface drainage in the vicinity of the site is divided by North Avenue.  Surface water located west of
North Avenue (including surface drainage from the site) flows to the south through a large wetland
complex (Southern Wetland).  The primary outlet is a culvert under Deanville Road which eventually
discharges into the Ten Mile River south of Deanville Road, 1,000 feet upstream of the inlet to
Mechanics Pond at Water Street.
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Surface water east of North Avenue drains into Bliss Brook, which flows southward and enters
Bungay River just above its confluence with the Ten Mile River, south of West Street.  A large wetland
area associated with Bliss Brook is located upstream (north) of the site.  When Ten Mile River floods,
the water level in Bliss Brook can rise rapidly as floodwater is stored in the low-lying wetland areas to
the north.  The Ten Mile River flows southwesterly and eventually joins the Seekonk River north of
Providence, Rhode Island, which becomes the Providence River and discharges into Narragansett
Bay.

Further description of the habitats in vicinity of the site based on field observations are provided in
Section 2.2.3 of the SLERA.

2.3 SLERA Summary
A SLERA for the W&L Superfund Site was prepared by AECOM and submitted to EPA in September
2015 (Appendix G).  The SLERA evaluated the potential for contaminants in surface water, sediment,
and soil to impact ecological receptor populations present within areas affected by historical industrial
practices at the W&L site in Attleboro, Massachusetts.  The SLERA evaluated potential risk
associated with exposure to chemicals in site surface soil, surface water, and sediment within three
ecologically relevant EAs.  Three EAs within the areas of investigation have been identified for the
purposes of the risk assessment based on habitat types, contaminant fate and transport pathways,
and hydrogeology.  These exposure areas are:

· Property & Southern Wetland;

· Bliss Brook; and

· Mechanics Pond (including a short segment of Bungay River).

Maximum concentrations of surface water, sediment, and soil were screened against ecological
benchmarks in the SLERA to identify initial COPCs.  COPCs having maximum values exceeding
ecological benchmarks were also evaluated in screening-level food chain models.  Based on
evaluation of the initial screening and food chain modeling results, COPCs retained for further
evaluation in the BERA are summarized in Table 1 by media and exposure area.

Based on the screening, inorganic COPCs were selected in surface water in the Property & Southern
Wetland, Bliss Brook, and Mechanics Pond EAs.  Among the inorganics, the primary COPCs with the
highest exceedances of screening values were aluminum, barium, total chromium, hexavalent
chromium, copper, iron, lead, manganese, and silver.

A number of sediment COPCs were selected in each of the EAs (Property & Southern Wetland, Bliss
Brook, and Mechanics Pond) (Table 1).  Exceedances of benchmarks for inorganics were generally
fairly low in Bliss Brook sediments, with the exception of total chromium.  Chromium, copper, and
mercury levels in sediments also indicated potential risk to great blue heron in the screening models.

A large number of initial COPCs were identified in soils in the W&L Property & Southern Wetland EA
based on comparisons of maximum values to conservative screening levels in the SLERA.  The
highest risk to wildlife receptors in soil were to antimony, chromium, copper, lead, nickel, and silver in
food chain models.  Results of the food chain models indicated risk to most of these same COPCs,
with highest risk identified for chromium and lead in soils to mammals and birds.
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Based on the screening and food chain modeling conducted in the SLERA, the potential for risks to
ecological receptors were identified in the Property & Southern Wetland (soil, surface water, and
sediment), Bliss Brook (soil, surface water, and sediment), and Mechanics Pond (surface water and
sediment) EAs.

Each of the COPCs identified in Table 1 in the surface water, sediment, or soil are further evaluated in
a BERA.  The SLERA showed that many chemicals in surface water, sediment, and soil exceeded
their conservative screening benchmarks in site EAs and in screening-level wildlife models.  These
exceedances present a potential for adverse effects to ecological receptors residing in those habitats
or using them for foraging or reproduction.  It was recommended that the ERA should continue to a
BERA to better quantify this potential for ecological risk.
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3.0   Field Studies and Database Development

3.1 SLERA Data Sources
The data used for the SLERA includes data collected in Phase 1 and Phase 2 field investigations
performed by AECOM in accordance with the Sampling and Analysis Plan, Revision 1, Remedial
Investigation / Feasibility Study Walton & Lonsbury Superfund Site, Attleboro, Massachusetts, issued
by AECOM in June 2014.  Phase 1 sediment and surface water sampling took place between June 18
and July 9, 2014 concurrent with surface and subsurface soil sampling.  A total of 36 sediment
samples and 35 surface water samples were collected.  Phase 2 surface soil, sediment, and surface
water sampling took place between October 27 and November 13, 2014.  A total of 20 surface soil
samples, 27 sediment samples, and 30 surface water samples were collected site-wide.

In addition to these data, selected historical data were added to the data set for soil and sediment.
Data collected between 2010 and 2012 (associated with EPA removal actions and a site
reassessment) were reviewed by AECOM for data usability and appropriateness for inclusion in the
SLERA.  Details on the various data sets are presented in the RI report and Section 4.1 of the
SLERA.  Tables B-1 and B-2 (in Appendix B of the SLERA) present lists of the available historical and
RI samples, along with applicability for use in the SLERA.  This data set remained the same for use in
the BERA, with the addition of Phase 3 samples (discussed below) and the removal of one historical
sediment sample from the Property & Southern Wetland.  Sample P78 SB-104 was included in the
SLERA data, but was subsequently determined to have been in an area that was excavated, so it was
not included in the BERA.

3.2 BERA Data Sources - Surface Water, Sediment, and Porewater
All of the data collected in Phases 1 and 2 are utilized in the BERA evaluation.  Supplemental
sampling in EA waterways was conducted in Phase 3 to address the data needs of the BERA.  Data
collected in Phase 3 included surface water and sediment sampling for purposes of laboratory toxicity
testing and paired chemical analyses.  The sampling plan also included the collection of porewater at
each of the 15 sediment toxicity sampling locations.

Table 3A summarizes the sediment and surface water samples collected in each area of the site
during Phase 3 for the purpose of toxicity testing.  Chemical testing was also performed on samples of
the sediment and surface water for use in evaluating the toxicity test results.  Fifteen sediment
samples and ten surface water samples were collected in accordance with the EPA Amended Scope
of Work.  Sample locations are shown in Figure 3 (Property & Southern Wetland), Figure 4 (Bliss
Brook), Figure 5 (Mechanics Pond & Bungay River), and Figure 6 (reference locations). The sediment
sample depth was 0 to 0.5 feet (0 to 6 inches).  Surface water samples consisted of grab samples
from the water column.  The samples were to be collected 6 to 8 inches below the surface, but in most
cases all locations were in shallow water (between 3 to 14 inches) and samples were collected at mid-
level of the water column, and care was taken not to disturb the sediment.   If the depth of the water
was too shallow to allow for immersion and inversion of the bottle, the surface water samples were
collected using a peristaltic pump.
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3.2.1 Phase 3 Sediment and Porewater Samples
Analytical results for sediment samples collected during Phase 1, Phase 2, and selected historical
results were evaluated in the SLERA.  These results were reviewed to select 15 locations for Phase 3
sediment and porewater sampling conducted in July 2015.  The purpose of the sediment sampling
was to evaluate the toxicity of the exposure of site sediments to aquatic organisms using laboratory
toxicity testing.  The toxicity testing was conducted to document the potential toxicity of sediments with
very high concentrations of chromium (or other COPCs) to resident organisms.  The Phase 3
sampling locations were selected to represent locations with high exceedances of sediment COPCs
as detected in Phase 1, Phase 2, and historical results in all three of the exposure areas (Table 3A,
Figures 3 to 6).

Three sediment samples were collected in the Property & Southern Wetland EA.  They were selected
to be spaced throughout the length of the wetland north to south.  They represent the highest
sediment chromium1 (location selected in the area of SD-203 and P78 SB-125) and moderately
elevated sediment chromium at SD-301.  SD-301 also represents very low concentrations of other
COPCs, and very low total organic carbon (TOC), based on prior sample results.  SD-205 represents
a sample location with higher TOC and elevated concentrations of other COPCs near the outlet of the
Southern Wetland under Deanville Road.

Six sediment locations were identified for collection in Bliss Brook.  They were selected to represent
the length of the brook as well as a gradient in chromium concentration and variation in TOC.  They
were selected to be co-located with surface water samples as much as possible.  Location SD-215
was avoided due to higher pesticide and semi-volatile organic compound (SVOC) concentrations.
SD-216 and SD-217 had very low TOC content, similar to SD-218, which was selected to represent
this downstream segment of the brook.

Phase 1 and 2 sediment data are presented in Appendix B of the SLERA (Appendix G).  Phase 3 data
are presented in Appendix A, Table A-2.

Sediment porewater was collected using methodology in accordance with an EPA SOP as presented
in Appendix G of the Sampling and Analysis Plan - Addendum 3 (AECOM, 2015).  The sampling plan
included collection of porewater at 15 locations corresponding to the sediment sampling locations,
dependent upon finding suitable field conditions for collection of samples.  Porewater was successfully
collected using a PushPoint™ sampler (M.H.E. Products, 2003), made out of stainless steel tubing at
13 locations.  At each location, the sampling end of the porewater device was inserted into the
sediment to the desired depth, and porewater was extracted using a syringe.  Porewater samples
were analyzed for dissolved metals, dissolved hexavalent chromium, alkalinity, dissolved organic
carbon, and field parameters (pH, specific conductance, dissolved oxygen, temperature, and ORP).

The three samples in Mechanics Pond were selected to represent elevated sediment chromium and
both deep and shallow water depths.  The highest sediment chromium was detected in locations with
very dense cohesive sediments.  It was anticipated to be difficult to collect porewater from these
sediments, and the field effort confirmed this.   No sample of porewater was obtained at SD-226 and

1 Unless specified as hexavalent chromium [or chromium (VI)], the use of “chromium” refers to total chromium
results.
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SD-312.  Several locations and two depths (4 inches and 6 inches) were attempted, but no sample
could be obtained due to the low transmissivity of the substrate (muck) at these locations.

Three reference locations were selected; one each to represent a reference for the habitats in the
Property & Southern Wetland, Bliss Brook, and Mechanics Pond EAs.  Locations were avoided if
Phase 1 or Phase 2 sampling indicated moderate or high concentrations of pesticides or SVOCs.
Sediment texture and TOC was considered, and locations were selected to be representative of the
sediments in the corresponding habitat in the EA.

Phase 4 porewater data are presented in Appendix A, Table A-4.

3.2.2 Phase 3 Surface Water Samples
Analytical results for surface water samples collected during Phase 1 and Phase 2, and selected
historical results, were evaluated in the SLERA and were included in the BERA data set.  These
results were reviewed and used to select 10 additional surface water locations for Phase 3 sampling
in 2015 to evaluate the toxicity of surface water to aquatic organisms using laboratory toxicity testing
(Table 3A, Figures 3 to 6).

Two surface water samples were collected in the Property & Southern Wetland EA.  Locations were
selected based on surface water data, and one was not co-located with sediment samples.  Samples
were selected to represent the locations exceeding Ecological Screening Values (ESVs) (all COPCs
are inorganics; all organics were below ESVs in the SLERA screening).

Three surface water sample locations were selected in Bliss Brook to represent the highest
chromium (III) and chromium (VI) observed in Phases 1 and 2 and to be co-located with sediment and
porewater sampling.

Two surface water locations were selected in Mechanics Pond.  These locations were selected to
represent the water at the upper end of the pond at SD-305, and the southern end of the pond at
SD-312.  Chromium was not selected as a COPC in surface water in the pond, since detections for all
samples were below the chronic National Recommended Water Quality Criterion (NRWQC)
considered in the SLERA.  The selected locations represent high or maximum concentrations of other
inorganic COPCs (aluminum, barium, copper, iron, lead, and manganese) in the pond to evaluate
potential effects on aquatic receptors.

Similar to sediment reference, three reference locations were selected for surface water; one each to
represent a reference for the aquatic habitats in the Property & Southern Wetland, Bliss Brook, and
Mechanics Pond EAs.  Each was co-located with a sediment sample.  Based on SLERA data, sample
locations with similar hardness values were selected, and those with a minimum of COPCs detected.

Phase 1 and 2 surface water data are presented in Appendix B of the SLERA (Appendix G).  Phase 3
data are presented in Appendix A, Table A-3.

3.3 BERA Data Sources - Soils
A total of 20 surface soil samples were collected during the Phase 1 and Phase 2 sampling. These
samples were collected in the Property & Southern Wetland and Bliss Brook EAs, as well as reference
locations.  As discussed in Section 2.2.4 of the SLERA, wetland soils and upland soils were grouped
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together to form the data set for soil screening in the SLERA.  Locations of samples included in the
soil data set are shown on Figures 7 and 8.  The screening data set included data from Phase 1 and
Phase 2 and historical sampling efforts.  Historic data from 2010, 2011, and 2012 were evaluated and
utilized if the sample was representative of the ecological exposure area and was collected at a depth
of 0 to 1 ft or some portion of this depth interval.  Many of the historic samples included in the BERA
data set represented sample depths of 0 to 0.2 ft, 0 to 0.5 ft, or 0 to 0.7 ft.

Reference soil samples were collected within the Bliss Brook, Ten Mile River and Bungay River
watershed.  They were collected to represent similar wetland and upland habitat observed within the
Property & Southern Wetland and Bliss Brook EAs.  Samples were collected at 14 locations during
Phase 1 and Phase 2 sampling.  VOCs were analyzed in nine of the soil samples; SVOCs, pesticides,
and polychlorinated biphenyls (PCBs) were analyzed in 12 samples.  Inorganics were measured in 14
samples in Phase 1 and Phase 2.  Eight samples from historic data sets were identified as reference
samples.  These samples had limited inorganics data but were also included in the BERA to increase
the number of results to 22 for some of the inorganics in the reference soils database.

Phase 3 sampling was limited to the EA waterways so soils were not collected.  Additional soil
samples were collected for the BERA in 2016 and 2017 as part of Phase 4.  In 2016, the results from
previous sampling were reviewed to select 20 soil locations for Phase 4 sampling.  The purpose of the
soil sampling was to evaluate the toxicity of the exposure of site soils to invertebrates and plants using
laboratory toxicity testing.  The toxicity testing was conducted to document the potential toxicity of
soils with very high concentrations of chromium (or other COPCs) to resident organisms.  The Phase
4 sampling locations were selected to represent locations with high levels of soil COPCs as detected
in Phase 1, Phase 2, and historical results in each of the EAs (Table 3B, Figures 7 and 8).

Ten soil samples were collected in the Property & Southern Wetland EA.  They were selected to be
spaced throughout the length of the wetland north to south.  They represent a range from the highest
to lowest soil chromium2 measured in previous rounds of sampling.  The samples were also stratified
equally between upland soils and soils collected in areas representing the edge of the wetland that
are not continuously inundated or saturated with water.

Ten additional soil locations were identified for collection in Bliss Brook.  They were selected to
represent the range of soil COPC concentrations along the length of the brook as well as a gradient in
chromium concentration and variation in TOC.  These were also stratified equally between upland
soils and wetland soils.

A subset of the 20 samples was selected for toxicity testing (Table 3B).  See Section 6.3.3 for a
discussion on the rationale for selection of the 12 samples used in the laboratory toxicity testing.  Two
of these locations were re-sampled in May 2017 (SO-4-501 and SO-4-507) to collect additional soil for
earthworm toxicity testing.  Sufficient sample volume was available from the 2016 sampling event to
run the earthworm bioaccumulation tests and the plant toxicity tests.  However, additional sample
volume was required to re-run a toxicity test for earthworm survival.  These samples were collected in
the same area as SO-4-501 and SO-4-507 and were labeled SO-4-501-RS and SO-4-507-RS, with
the "RS" label indicating re-sampling (Table 3B).  Total metals and chromium (VI) analyses were

2 Unless specified as hexavalent chromium [or chromium (VI)], the use of “chromium” refers to total chromium
results.
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performed on the RS samples.  TOC and AVS/SEM analyses were not performed on the RS
samples.

Phase 1 and 2 soils data are presented in Appendix B of the SLERA (Appendix G).  Phase 4 data are
presented in Appendix A, Table A-5.

3.4 Data Management
Prior to using analytical data for a primary sample with an associated field duplicate, the analytical
values for the primary sample and the field duplicate were combined together to provide a single set
of values for the field duplicate pair.  The following conventions were used for combining field
duplicate samples together:

· Where both the sample and the duplicate were detected, the resulting value was the average
of the detected results;

· Where both the sample and the duplicate were not detected, the resulting value was the lower
of the two detection limits;

· Where one of the pair is reported as not detected and the other is detected, the following was
done:

- If the detected value was less than or equal to the non-detected value, the detected value
and its qualifier was used;

- If the detected value was greater than the non-detected value, the detected value and ½
the non-detected value were averaged together.  The resulting averaged value was
qualified as estimated (“J”).

· Where one sample had a non-rejected value and one sample had a rejected value, the non-
rejected value and its qualifier were used.

Frequency of detection was calculated as the number of samples in which the chemical was detected
over the total number of samples analyzed after the exclusion of rejected ("R" qualified) data and the
resolution of duplicates as described above.  It should be noted that surface water locations were
sampled multiple times to evaluate seasonal effects.  These samples were evaluated as individual
samples in the data set.  Refer to the RI report for additional information regarding data management.

Calculations of exposure point concentrations used in the BERA are discussed in Section 5.1.
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4.0   Baseline Problem Formulation

4.1 Refinement of Site Contaminants
COPCs selected in the SLERA (Table 1), are considered in the BERA.  Refinement was not
performed in the beginning of the BERA.  COPCs were refined using EPA guidance (USEPA, 2001a),
at the final stage of the SLERA and included:

1) Dietary Considerations.  COPCs considered to be essential nutrients and generally non-toxic
were eliminated, including calcium, magnesium, sodium, and potassium.

2) Frequency of Detection.  ERA guidance allows a COPC to be eliminated based on frequency
of detection, given adequate data, if it was detected in less than 5% of the samples collected
from an EA, assuming that at least 20 samples were available from that EA.

3) Reference levels.  EPA guidance cautions that comparison to local reference levels generally
cannot be used at the SLERA stage to eliminate COPCs owing to the need to fully assess
site risks (USEPA, 1997).  Comparison to reference concentrations was applied at the
conclusion of the BERA during the Risk Characterization (Section 7), using background or
local reference conditions to evaluate potential site risk above these levels.

In the SLERA, a chemical was removed as a COPC if:  (1) its maximum detected concentration fell
below its screening benchmark; (2) it was detected in less than 5% of the samples, if at least 20
samples were collected for analysis; (3) it was an essential nutrient; or (4) the maximum detection limit
of a non-detected analyte did not exceed its benchmark.

For soil COPCs, if the chemical was initially identified as a COPC based on an ESV for invertebrates
or plants, it was carried forward to the BERA.  If the COPC was initially selected in the SLERA using
an ESV based on a mammal or bird screening level, it was also carried to the BERA, unless all of the
SLERA wildlife food chain models resulted in a determination of no risk (HQs<1 using a No Observed
Adverse Effect Level (NOAEL) TRV and maximum concentrations for the EPCs).  If the most
protective ESV used for screening was for a wildlife species, and all of the food chain models
indicated negligible risk, these COPCs were screened out and not carried into the BERA.  Similarly, if
there was no ESV for any receptor group, and wildlife modeling data indicated negligible risk, the
COPCs were screened out and not carried into the BERA (see SLERA, Table 21).

4.2 Conceptual Site Model
The CSM summarizes site characteristics, including physical setting, ecological characteristics, and
possible source areas.  The CSM also describes potential fate and transport of site-related chemicals,
potential ecological receptors and exposure pathways, and specific ecological endpoints and
mechanisms of toxicity (USEPA, 1997).  A CSM provides a concise way to show how site-related
contamination is expected to move from its historic source(s) to ecological receptors (Figure 9).  There
was a substantial amount of data regarding site characteristics and contaminants for the site prior to
development of the SLERA.  The CSM presented in the SLERA is essentially unchanged, and is
presented here.
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Untreated waste water was released directly to the site wetland via an underground pipe for several
decades.  Starting around 1970, chrome hydroxide sludge generated by the treatment system at the
facility was discharged to an unlined lagoon and additional wastewater was discharged to a second
unlined surface impoundment.  An on-site dry well also received gray water from the facility, from
leaky plating tanks, and roof runoff containing chromium condensate from the process air vents.  The
chemicals in some of these wastes reached the shallow ground water table below the facility and were
transported to Bliss Brook via regional groundwater flow.

The groundwater recharges Bliss Brook through the stream’s sediments, whereas the excess surface
water in the wetland reaches Bliss Brook further downstream via an underground storm sewer pipe.
Bliss Brook flows into the Bungay River, which flows into Mechanics Pond, presenting a potential
downstream transport pathway for site-related chemicals.

The potentially contaminated matrices consist of surface water and sediment in aquatic habitats in the
three EAs described below.  There is no direct evaluation of groundwater data in the BERA because it
is assumed that the current surface water data reflect potential influences from groundwater
discharging to surface water.  The major exposure routes to ecological receptors consist of direct
contact with surface water and sediment, ingestion of surface water, accidental ingestion of sediment,
and food chain transfer.  The BERA also evaluates the potential exposures to porewater
concentrations of sediment COPCs.  The ecological receptor groups of greatest concern consist of
aquatic invertebrates (both water column and benthic), fish, and amphibians, and semi-aquatic wildlife
feeding in the aquatic habitats.  Ecological receptors of concern in wetland and adjacent upland
include soil invertebrates, and plants, in addition to birds and mammals exposed to soils through food
chain transfer.  Although semi-aquatic mammals (beaver, muskrat, and mink, for example) could also
be exposed to COPCs in the aquatic habitats by feeding on fish and invertebrates, this was not
considered an ecological receptor group of primary concern, since the main COPCs in the site surface
water and sediment are metals, primarily chromium, that do not bioaccumulate or biomagnify.  The
concern for exposure to mammals was addressed through a similar pathway of exposure of small
mammals in wetland habitats with similar exposures to COPCs in soil.

Soils were not evaluated in the Mechanics Pond exposure area.  The CSM indicated that material
deposited downstream toward Bungay River and Mechanics Pond was predominantly transported
through waterways, and the potential of deposition in adjacent wetland and upland habitat was low.
Therefore this pathway was determined to be incomplete and not evaluated.

4.3 Exposure Areas and Potential Receptors
4.3.1 Exposure Areas
Three EAs within the areas of investigation were identified in the SLERA for the purposes of the risk
assessments based on habitat types, contaminant fate and transport pathways, and hydrogeology.
These exposure areas are:

· Property & Southern Wetland;

· Bliss Brook; and

· Mechanics Pond (including a short segment of Bungay River).
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In addition, sample locations were identified to represent background or reference locations for each
habitat and media type (surface water, sediment, and soil).

The SLERA identified the potential for risks to ecological receptors in the Property & Southern
Wetland (soil, surface water, and sediment), Bliss Brook (soil, surface water, and sediment), and
Mechanics Pond (surface water and sediment) EAs.  Therefore, these EAs and matrices are the focus
of the BERA.

4.3.2 Selection of Receptors
4.3.2.1 Lower Trophic Level Receptors

Receptors that have direct exposure to the affected media (surface water, sediment, and soil) include
the aquatic receptors, soil invertebrates, and plants.  These are referred to as lower trophic level
receptors and were selected based on potential for high exposure to site COPCs and importance of
their functions in the food chain.

Water column invertebrates
The water column invertebrate community encompasses zooplankton (mostly crustaceans) commonly
found in ponded water bodies and streams.  Key species include diving beetles, copepods, and
cladocerans.  These types of organisms play a role in energy and nutrient transfer to higher trophic
levels and also represent a food resource for juvenile amphibians and some benthic invertebrates.
The presence of site-derived chemicals in the surface water affected by the site could result in direct
mortality or decreased reproduction in water column invertebrates.

Fish
The three water bodies studied should all be able to support a fish community, consisting of warm
water species, such as redfin pickerel (Esox americanus), largemouth bass (Micropterus salmoides),
and bluegill (Lepomis macrochirus).  Visual observations have shown the presence of fish in the on-
site aquatic habitats.

The presence of metals (or other contaminants) in the surface water and sediment can impair the
local fish community in two general ways:  (1) mortality of sensitive early life stages exposed to
COPCs in the water column; or (2) high COPC concentrations in aquatic biota via food chain uptake
which could affect reproduction and the long-term survival of the exposed fish.

Amphibians
Amphibians are a key receptor group of concern.  Amphibian populations are generally considered to
be in broad decline in the United States due to habitat loss and environmental degradation.  The local
amphibian populations at the site extensively use the aquatic habitats on site for breeding in the
spring.  The conditions in those habitats should be such that amphibian eggs and larvae can survive
and develop normally in order to maintain the local amphibian populations.

Benthic invertebrates
Benthic invertebrates perform an important function in all aquatic ecosystems.  They play a key role in
nutrient and energy transfers within those systems.  They also process and assimilate organic
material, feed on other invertebrates, and are themselves consumed by fish, birds, and mammals.
COPCs with the potential to bioaccumulate can be transferred from the sediment into the benthic
invertebrate community and up the food chain, thereby harming higher-level receptors.  Significant
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alterations in invertebrate communities could also impact the energy cycling at the base of the aquatic
food chain.

The substrate in the aquatic habitats in the Bliss Brook, Property & Southern Wetland, and Mechanics
Pond EAs should be able to support a benthic invertebrate community.  In particular, flowing waters of
Bliss Brook should be able to support a diverse invertebrate community.  Key invertebrates include
snails, freshwater mussels, crayfish, and the aquatic life stages of numerous insect species (e.g.,
mayflies, stoneflies, caddisflies, dragonflies, etc.).  The more depositional habitats of the ponded
areas (Southern Wetland and Mechanics Pond) may represent a less desirable physical habitat for
diverse benthic invertebrates.  However, these sediments should also be capable of supporting a
benthic community, serving important ecological functions.

Soil Invertebrates
Soil invertebrates perform an important function in terrestrial ecosystems.  They play a key role in soil
processes and energy transfers within those systems.  They also serve as a basis of terrestrial food
chains, serving as prey consumed by birds, and mammals.  COPCs with the potential to
bioaccumulate can be transferred from the soils into the soil invertebrate community and up the food
chain, thereby harming higher-level receptors.  Significant alterations in invertebrate communities
could also impact the energy cycling at the base of the terrestrial food chain.

The non-aquatic habitats in the Bliss Brook and the Property & Southern Wetland EAs include the
wetland and uplands in adjacent areas.  Some of the floodplain habitats have been affected by
deposition of contaminants associated with the site.  The wetland and upland soils should be able to
support a healthy soil invertebrate community with key invertebrate species such as worms, insects,
spiders, snails, and beetles which can serve as a prey base for many wildlife species.

Plants
Terrestrial and wetland plant communities provide essential habitat structure, as well as serving as the
primary producers and basis of the terrestrial food chain.  Although severe contamination could result
in a reduction in plant cover, density and productivity, potential effects of contaminants in the soil
could also include the selection of more tolerant species which may result in less plant diversity and
lower habitat quality for wildlife.  The wetland and upland soils should be able to support a healthy and
diverse plant community forming a stable basis for these wetland and upland habitats.

4.3.2.2 Wildlife Receptors

Several bird and mammal species can be expected to forage in the general vicinity of the site and
would feed on either terrestrial (upland and wetland) prey and/or aquatic prey.  Species with potential
exposures to either a mainly terrestrial prey base or those feeding on primarily aquatic (fish) prey were
evaluated in the SLERA.  Based on the results of the SLERA, the following representative birds and
mammals were selected for evaluation in the food chain models:

· Herbivorous upland mammal foraging within the forested wetland and adjacent upland of the
Property & Southern Wetland and Bliss Brook EAs – meadow vole

· Herbivorous upland bird foraging within the forested wetland and adjacent upland of the
Property & Southern Wetland and Bliss Brook EAs – bobwhite quail

· Insectivorous mammal foraging within the forested wetland and adjacent upland of the
Property & Southern Wetland and Bliss Brook EAs – short-tailed shrew
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· Insectivorous bird foraging within the forested wetland and adjacent upland of the Property &
Southern Wetland and Bliss Brook EAs – American robin

· Piscivorous bird foraging in the open water of the Property & Southern Wetland, Bliss Brook,
and Mechanics Pond EAs – great blue heron

4.4 Assessment and Measurement Endpoints
Endpoints help quantify the risks to representative receptors that may be exposed to COPCs
associated with the site.  Assessment endpoints represent explicit expressions of the key ecological
resources to be protected from harm.  They generally reflect sensitive populations, communities, or
trophic guilds.  Criteria for selecting the proposed assessment endpoints for the W&L BERA are listed
below.  The ecological resource should:

· have relevance,

· be susceptible to the stressors of concern,

· have biological, social, and/or economic value, and

· be relevant to the risk management goals for the site.

Considering these criteria and evaluating the results of the SLERA, a series of endpoints addressing
the major pathways and receptors for each EA were selected for the BERA (Table 2).  Risks identified
to one or more of the assessment endpoints will influence the risk management decision process at
the site.

Assessment Endpoint 1:

Survival and growth of a water column invertebrate community: Are the levels of dissolved COPCs in
surface water sufficiently high to cause biologically-significant changes or impair the function of the
water column invertebrate community in the surface water EAs at the site?

Two measurement endpoints were used to assess the potential impacts of COPCs to this receptor
group:

· 1A - Compare the dissolved COPC levels in surface water samples to acute and chronic
surface water benchmarks using both average (Central Tendency Exposure or CTE) and
maximum (Reasonable Maximum Exposure or RME) EPCs.

· 1B - Measure survival and reproduction in the water flea (Ceriodaphnia dubia) in short-term
(6-day) chronic toxicity tests in laboratory exposures to surface water samples.

Assessment Endpoint 2:

Survival and reproduction of local amphibian populations: Are the levels of dissolved COPCs in
surface water sufficiently high to cause biologically-significant reduction of reproduction of the
amphibian populations in the surface water EAs at the site?

The only measurement endpoint used to assess the impacts on this receptor group is:
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· 2A - Compare the dissolved COPC levels in surface water samples to acute and chronic
surface water benchmarks using both average (CTE) and maximum (RME) EPCs.

Assessment Endpoint 3:

Survival and growth of a local fish community: Are the levels of dissolved COPCs in surface water
sufficiently high to cause biologically-significant changes or impair the function of the fish community
in the surface water EAs at the site?

One measurement endpoint was used to assess the potential impacts of COPCs to this receptor
group:

· 3A - Compare the dissolved COPC levels in surface water samples to acute and chronic
surface water benchmarks using both average (CTE) and maximum (RME) EPCs.

Assessment Endpoint 4:

Survival and growth of a benthic invertebrate community: Are the COPC levels in sediment or
porewater sufficiently high to cause biologically-significant changes or impair the function of the
benthic invertebrate community in aquatic EAs at the site?

The following four measurement endpoints were used to assess the potential impacts of COPCs to
this receptor group:

· 4A - Compare the COPC levels in bulk sediment samples to conservative no effect and effect
sediment benchmarks using both average (CTE) and maximum (RME) EPCs.

· 4B - Compare the dissolved COPC levels in sediment porewater samples to acute and
chronic surface water benchmarks using both average (CTE) and maximum (RME) EPCs.

· 4C - Estimate the bioavailability of divalent metals in sediment by evaluating AVS, SEM, and
TOC data.

· 4D - Measure survival and growth in the benthic invertebrate species H. azteca and C. dilutus
exposed in the laboratory to bulk sediment samples for short-term (10-day) chronic toxicity
tests.

Assessment Endpoint 5:

Survival and growth of a soil invertebrate community: Are the COPC levels in the upland and wetland
soils sufficiently high to cause biologically-significant changes or impair the function of the soil
invertebrate community in upland or wetland EAs at the site?

 Three measurement endpoints were used to assess the potential impacts of COPCs to this receptor
group:

· 5A - Compare the COPC levels in surface soil samples to no effect soil benchmarks using
both average (CTE) and maximum (RME) EPCs.
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· 5B - Estimate the bioavailability of divalent metals in surface soils by evaluating AVS, SEM
and TOC in site soils

· 5C - Measure survival in the soil invertebrate species, Eisenia fetida (lubricid earthworm)
exposed in the laboratory to bulk soil samples for 14-day toxicity tests.

Assessment Endpoint 6:

Survival and growth of terrestrial and wetland plant communities: Are the COPC levels in the upland
and wetland soils sufficiently high to cause biologically-significant changes or impair the function of the
terrestrial plant community in upland or wetland EAs at the site?

Two measurement endpoints were used to assess the potential impacts of COPCs to this receptor
group:

· 6A - Compare the COPC levels in surface soil samples to no effect soil benchmarks using
both average (CTE) and maximum (RME) EPCs.

· 6B - Measure emergence, survival, and growth in the perennial ryegrass, Lolium perenne,
exposed in the laboratory to bulk soil samples for 28-day post-emergence exposure assays.

Assessment Endpoint 7:

Sustainability (survival, growth, reproduction) of local populations of herbivorous birds: Are the COPC
levels in surface soils and biota sufficiently high to cause biologically-significant changes or impair the
function of herbivorous bird populations foraging in the upland/wetland areas of the EAs?

One measurement endpoint was used to assess the potential impacts of COPCs ingested by this
receptor group:

· 7A - Use surface soil analytical data to estimate the tissue concentrations of COPCs in
vegetation; use food chain modeling to calculate daily doses for the bobwhite quail from the
ingestion of soil and plants, and compare these values to TRVs using both average (CTE)
and maximum (RME) EPCs.

Assessment Endpoint 8:

Sustainability (survival, growth, reproduction) of local populations of insectivorous birds: Are the
COPC levels in surface soils and soil invertebrates sufficiently high to cause biologically-significant
changes or impair the function of insectivorous bird populations foraging in the upland/wetland areas
of the EAs?

One measurement endpoint was used to assess the potential impacts of COPCs ingested by this
receptor group:

· 8A - Use site-specific bioaccumulation data to measure body burdens of total metals in
earthworms, and surface soil analytical data to estimate the body residues of organic COPCs
in soil invertebrates; use food chain modeling to calculate daily doses for the American robin
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from the ingestion of soil and invertebrates, and compare these values to TRVs using both
average (CTE) and maximum (RME) EPCs.

Assessment Endpoint 9:

Sustainability (survival, growth, reproduction) of local populations of herbivorous mammals: Are the
COPC levels in surface soils and biota sufficiently high to cause biologically-significant changes or
impair the function of herbivorous mammal populations foraging in the upland/wetland areas of the
EAs?

One measurement endpoint was used to assess the potential impacts of COPCs ingested by this
receptor group:

· 9A - Use surface soil analytical data to estimate the tissue concentrations of COPCs in
vegetation; use food chain modeling to calculate daily doses for the meadow vole from the
ingestion of soil and plants, and compare these values to TRVs using both average (CTE)
and maximum (RME) EPCs.

Assessment Endpoint 10:

Sustainability (survival, growth, reproduction) of local populations of insectivorous mammals: Are the
COPC levels in surface soils and soil invertebrates sufficiently high to cause biologically-significant
changes or impair the function of insectivorous mammal populations foraging in the upland/wetland
areas of the EAs?

One measurement endpoint was used to assess the potential impacts of COPCs ingested by this
receptor group:

· 10A - Use site-specific bioaccumulation data to measure body burdens of total metals in
earthworms, and surface soil analytical data to estimate the body residues of organic COPCs
in soil invertebrates; use food chain modeling to calculate daily doses for the short-tailed
shrew from the ingestion of soil and invertebrates, and compare these values to TRVs using
both average (CTE) and maximum (RME) EPCs.

Assessment Endpoint 11:

Sustainability (survival, growth, reproduction) of local populations of piscivorous birds: Are the COPC
levels in surface water, sediment, and biota sufficiently high to impair piscivorous bird populations
foraging in aquatic EAs at the site?

One measurement endpoint was used to assess the potential impacts of COPCs ingested by this
receptor group:

· 11A - Use sediment analytical data to estimate the body residues of COPCs in fish; use food
chain modeling to calculate daily doses for the great blue heron from the ingestion of surface
water, sediment, and fish, and compare these values to TRVs using both average (CTE) and
maximum (RME) EPCs.
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5.0   Characterization of Exposure

The exposure analysis in this BERA estimated the COPC concentrations to which each of the target
receptor groups are exposed in the habitats affected by site contaminants.  Those exposure habitats
consisted of the following distinct EAs: Property & Southern Wetland, Bliss Brook, and Mechanics
Pond (including a segment of the Bungay River).

COPCs were selected in the SLERA, and this list was used to identify COPC-specific EPCs for
surface water, sediment, soil, and Total Daily Doses (TDDs) for wildlife receptors.  The EPCs used in
the BERA risk calculations consisted of the following two values:

· A CTE EPC was calculated by taking the arithmetic mean of the available analytical data for
each COPC identified in an EA.  One-half the detection limit was used in for values below the
detection limit to calculate the mean.  The CTE EPC is the lower of the arithmetic mean and
the maximum detected concentration.  The CTE represented an “average” exposure
experienced by the target receptors feeding or living in an EA.

· A RME EPC was calculated as the smaller of either the 95% Upper Confidence Limit (UCL) of
the mean or the maximum value of the available analytical data for each COPC identified in
an EA.  The RME was an “upper range” of exposure experienced by the target receptors
feeding or living in an EA.

· If the chemical was not detected in a media but an EPC was needed for use in a model, the
RME EPC values were represented by one-half of the maximum non-detected reporting limit
and the CTE EPC values were represented by the arithmetic mean calculated using one-half
the reporting limit for non-detected values.

The 95% UCL represented the highest value for a sample mean which was statistically
indistinguishable from the true population mean, at a 95% confidence level (i.e., α = 0.05).  The 95%
UCLs were calculated using the USEPA’s ProUCL (Version 5.1.002 software, updated June 2016)
software.  ProUCL tests for normality, lognormality, and gamma distribution of a data set, selects a
conservative distribution, and computes a UCL of the unknown population mean. The ProUCL outputs
are summarized in Appendix B.

EPCs were also obtained for those same COPCs at each corresponding reference location.  This step
was needed to calculate incremental risk or "residual" risk by subtracting “reference” risk from “site”
risk (see Section 7.2).

Porewater was not evaluated in the SLERA, but samples were collected in support of the BERA.
Based on the results of the SLERA, dissolved metals were analyzed in porewater.  Those metals that
were above ecological screening levels in sediments were also selected as COPCs in porewater.  A
single round of porewater sampling was performed during Phase 3 efforts at 13 locations.  These
individual sample results for each COPC were used as EPCs for the evaluation of exposure of
sediment-dwelling invertebrates to dissolved metals in porewater.

5.1 Calculation of the EPCs for Direct Exposures by Receptors
5.1.1 Surface Water EPCs
Surface water CTE and RME EPCs (μg/L) were calculated to assess risk to aquatic receptors (i.e.,
water column invertebrates, fish, and amphibians) and were obtained for the individual EAs and the
associated reference locations (Tables 4 to 7).  Data were collected in the three surface water EAs
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and the reference locations during RI Phases 1, 2, and 3 sampling efforts.  In the Property & Southern
Wetland and Bliss Brook EAs, the only COPCs identified in surface water in the SLERA were
inorganics.  The EPCs for the inorganics were calculated only for the dissolved (i.e., bioavailable)
fraction (USEPA, 2014).  In Mechanics Pond, in addition to dissolved inorganic COPCs, EPCs were
also calculated for the four VOCs in surface water which were selected as COPCs in the SLERA
(Table 1).

5.1.2 Sediment EPCs
Sediment CTE and RME EPCs (mg/kg dry weight [dw]) were calculated for the three EAs and the
sediment reference locations to assess risk to benthic invertebrates (Tables 8 to 11).  These data
included samples collected during RI Phases 1, 2, and 3 efforts, and selected historic samples, as
documented in the SLERA.

5.1.3 Porewater EPCs
A single round of porewater sampling was performed during RI Phase 3 efforts during July 2015 at 13
locations.  These sample results for each COPC were used as EPCs for the evaluation of exposure of
sediment-dwelling invertebrates to dissolved metals in porewater (Tables 12 to 15).  There were three
porewater samples collected from sediment in the Property & Southern Wetland EA, six from the Bliss
Brook EA, one from the Mechanics Pond EA, and three from reference locations.  Porewater results
are reported in μg/L.

5.1.4 Soil EPCs
Soil CTE and RME EPCs (mg/kg dw) were calculated for the two EAs (Property & Southern Wetland,
and Bliss Brook) and the soil reference locations to assess risk to soil invertebrates and plants (Tables
16 to 18).  Locations of samples included in the soil data set are shown on Figures 7 and 8.  The data
set included data from RI Phase 1, 2, and 4 sampling and historical sampling efforts.  No Phase 3
samples were collected for soils. As documented in the SLERA, wetland soils and upland soils were
grouped together to form the exposure group data set.

5.2 Calculation of the EPCs for Wildlife Exposure Models
Input values utilized in the wildlife exposure models were calculated from the surface water, sediment,
and soils data collected on site and used in the calculations of the direct exposure EPCs outlined in
Section 5.1.  Since site-specific data for tissue concentrations of the food or prey items for each of the
wildlife species were not measured, estimates of the tissue concentrations were calculated based on
the site-specific EPC values in the environmental media (surface water, sediment, and soil), and
literature-derived bioaccumulation factors or uptake factors.  The sediment and soil EPCs, described
above were used to calculate uptake into biota as described in the following sections (5.2.1, 5.2.2, and
5.2.3).

5.2.1 Terrestrial Invertebrate EPCs
Terrestrial invertebrate tissue concentrations used in both the short-tailed shrew and the American
robin models were assumed to consist solely of earthworms.  Where the data were available from the
bioaccumulation study, the earthworm tissue concentrations were based on site-specific values
obtained from earthworm bioaccumulation results Appendix A, Table A-6.  Otherwise, the earthworm
tissue concentrations were estimated from the calculated CTE and RME soil concentrations for each
EA (Tables 16 to 18).  For organic COPCs, the soil concentrations were used to estimate earthworm
tissue concentrations using selected uptake factors or regression equations recommended by EPA
(USEPA, 2007a) in development of ecological soil screening levels (EcoSSLs; Appendix C, Tables
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C1-4, C1-5, C1-6, Tables C2-4, C2-5, C2-6, Tables C5-4, C5-5, C5-6, and Tables C6-4, C6-5, C6-6).
Additional sources were selected for the COPCs for which no EcoSSL equation was available, as
documented in these tables.  These values primarily were obtained from Sample et al., 1998.

5.2.2 Plant Tissue EPCs
Plant tissue concentrations were estimated from the CTE and RME soil concentrations using selected
uptake factors or regression equations (Appendix C, Tables C3-4, C3-5, C3-6, Tables C4-4, C4-5, C4-
6, Tables C7-4, C7-5, C7-6, and Tables C8-4, C8-5, C8-6).  When available, uptake factors and
regression equations recommended by EPA in development of EcoSSLs (USEPA, 2007a) were
utilized.  Additional sources were selected for the COPCs for which no EcoSSL equation was
available, as documented in Appendix C.

5.2.3 Fish Tissue EPCs
Fish tissue concentrations used in the great blue heron model were estimated from sediment
concentrations of COPCs and Biota-Sediment Accumulation Factors (BSAFs) obtained from EPA's
BSAF database for organic COPCs (USEPA, 2015).  A geometric mean value was calculated from
the BSAFs available from all freshwater species for the organic COPCs evaluated in the BERA
(pesticides and Arochor-1260; see Table C9-7 and C10-7 in Appendix C).  EPA's BSAF database
does not include data for inorganics.  For these COPCs, the fish tissue concentrations were estimated
from available sediment-to-invertebrate BSAFs (median value) from Bechtel-Jacobs, 1998.  For the
inorganics in the BERA, where available, either regression equations or median values were utilized
as documented in Appendix C (Tables C9-7 and C10-7). For the inorganic compounds, the food chain
(invertebrate-to-fish) multiplying factor is assumed to be 1, since most metals do not biomagnify.
Alternative BSAFs were used for mercury and selenium to account for greater
bioaccumulation/biomagnification from sediment to fish (Appendix C, Tables C9-7 and C10-7).

5.2.4 Surface Water EPCs
Surface water CTE and RME EPCs (μg/L) to assess risk to wildlife receptors from ingestion of water
were calculated for each of the EAs and for reference locations.  The COPCs were those identified in
SLERA models as potentially representing risk to wildlife receptors (SLERA model HQ>1).  In order to
include surface water exposure in the BERA models as part of the dietary intake, a water EPC was
calculated for each receptor.  The CTE and RME EPCs were calculated using the total metals data
since the dose for wildlife receptors drinking surface water would be associated with this fraction
(Tables 19 to 22).

5.3 Dietary Exposure Models for Wildlife
Screening-level food chain models were utilized in the SLERA to refine the COPCs potentially
contributing to risk to wildlife exposed to site-related COPCs in each EA.  In the SLERA, the models
were based on conservative exposure assumptions and on maximum observed concentrations in
each medium to ensure the SLERA identified all potential risk to wildlife.  In the BERA, the models are
refined in three ways, 1) exposure assumptions are refined to include average case scenarios rather
than only maximum exposure scenarios, 2) EPCs are calculated for RME and CTE cases in contrast
to only a maximum EPC in the SLERA, and finally, 3) Lowest Observed Adverse Effect Level
(LOAEL) TRVs are used to model lowest effect doses posing a risk, in addition to NOAEL levels.  In
the BERA, only COPCs identified in the SLERA as potentially contributing to a risk to a receptor were
evaluated.

Exposure estimates for the food chain models are based on the calculation of a TDD of each chemical
through ingestion.  This TDD was compared to chemical-specific TRVs representing either a NOAEL-
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effect level of COPC or LOAEL-effect level of COPC per kilogram of the receptor's body weight per
day (mg/kg BW-day).  Exposure was estimated for all of the wildlife models using the results of the
analytical data from surface soil, sediment, and surface water from RI Phases 1, 2 3, 4, and the
historic data set described in Section 5.1.  As noted above, RME and CTE values were used as the
EPCs for the BERA models.

Exposure equations:

The following equation was used to estimate exposure of the wildlife receptors to COPCs from all
relevant sources (i.e., food, incidental ingestion of soil/sediment, drinking water):

Dosetotal = (Dosefood + Dosesoil/sediment + Dosewater) (Equation 1)

where,

Dosetotal = the total amount of COPC ingested per day (mg COPC/kg body weight-day)

Dosesoil/sediment = COPC ingested per day via incidental soil or sediment ingestion (mg COPC/kg body
weight-day)

Dosefood = COPC ingested per day via food (mg COPC/kg body weight-day)

Dosewater = COPC ingested per day via water (mg COPC/kg body weight-day)

Typically, the major source of dietary exposure to receptors to COPCs is through the ingestion of prey
or food items.  These included either plant material, earthworms, or fish tissue, depending on the
receptor.  The following equation was used to estimate the dose of each COPC that a receptor would
be expected to obtain from the ingestion of food:

Dosefood = FID * Pfood * Cfood * ASUF * TSUF (Equation 2)

where,

Dosefood = COPC ingested per day via food (mg COPC/kg body weight-day)

FID = food intake rate, dry (kg food [dry]/kg body weight-day)

Pfood = percentage of food item in diet (unitless)

Cfood = CTE or RME COPC concentration in food (mg COPC/kg food [dry])

ASUF = areal site use factor (unitless)

TSUF = temporal site use factor (unitless)

ASUF was conservatively set at 1, assuming that the receptors forage 100% of the time within the EA,
which is a conservative assumption, particularly for the great blue heron which has a large home
range.  The TSUF was also set as 1 for three of the receptors (bobwhite quail, short-tailed shrew, and
meadow vole) since these species do not migrate.  However, the TSUF for great blue heron and
American robin was set as 0.58 to represent the portion of the year the receptor may be present in the
EA.

As discussed above, the Cfood values were estimated for each receptor using the site-specific media
EPCs and uptake values or BSAFs.  In case of Cfood values for earthworm tissue, laboratory assays
using the earthworm E. fetida, were conducted, exposing test organisms to soils collected on site.
The Cfood values for metals in soil prey (earthworms) utilized in the short-tailed shrew and the robin
wildlife models were based on the mean and maximum values measured in earthworm tissue after
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28-day exposures to site soil.  For calculation of reference values for earthworm tissue, the values
from the laboratory control were used to conservatively estimate uptake, since no toxicity tests were
conducted on soils corresponding to on-site reference locations.

Receptors may be exposed to COPCs through the ingestion of soil or sediment while foraging.  The
following equation was used to estimate the dose of each COPC that the receptor would be expected
to obtain from the ingestion of soil (or sediment):

Dosesoil = SIsoil * FID * Csoil * ASUF * TSUF (Equation 3)

where,

Dosesoil = COPC ingested per day via soil (or sediment) (mg COPC/kg body weight-day)

SIsoil = soil (or sediment) consumption rate, fraction of food intake (kg soil [dry]/kg food [dry])

FID = food intake rate, dry (kg food [dry]/kg body weight-day)

Csoil = CTE or RME COPC concentration in soil (or sediment) (mg COPC/kg soil [dry])

ASUF = areal site use factor (unitless)

TSUF = temporal site use factor (unitless)

In addition to the ingestion of COPCs accumulated in food items, receptors also may be exposed to
chemicals through the ingestion of surface water.  The TDD from surface water was calculated using
the total metals data since the dose for wildlife receptors drinking surface water would be associated
with this fraction. The following equation was used to calculate the dose of each chemical that each
indicator species would be expected to obtain from the ingestion of surface water:

Dosewater = SIwater * Cwater * CF * ASUF * TSUF (Equation 4)

where,

Dosewater = COPC ingested per day via water (mg COPC/kg body weight-day)

SIwater = surface water ingestion rate (L of water/kg body weight-day)

Cwater = CTE or RME concentration in surface water (µg/L)

CF = conversion of COPC concentration from µg/L to mg/L

ASUF = areal site use factor (unitless)

TSUF = temporal site use factor (unitless)

The sum of the doses from each component of the diet results in an estimated TDD in mg/kg BW-day
that the receptor may be exposed to as a result of feeding within the EA.  Specific exposure factors,
including body weight, site use factors, food and sediment/soil ingestion rates for each of the selected
surrogate species are presented in the wildlife model calculations in Appendix C.
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6.0   Characterization of Effects

The characterization of effects provides an evaluation of the toxicity of the COPCs to the receptor
groups of concern.  The effects evaluation consists of identifying the toxicity-based benchmarks to
which the EPCs are compared, the selection of TRVs for birds and mammals, and also includes the
evaluation of toxicity testing results and SEM, AVS, and TOC analysis of sediments.

6.1 Summary of Benchmarks
6.1.1 Surface Water
Acute and chronic surface water benchmarks were used to assess the potential for ecological risk
from exposure to surface water.  The chronic benchmarks were the ESVs used for selecting COPCs
in the SLERA.  The published sources used to select acute surface water benchmarks were as
follows:

· Acute freshwater NRWQCs (USEPA, 2016)

· Secondary Acute Values (SAVs) by Suter and Tsao (1996)

The acute NRWQCs represent the highest concentration of dissolved metals to which aquatic life can
be exposed for a short period of time (one-hour average) once every three years without deleterious
effects.  The SAVs have been calculated based on the same general methodology developed for the
acute NRWQC, except for using less complete toxicity data sets.  The toxicity values for the hardness-
dependent metals (i.e., Cr, Cu, Pb, Ni, and Ag) were adjusted based on average hardness measured
in the EA (Tables 23 to 26).

6.1.2 Site-Specific Chromium Surface Water Benchmarks
Previous studies, including the SLERA, identified chromium (III) and chromium (VI) as major COPCs
in the surface water in the potentially affected waterways on the site.  The only COPC with HQ values
in surface water exceeding acute NRWQC values in surface water was chromium (VI).  The focus at
this site on the potential toxicity of chromium (III) or (VI) in surface water and porewater led to the
further evaluation of site-specific toxicity related to both forms of chromium.

The NRWQC for chromium (III) is 570 micrograms per liter (µg/L) (assuming hardness of 100 mg/L)
and the chronic NRWQC for chromium (III) is 74 µg/L.  The acute NRWQC for hexavalent chromium
is 16 µg/L and the chronic NRWQC for hexavalent chromium is 11 µg/L.  The NRWQC values are
based on toxicity studies of numerous taxa, with the most sensitive species being salmonid fish and
cladocerans.  Canadian Water Quality Guidelines (CWQG) for the protection of aquatic life (CCME,
1999), have even lower water quality guideline values of 1.0 µg/L for hexavalent chromium and 8.9
µg/L for chromium (III).  The CWQG for hexavalent chromium was based on the toxicity to the
daphnid Ceriodaphnia dubia (a Lowest Observed Effects Concentration [LOEC] of 10 µg/L multiplied
by a safety factor of 0.1); the CWQG of 8.9 µg/L was derived for chromium (III) from a study of
rainbow trout (LOEC of 89 µg/L multiplied by a safety factor of 0.1).

As noted by EPA (USEPA, 2014), water quality criteria for aquatic life may be under- or over-
protective if:  1) either the species at the site are more or less sensitive than those included in the
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national criteria data set or 2) physical and/or chemical characteristics of the site alter the biological
availability and/or toxicity of the chemical (e.g., alkalinity, hardness, or pH).  Due to the habitats
present, salmonids are not expected to be present in the surface water.  Often in the development of
NRWQCs, sensitive fish species drive the development of low NRWQC values.  In the case of
chromium (VI), invertebrates and plants (algae) can be very sensitive.  In addition, hardness is also a
major factor in determining the toxicity of chromium in surface water.  Since both of these situations
apply to the on-site aquatic communities, a calculation of site-specific water quality benchmarks for
chromium (III) and chromium (VI) in surface water was undertaken.  Site-specific water quality
benchmarks were developed for protection of resources on this site based on sound scientific
rationale and aimed at protecting the water quality at the site and preserving the water body's
designated uses, including the most sensitive uses.

6.1.2.1 Data Selection

A method similar to that described by EPA (USEPA, 1985), and utilizing revised guidance (USEPA,
1985; USEPA, 2013b), was applied to available data on toxicity of chromium (VI) and chromium (III) in
surface water.  A literature review was conducted and a list of potentially suitable toxicity tests with
aquatic organisms with chromium were identified.  Potential toxicity data were mainly identified from
the ECOTOX (ECOTOXicology) database (www.epa.gov/ecotox) which provides single chemical
toxicity information for aquatic and terrestrial life.  Additional sources were also identified from review
articles in the literature (Appendix D, Table D-1).

The data identified as potentially useful were reviewed, and initial selection/deletion was similar to
EPA (USEPA, 1985) guidance on suitability and quality.

Data were deleted, and considered unsuitable if any of the following were true:

1. The data were not available in a report format that could be obtained for review

2. The data were in a secondary source (although some exceptions are noted in the database)

3. The test species does not occur in aquatic freshwater habitats

4. The form of chromium used in the study was not reported

5. Insufficient information was provided about critical test conditions (test duration or endpoint
information)

6. The hardness was not reported or could not be estimated from the reported data

In addition, for acute benchmarks, studies were selected that were 1 to 4 days in duration.  For
chronic benchmarks, studies were preferred if they corresponded to life cycle tests, partial life cycle
tests, and early life stage tests with test duration of 7 days or greater.  Endpoints utilized were
selected to be Effective Concentration at 50% Percent Effect level (EC50's), lethal concentration to
50% of test organisms (LC50's), or Maximum Acceptable Toxicant Concentration (MATCs), if
available.  When these endpoints were not reported, LOECs and IC50s or IC25's (Inhibition
Concentration to 25 or 50% of test organisms) were used as noted in Table D-1, Appendix D.  Toxicity
endpoints utilized included mainly survival, growth, and reproduction.  Other endpoints for EC50
values, including immobilization and physiological response, were used for select species, as noted in
Table D-1 of Appendix D.
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Reports were only used if the primary publication was able to be obtained, unless a secondary source
presented sufficient data to confirm the necessary results.  For studies that reported results on
multiple endpoints (24-hr and 48-hr LC50s, for example), selection was based on the lower test result
reported for the species among the study durations reported.

6.1.2.2 Species Selection

Another important step in the data selection process was to identify suitable species, representative of
the site.  A process similar to the Revised Deletion Process (USEPA, 2013b) was utilized to select
representative species.  In general, it is the goal of this process to create a site-specific toxicity data
set that is appropriate for deriving site-specific surface water benchmarks.  Deletion is based on the
idea of deleting species that are unlikely to be resident in the habitats represented on site unless they
are appropriate surrogates of resident species for which no testing studies are available.

Although a comprehensive list of resident species is not available for the site, knowledge of the
resident species, and those likely to occur in these habitats, was used to perform the deletion process.
The deletion process did not simply delete all species that do not occur at the site.  Rather, it
examined all of the available tested species, and considered which tested species are most closely
related to those occurring on site, and deleted those for which another tested species would better
represent the species occurring at the site.

Each taxon (species, genus, family, order, class, and phylum) that is likely to occur at the site, and for
which suitable toxicity data are available, was retained.  The ITS (Integrated Taxonomic Information
System at www.ITIS.gov) was used for taxonomic information.  Each taxon that is likely to occur at the
site, but for which no suitable toxicity data are available is represented, if possible, by at least one
species most closely related to it.  Similar to the EPA Deletion Process (USEPA, 2013b), the data
were sorted by taxa.  Then each genus represented was evaluated to see if there were native species
with suitable data.  If there were suitable species in the genus, non-resident species records were
deleted.  Moving up to the next taxonomic level, each potentially occurring taxa was evaluated, to
check for native organisms with suitable data.  If there are native species, the non-native data are
deleted, if there are no representative native species, then the non-native species were retained as
surrogates to ensure non-tested species are represented as well as the available data allow.

The preliminary literature review began with approximately 550 individual records reported in the
ECOTOX database and 130 other records from other sources.  These were reviewed by the six
criteria listed above before applying the species deletion process.  Prior to the deletion process there
were 67 records for chromium (III) and 81 for chromium (VI) (for both chronic and acute record,
combined, Table D-1 of Appendix D).  During the deletion process, all of the coldwater fish
(Salmonidae, including rainbow trout and brook trout) were deleted.

After the deletion process, there were 24 acute values for chromium (III), four chronic values, and four
plant values (Table D-2, Appendix D).  For chromium (VI), there were 16 acute values, four chronic
values, and one plant value (Table D-3, Appendix D).

6.1.2.3 Hardness Data

Hardness data in the W&L site surface waters, for all of the SW samples (Phases 1-3), were
evaluated to develop the site-specific chromium surface water benchmarks.  Dissolved hardness
values were highest in Bliss Brook, ranging from 91 to 131 mg/L (calculated from Mg and Ca
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measured in surface water).  Hardness in the Property & Southern Wetland EA ranged from 25 to
147 mg/L and Mechanics Pond EA from 61 to 123 mg/L.  One sampling location in the Property &
Southern Wetland EA had a calculated hardness of less than 50 mg/L and the average hardness at
this location (SW-201), was 50 mg/L.  Based on these field data, a range of hardness of 50 to 147
mg/L was assumed to be representative of site conditions.  Only toxicity test values with hardness
levels in this range were used to develop the site-specific benchmarks.

6.1.2.4 Calculation of Site-Specific Benchmarks

A process similar to that used in developing a site-specific water quality criteria by EPA methods
(USEPA, 1985) was utilized to select the relevant toxicity data to be used to calculate a site-specific
benchmark that is protective of the aquatic community likely to be present on site.

As noted above, acute values were based on endpoints that were 1 to 4 days, depending on the
species.  Only data that had a reported hardness between 50 and 147 mg/L were selected.

1. For each species for which at least one acute value was available, the Species Mean Acute
Value (SMAV) was calculated as the geometric mean of all of the test results for that species.
Geometric means, rather than arithmetic means, are used because the distributions of
sensitivities of individual organisms in toxicity tests and the distributions of sensitivities of
species within a genus are more likely to be lognormal than normal (USEPA, 1985).

2. For each genus for which one or more SMAVs was available, the Genus Mean Acute Value
(GMAV) was calculated as the geometric mean of the SMAVs available for the genus (in most
cases, there were not more than one species in any given genus so the SMAV = GMAV).
(Appendix D, Tables D-4 and D-5).

3. The next step was to order the GMAVs from high to low (Appendix D, Tables D-6 and D-7).

4. Ranks (R) were assigned, to the GMAVs from "1" for the lowest to "N" for the highest.  If two
or more GMAVs are identical, arbitrarily assign them successive ranks.

5. The cumulative probability, P, was calculated for each GMAV as R/(N+1).

6. The four GMAVs were selected which had cumulative probabilities closest to 0.05 (if there are
less than 59 GMAVs, these will always be the four lowest GMAVs).

7. Using the selected GMAVs and Ps, the following formulas from (USEPA, 1985) were used
calculate the Final Acute Value (FAV) and Criterion Maximum Concentration (CMC):

S2  = ∑((ln GMAV) ) − (∑ ln GMAV) /4

∑(P) −  ∑ √P /4

L =  (ln GMAV) − S √P /4
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A = S √0.05 +  L

FAV =  

CMC is equal to FAV/2

Calculations of the FAVs and CMCs according to these formulas are presented in Tables D-8 and D-9
of Appendix D.

As recommended, tests with single-celled organisms were not considered acute tests; records with
algae as the test organism were considered in calculating the Final Plant Value (below).

Based on the data that are available concerning chronic toxicity to aquatic animals, the Final Chronic
Value might be calculated in the same manner as the Final Acute Value or by dividing the Final Acute
Value by the Final Acute-Chronic Ratio.  As noted by EPA (USEPA, 1985), in some cases it may not
be possible to calculate a Final Acute-Chronic Ratio, when there are too few studies of paired acute
and chronic data.

For both chromium (III) and chromium (VI), there were few studies with paired acute/chronic data to
calculate an Acute-Chronic Ratio.

According to EPA (USEPA, 1985), the Criterion Continuous Concentration (CCC) is equal to the
lowest of the Final Chronic Value, the Final Plant Value, and the Final Residue Value, unless other
data show that a lower value should be used.  There were insufficient data available to calculate a
Final Chronic Value for chromium (III), using the method similar to calculating the FAV since so few
chronic data were available.  There were also insufficient data to calculate a Final Residual Value
(USEPA, 1985).  Therefore the CCC was selected as the Final Plant Value (Table D-10 of Appendix
D).  The Final Plant Value was selected as the lowest plant values of the four available, including
algae (Table D-2 of Appendix D), which was 10 µg/L.  For chromium (VI), the Final Plant Value was
220 µg/L (only one study available) and the calculated FCV was 2 µg/L based on the four species
(Table D-11 of Appendix D).  The lower of these values (2 µg/L) was selected as the CCC.

Based on the site-specific calculations, using the Guidelines for Deriving Numerical National Water
Quality Criteria for the Protection of Aquatic Organisms and Their Uses (USEPA, 1985), the following
were derived (Appendix D):

Chromium (III)

CCC = 10 µg/L (NRWQC = 42 µg/L at 50 mg/L hardness)

CMC = 608 µg/L (NRWQC = 323 µg/L at 50 mg/L hardness)

Chromium (VI)

CCC = 2 µg/L (NRWQC = 11 µg/L)

CMC = 17 µg/L (NRWQC = 16 µg/L )

The CCC represents the four-day average concentration that should not be exceeded more than once
every three years, and the CMC is the one-hour average concentration that should not be exceeded
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once every three years on average.  These site-specific CCC and CMC values were used as the
chromium benchmarks in surface water to evaluate the potential risk to aquatic receptors (Tables 23
to 26).  Although based on a similar pool of initial data, the site-specific data set (selected to represent
only the conditions of hardness values on site and excluding some fish species) resulted in a smaller,
yet more site-specific group of studies.  There is added uncertainty in calculating the site-specific
benchmarks based on a smaller group of data, but the process confirmed that even without salmonids
and other sensitive species not likely to occur on site, the protective levels of chronic (CCC)
exposures with both forms of chromium are low, and possibly lower than those calculated with a
broader data set by the NRWQCs.

6.1.3 Sediment
No effect and effect sediment benchmarks are used to assess the potential for ecological risk from
exposure to contaminated substrate.  The no effect sediment benchmarks were the ESVs used for
selecting COPCs in the SLERA.  The published sources of effects sediment benchmarks used in the
evaluation are described below.  The order of preference (from highest preference to lowest
preference) for selecting the effect sediment benchmarks is as follows:

· Probable Effect Concentrations (PECs) (MacDonald, et al., 2000)

· NOAA SQuiRT values:  Probable Effect Levels (PELs), Severe Effect Levels (SELs) or Upper
Effects Thresholds (UETs), (Buchman, 2008)

· Secondary Chronic Values (SCVs), (Jones, et al., 1997)

The consensus-based PECs represent contaminant levels at which harmful effects in benthic
invertebrates are likely to be observed. The PELs represent values that are likely elevated and
contribute toxicity, SELs represent contaminant levels that are likely to be detrimental to the majority
of the benthic community, and the UET (Upper Effects Threshold) were derived by NOAA as the
lowest Apparent Effects Thresholds (AET) from a compilation of endpoints.  Benchmarks and their
sources are presented in Tables 27 to 30.

6.1.4 Porewater
Since surface water benchmarks are used to assess the potential risk of exposure of aquatic
organisms to dissolved metals, these same benchmarks used to evaluate the dissolved metals
concentrations in surface water (see Sections 6.1.1 and 6.1.2) were used for evaluation of porewater.
The COPCs for porewater were selected as the COPCs exceeding screening-level values in
sediments.  Tables 31 to 34 show the benchmarks used to assess potential toxicity of organisms in
sediment exposed to porewater concentrations of metals.

6.1.5 Soil
No effect soil benchmarks are used to assess the potential for ecological risk from exposure to plants
and invertebrates through direct exposure.  In the SLERA, the lowest of the available EcoSSL values
among those provided by EPA for invertebrates, plants, mammals, or avian species was selected, if
available as the soil ESV.  If no EcoSSL value was available, the lower of the values from either Oak
Ridge National Laboratory (ORNL; Efroymson, et al., 1997a,b) or EPA (USEPA, 2003c) was selected.
Those COPCs exceeding one or more soil ESV were further evaluated in the SLERA in wildlife food
chain models.  In the BERA, no effect benchmarks are used to compare RME and CTE exposure
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estimates of COPCs in soil to soil benchmarks, selected for plants and invertebrates separately, as
follows:

· EPA Ecological Soil Screening Levels (EcoSSLs) for plants and soil invertebrates derived
according to EPA guidance (USEPA, 2003a-b; 2005a-h; 2006; 2007a-i; 2008).

· Plant-based and invertebrate-based soil screening values developed by ORNL (Efroymson,
et al., 1997a, b).

· Soil benchmarks from alternate sources (e.g., CCME, 2014; CCME, 1997; USEPA, 2003c;
USEPA, 2001b) were considered when values were not available from the sources listed
above.

Selected soil benchmarks are presented in Tables 35 to 37.

6.2 Toxicity Reference Values for Wildlife Models
The SLERA identified COPC-specific NOAEL TRVs (i.e., no effect TRVs) for birds and mammals.
The BERA uses both the NOAEL and LOAEL TRVs (i.e., effect TRVs).  Appendix C presents the TRV
values selected for each receptor.  The TRVs for several inorganics were calculated from EcoSSL
data as the geometric mean of the survival, growth, and reproduction data.  The selected TRVs are
used to assess the toxicity of COPCs that were modeled to be ingested by wildlife receptors feeding
on prey (plants, invertebrates, or fish) affected by the site.

6.3 Summary of Toxicity Testing Results
6.3.1 Surface Water Toxicity Testing
A total of 10 surface water samples were collected from three EAs and reference locations (three from
Bliss Brook, two from the Property & Southern Wetland EA, two from the Mechanics Pond EA, and
three from reference locations; Figures 3 to 6).  Samples were collected by AECOM and EPA on
July 21, 2015.  Samples were transported to the New England Regional Laboratory (NERL) to run a
single species, using the cladoceran Ceriodaphnia dubia as the test species.  Synthetic 60 mg/L
hardness water was used as the laboratory control water for the C. dubia.  The measured endpoints
for C. dubia were survival and reproduction.  The initial surface water sample hardness ranged from
24 to 128 mg/L (see Appendix E for detailed report).

The toxicity tests were performed according to procedures detailed in EPA Office of Environmental
Measurement and Evaluation (OEME) Biology Section SOPs and Chronic Toxicity Test Method for
C.dubia (USEPA, 2013a).  Both of these SOPs describe aquatic toxicity test methods used by the
EPA OEME according to EPA (USEPA, 2002).  All surface water samples were tested at full strength
(100% undiluted) with daily renewal from the same water sample from July 21, 2015.

C. dubia

The C. dubia toxicity test successfully met the testing criteria for both survival and reproduction
(USEPA, 2002).  The laboratory control had a survival of 90% which is over the minimum Test
Acceptability Criteria (TAC) of 80% and had 88.9% of surviving laboratory control brooders having at
least three broods and a total average reproduction of 15 neonates.  The six-day survival data were
evaluated to determine if there was a significant (p< 0.05) difference in survival between the reference
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samples and site samples.  The two samples showing a significant effect on survival and reproduction
were samples SW-210 and SW-212 from Bliss Brook when compared to their reference sample
SW-207.  These samples, historically known for high chromium concentrations, were significantly
different from Bliss Brook site reference with complete mortality and no reproduction measured for
either sample.  No other endpoints at any EA sample locations showed a significant effect on survival
or reproduction (Table 43).

6.3.2 Sediment Toxicity Testing
A total of 12 bulk sediment samples were collected from three EAs (Bliss Brook, Property & Southern
Wetland, and Mechanics Pond) and 3 additional samples were collected from reference locations
(Figures 3 to 6).  Samples were collected by AECOM and EPA on site visits between July 22 and 27,
2015.  Samples were transported to the NERL and were kept at 4°C until test initiation. Co-located
sediment samples were collected for chemical analysis.  Samples were used to conduct biological
toxicity testing in two batches, performing 10-day sediment toxicity test using juveniles of the benthic
invertebrates Hyalella azteca (a freshwater amphipod) and larvae of Chironomus dilutus (a midge-fly).
The sediment toxicity test was run in two batches with samples collected from the Property &
Southern Wetland and the Mechanics Pond EAs being run during the first batch and samples from
Bliss Brook being run during the second batch (see Appendix F for detailed report).

The toxicity tests followed procedures in the EPA Ecosystem Assessment (ECA) Biology Section SOP
Static Bulk Sediment Toxicity Testing, which describes sediment toxicity tests methods according to
EPA (USEPA, 2000).  The measured endpoints for H. azteca were survival, dry biomass, and dry
weight.  For C. dilutus, survival, ash-free dry biomass, and ash-free dry weight (AFDW) were the
selected endpoints.  The key difference between biomass and weight (or ash-free dry biomass and
AFDW) is that biomass accounts for impacted survival (biomass is average weight divided by the
starting number of test organisms), whereas weight is based on the number of surviving organisms.

Eight replicates per sediment sample and the laboratory control were prepared for each species.  Ten
test organisms were introduced in each test beaker.  Test chambers were 300-ml beakers with 100 ml
of sediment sample.  Overlying water consisted of 90 mg/L as CaCO3 Hardness Process Water
(HPW).  Refer to Table 50A for sediment toxicity testing results.

H. azteca

Test Acceptability Criteria (TAC) specified by EPA (USEPA, 2002), were met for both part 1 and part 2
of the tests with survival in the laboratory controls above 80% (83.8%, part 1 and 96.3% in part 2).
Survival in reference samples ranged from 88.8% to 95%.  In comparison to the corresponding
reference locations, only two locations, SD-312 (Mechanics Pond) and SD-203 (Property & Southern
Wetland) showed significant reduction in survival (68.8% at SD-312, and 72.5% at SD-203) of
H. azteca.  Site sample locations, at SD-224, SD-226, and SD-312 in Mechanics Pond, and SD-211 in
Bliss Brook were significantly lower than reference location samples for biomass.  When reference
locations were compared to sample locations for mean dry weight (growth), the only site sample
significantly different from reference was SD-312 (Mechanics Pond).

C. dilutus
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The controls in the C. dilutus sediment toxicity test met the TAC for both survival and growth.  Survival
in the reference for Bliss Brook (SD-207) was low (62.5%).  The low survival for this reference was
partly due to the presence of a leech in one of the replicates where only one surviving C. dilutus was
found at the termination of the test.  In comparison to the corresponding reference locations, none of
the site samples showed significant reduction in survival of C. dilutus.  The survival in the Bliss Brook
samples ranged from 85 to 89%.  Site sample locations SD-312 in Mechanics Pond, and SD-203 and
SD-205 in the Property & Southern Wetland EA, had endpoints that were significantly lower than
reference location samples for biomass.  When reference locations were compared to sample
locations, for mean dry weight (growth), the site samples significantly different from reference were
SD-205 in the Property & Southern Wetland EA, SD-312 (Mechanics Pond), and SD-208, SD-212,
and SD-218 in Bliss Brook.

6.3.3 Soil Toxicity Testing
During Phase 4 sampling, in 2016, a total of 20 bulk soil samples were collected from two EAs (Bliss
Brook, Property & Southern Wetland).  Co-located soil samples were collected for chemical analysis
and soil toxicity testing.  The collected soil samples were analyzed for Target Analyte List (TAL)
metals, SEM, AVS, and TOC, hexavalent chromium, and pH, with an expedited turnaround time.
Based on the results of these chemical analyses, soil collected from 12 of the 20 sample locations
were selected for toxicity testing (6 samples from adjacent to Bliss Brook and 6 samples from the
Property & Southern Wetland).  In accordance with the Sampling and Analysis Plan (AECOM, 2016),
the goal was to select 6 samples within each EA and preferably have the samples distributed evenly
among wetland and upland areas (3 of each, if possible). In addition, to capture the range of
chromium concentrations, the samples were selected to target at least one of the 3 samples in each
sub-group with a total chromium concentration greater than 1,000 mg/kg, one sample with a mid-
range chromium concentration (200 to 1,000 mg/kg), and one sample with a low concentration (less
than 200 mg/kg).

Table I-1 (Appendix I) shows the samples recommended for toxicity testing, sorted by total chromium.
Two samples were selected with chromium concentrations less than 100 mg/kg (green).  Five were
selected with chromium concentrations of 200 - 1,000 mg/kg (orange), and five with total
concentrations of greater than 1,000 mg/kg (red), consistent with the SAP.  WL-SO-514 was not
selected due to detection of AVS.  WL-SO-512 was not selected due to the low pH (4.12) and the
lowest TOC value foc = 0.01 goc/g sed. (TOC was measured on a sample-by-sample basis and is
represented as fraction organic carbon [foc], the grams of organic carbon per gram of sediment or
soil). Similarly, sample WL-SO-509 was not selected due to the high foc value of 0.45 goc/g sed.

The selected samples were used to conduct biological toxicity testing for two test organisms.  For the
earthworm, E. fetida, two separate assays were performed; a standard 14-day laboratory toxicity test
with a survival endpoint, as well as a separate 28-day bioaccumulation study.  These assays were
performed separately due to the amount of biomass required for the bioaccumulation study.  For the
perennial rye grass, Lolium perenne,14-day post emergence assays were performed (see Appendix J
for detailed reports). Toxicity testing was conducted by EnviroSystems, Inc (ESI) of Hampton, New
Hampshire.

E. fetida - 14-day Survival
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Toxicological and analytical protocols used in this program follow procedures outlined in Standard
Methods for the Examination of Water and Wastewater, 22nd Edition (APHA 2012) and Standard
Guide for Conducting Laboratory Soil Toxicity or Bioaccumulation Tests With the Lumbricid
Earthworm Eisenia Fetida and the Enchytraeid Potworm Enchytraeus albidus (ASTM 2016).  These
protocols provide standard approaches for physical and chemical analysis and for the evaluation of
toxicological effects of soils on terrestrial organisms.

The measured endpoint for E. fetida was 14-day survival.  At the end of the 14-day exposure period
survival in the laboratory control treatment was 100% with a CV of 0%.  This endpoint meets or
exceeds the minimum protocol specification of ±90% survival, indicating that the test organisms were
healthy and the assay is valid.  Review of the statistical analysis reveals that there were no impacts to
earthworms exposed to any of the project site soils as compared to the laboratory control soil.  All site
soils and the laboratory control achieved 100% survival (Table 50B).

Eisenia fetida 28-Day Bioaccumulation Study

Bioaccumulation testing was based on programs and protocols developed by the ASTM (2012) and
US EPA (1989).  Uptake of metals from project soils was assessed by conducting 28-day exposure
assays with the earthworm, E. fetida.  The endpoint for the 28-day exposure study was body burden
(bioaccumulation).  Similar to the 14-day survival test, test chambers for the assay were 9 cm
diameter by 30 cm tall acrylic cylinders.  The test utilized 5 replicates with approximately 20 grams of
worms added to each replicate.  After 28 days exposure, living worms were removed from the soil,
rinsed with deionized water to remove soil particles and allowed to depurate overnight.  Worm tissue
was homogenized, digested in acid, and analyzed for total metals.  Results were reported on a dry
weight basis.

At the end of the 28-day exposure period, the laboratory control had a total wet weight of 71.1 g, with
individual project site samples ranging from 51.1 to 76.0 g.  Statistically significant uptake as
compared to the laboratory control occurred for two metals in all site soils: cobalt and lead.  A majority
of samples resulted in significant uptake of aluminum, antimony, barium, cadmium, chromium, iron,
mercury, nickel, silver, thallium, and vanadium.  There were no findings of significant uptake from any
project soils for beryllium, calcium, magnesium, potassium, and zinc (Table 5, Appendix H).  The data
from the bioaccumulation study were not used to directly assess an endpoint for earthworms; these
data were used to evaluate the earthworm tissue concentrations used in the wildlife models for short-
tailed shrew and American robin.

L. perenne

Toxicological and analytical protocols followed procedures outlined in Conducting Terrestrial Plant
Toxicity Tests (ASTM, 2014) with modifications according to Seedling Emergence and Seedling
Growth (US EPA, 2012).  Endpoints for the plant toxicity tests were percent emergence, days to
emergence, percent survival, and growth measured as shoot length (mm), shoot weight (mg biomass)
and root length (mm).  At the end of the exposure period, emergence in the laboratory control
treatment was 95% overall with a coefficient of variation (CV) of 9.75%.  Laboratory control survival
was also 95% (100% in plants that emerged).  These endpoints meet or exceed the minimum protocol
specification of ≥70% survival overall (ASTM, 2014), and ≥75% emergence with ≥90% survival in
those plants that emerged (US EPA, 2012).



AECOM

J:\NE\US EPA RAC 2\Projects\TO# 0065 Walton & Lonsbury\400 Technical\ERA\BERA\Final\TO 65 W&L Final BERA text 5-1-19.docx May 2019

6-11

In comparison to laboratory controls, the study documented that project site soils had no significant
effects on Lolium perenne percent emergence, days to emergence, or subsequent seedling/plant
survival.  Soils from only one project site (WL-SO-4-519 from Bliss Brook) had negative effects on
seedling overall root length.  All project site soils had significant negative effects on shoot length and
shoot biomass, as compared to biomass of plants grown on laboratory control soils (Table 50C).

6.4 SEM, AVS, and TOC Results
All Phase 3 sediment samples and Phase 4 soil samples collected for toxicity testing were also
analyzed for SEM, AVS, and TOC and evaluated on a sample-by-sample basis to evaluate whether or
not the organic carbon binding phase (represented as fraction organic carbon [foc]), in conjunction
with the AVS, is affecting the bioavailability of divalent metals in sediments.  The following scale
(USEPA, 2005i) was used to evaluate the bioavailability of divalent metals in sediment:

· If the (ΣSEM-AVS)/foc excess exceeds 3,000 micromoles per gram organic carbon (μmol/goc),
the sediments are presumed to be “likely to be toxic”;

· If the (ΣSEM-AVS)/foc excess is between 130 and 3,000 μmol/goc, predictions of effects are
uncertain; and

· If the (ΣSEM-AVS)/foc excess is less than 130 μmol/goc, the sediments are presumed to "not
likely" be toxic.

The data from the laboratory results for SEM, AVS, and TOC are presented in Tables 38A for
sediment and 38B and 38C for soils.  The scale above was developed as applicable to divalent metals
only (and silver) (USEPA, 2005i).  The presence of AVS in sediment also indicates that chromium (VI)
is unlikely to be present; in the presence of AVS, chromium should be present as chromium (III) and
non-toxic (Rifkin et al., 2004).  Chromium is not included among the SEM metals, because its
interaction with AVS is not based on the formation of an insoluble sulfide like the divalent metals; it is
due to the oxidation of sulfide and resulting reduction of chromium (VI) to chromium (III) (Berry et al.,
2004).  However, the presence of AVS can be predictive of the absence of toxicity in sediments or
soil.  These results and the implications for toxicity are discussed further in risk characterization
(Section 7.4.3 and 7.5.2).

In general, SEM and AVS evaluations do not apply to dry soils.  However, there is the potential for
saturated soils within each of the EAs and particularly in depositional areas in the Southern Wetland
and the floodplain wetlands along Bliss Brook where high levels of chromium appear to have been
deposited.  As observed in sediments, when soils are saturated with water, AVS is likely also present
in these soils, reducing the divalent metal toxicity and also the chromium toxicity to plants and soil
invertebrates.  In addition, organic carbon present in the soil can bind to non-ionic organic molecules,
and some inorganics, making them unavailable for absorption by plants or invertebrates.
Consequently, SEM, AVS, and TOC were measured in Phase 4 for soil locations considered for
toxicity testing in order to aid in the interpretation of the bioavailability of metals in samples collected
for toxicity testing.  The results of the soil TOC, AVS, and SEM analyses are discussed in section
7.5.2.
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7.0   Risk Characterization

The potential for ecological risk is quantified during risk characterization.  The exposure analysis and
effects analysis are integrated during risk estimation to determine the likelihood of adverse effects to
the assessment endpoints, given the assumptions inherent in the analysis phase.  The uncertainty
analysis provides a context for the influences of those assumptions on the risk characterization
process.  Finally, the risk findings are summarized, interpreted, and discussed in the risk description
section using various lines of evidence which address the risk estimates as well as the uncertainties
associated with them.

7.1 Hazard Quotients
The HQ method compares measured or estimated exposures (i.e., sediment EPCs, soil EPCs,
porewater EPCs, surface water EPCs, and wildlife TDDs) to corresponding toxicity values (i.e.,
sediment, soil, or surface water benchmarks, or wildlife TRVs).  A COPC-specific HQ is calculated
using the following general equation:

HQ = EPC or TDD/ toxicity value

7.2 Interpretation of Risk Using HQ Values
The HQ approach used in this risk characterization determines potential ecological risk for two types
of exposures (i.e., CTE and RME) using two sets of toxicity values (i.e., no effect and effect
benchmarks, or the acute and chronic benchmarks for surface water and sediment porewater).  In
addition, the site-related risks can be differentiated from risks associated with local reference
conditions.  For those COPCs with HQ values, a residual risk value was calculated by subtracting the
reference HQ from the site HQ.

RR = site HQ - reference HQ

This residual risk value indicates the incremental risk from exposures at the site above the observed
or estimated reference condition.  Using the risk matrix (Table 39), risk scenario 1 predicts with high
confidence that adverse effects are unlikely, because neither the RME nor the CTE scenarios show
site-related exceedances of their no effect benchmarks.  Risk scenario 6, at the other end of the scale,
predicts with high confidence that adverse effects are possible because both the RME and the CTE
scenarios exceed their effect benchmarks.  The interpretative risk matrix is used to provide a context
to help focus the understanding of the potential for ecological risk based on HQs, above that which is
expected at reference locations.

In the following section, the discussion focuses on Risk Scenarios 5 and 6.  These are the scenarios
where the risk exceeds reference conditions in either the CTE or RME case using effects-based
benchmarks.  This allows the risk interpretation to be focused on scenarios that are most likely to
represent a significant risk to receptors.  Similarly, the discussion of risk to wildlife exposures
(Sections 7.7, 7.8, and 7.9) are focused on exceedances of LOAEL TRVs, since this too focuses on
scenarios that are most likely to represent a significant risk to receptors.

For the direct comparison of soils EPCs to toxicity values, effects-based benchmarks are not generally
available.  Although terrestrial plants and soil and benthic invertebrates are sessile and not exposed to
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concentrations across the site, consideration of the average (CTE) EPC may be more appropriate to
assess site-wide risks in comparison to relatively conservative no effect benchmarks for invertebrates
and plants.

7.3 Assessment Endpoints 1, 2, and 3 - Aquatic Receptors
Survival and growth of aquatic receptors (invertebrates, amphibians, and fish) (Table 2). Are the
levels of dissolved COPCs in surface water sufficiently high to cause biologically-significant changes
or impair the function of aquatic receptors exposed to surface water at the site?

The potential for ecological risk to aquatic invertebrate (zooplankton), amphibian, and fish populations
exposed to surface water in each EA was assessed using two types of measurement endpoints.

7.3.1 Measurement Endpoints 1A, 2A and 3A
Compare the COPC levels in surface water samples to acute and chronic benchmarks which are
protective of aquatic invertebrate, amphibian and fish populations.

· Property & Southern Wetland
The site RME and CTE HQs for the chronic scenario were greater than 1 for aluminum,
barium, chromium (III), iron, lead, and manganese (Table 23).  In addition, the acute scenario
had an RME HQ of 2 for aluminum.

Aluminum, barium, chromium (III), iron, and lead all showed RR values greater than 1 for both
the CTE and RME chronic values (Table 40), indicating potential risk to aquatic receptors
from these dissolved metals. In addition, the acute scenario had an RME RR of 2 for
aluminum.  Levels of dissolved manganese did not indicate risk above reference conditions.

· Bliss Brook
The site RME and CTE HQs for the chronic scenario were greater than 1 for barium,
chromium (III), chromium (VI), and manganese (Table 24).  In addition, the CTE and RME
acute HQs were 4 and 7, respectively, for chromium (VI).

Barium and manganese had RR above 1 (2 and 3, respectively, with no acute RR values
above 1) for the chronic comparisons (Table 41), indicating that adverse effects are unlikely.
Both chromium (III) and chromium (VI) had exceedances of reference risk at levels indicating
with high confidence that adverse effects to aquatic receptors from exposure to surface water
are possible in on-site samples in Bliss Brook. Highest risk was associated with acute RR
values for chromium (VI) of 7 (RME) and 4 (CTE).

· Mechanics Pond
The site RME and CTE HQs for the chronic scenario were greater than 1 for dissolved barium
and manganese, while only the RME HQ for iron was above 1 (Table 25).  However, none of
the RR values for surface water COPCs were greater than reference (Table 42), indicating
that adverse effects from dissolved metals above levels in reference samples is unlikely.

7.3.2 Measurement Endpoint 1B
Compare toxicity of site surface water samples to reference locations using the water flea
(Ceriodaphnia dubia) laboratory bioassays.
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The only two samples showing a significant effect on survival and reproduction on C. dubia were
samples SW-210 and SW-212 from Bliss Brook (Table 43).  These samples, with elevated
concentrations of both chromium (III) and chromium (VI), showed 100% mortality in the six-day toxicity
tests.  The elevated concentration of chromium (III) in sample SW-205 from the Property & Southern
Wetland EA (39 µg/L) was not associated with toxic effects in the C. dubia short-term chronic tests.

Elevated concentrations of other dissolved metals (aluminum, barium, iron, lead, and manganese)
also appear not to be associated with effects on C. dubia.

7.3.3 Risk Conclusions for Aquatic Receptors
· Property & Southern Wetland

Although comparisons to surface water benchmarks indicated possible effects on aquatic
receptors from exposures to dissolved metals, the toxicity tests did not indicate significant
adverse effects on invertebrates in surface water.

· Bliss Brook
The evidence strongly indicated that the aquatic receptors in Bliss Brook in the vicinity of the
Removal Action were severely affected by high concentrations of chromium (VI) and
potentially chromium (III) in surface water.

· Mechanics Pond
Although comparisons to surface water benchmarks indicated possible effects on aquatic
receptors from exposures to dissolved metals, none of these were above reference
conditions, and the toxicity tests did not indicate significant adverse effects on invertebrates in
surface water.

7.4 Assessment Endpoint 4 - Benthic Invertebrates
Survival and growth of benthic invertebrate communities (Table 2). Are the levels of COPCs in
sediment or associated with sediment porewater sufficiently high to cause biologically-significant
changes or impair the function of benthic invertebrate communities at the site?

7.4.1 Measurement Endpoint 4A
Compare the COPC levels in sediment samples to no-effect and effect sediment benchmarks.

· Property & Southern Wetland
Site RME and CTE effect HQs were above 1 for four SVOCs, 4,4'-DDD, and six inorganics
(Table 27).  In addition, 4,4'-DDE and 4,4'-DDT, had RME HQ values above 1, with the CTE
HQs falling below 1.

RME and CTE HQs exceeded effects HQs in reference samples, resulting in effect RR values
above 1, for 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, antimony, chromium (III), copper, lead, nickel, and
silver (Table 44).  The highest RR values observed for the CTE case were 4,4'-DDD (RR=10),
chromium (III) (RR=86), and silver (RR=59).

· Bliss Brook
Site RME and CTE effect HQs were above 1 for benzo(g,h,i)perylene, dibenz(a,h)anthracene,
indeno(1,2,3-cd)pyrene, and chromium (III) (Table 28).
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Potentially site-related VOCs were detected in concentrations above no-effect benchmarks for
the CTE case, but not the RME case.  Since effects benchmarks were not available, there is
some uncertainty in the potential toxicity of VOCs in Bliss Brook to sediment invertebrates.

The only COPC in Bliss Brook sediments with effects HQ values exceeding those observed in
reference samples was chromium (III) (Table 45).  The HQs for chromium (III) were 28 and 11
for the RME and CTE cases, respectively.

· Mechanics Pond
Site RME and CTE effect HQs were above 1 for eight SVOCs, 4,4'-DDD, cadmium, chromium
(III), copper, mercury, nickel, and silver (Table 29).

RME and CTE HQs exceeded effects HQs in reference samples, resulting in effect RR values
above 1, for bis(2-ethylhexyl)phthalate (BEHP), dibenz(a,h)anthracene, cadmium, chromium
(III), copper, nickel, and silver (Table 46). CTE effect RRs for iron and mercury were less than
or equal to 1, however the RME effect RR values were 2 for both analytes.

7.4.2 Measurement Endpoint 4B
Compare the COPC levels in porewater samples to acute and chronic surface water benchmarks.

· Property & Southern Wetland
The site RME and CTE HQs for the chronic benchmarks were greater than 1 for barium,
chromium (III) (RME only), iron, and manganese for porewater samples in the Property &
Southern Wetland EA (Table 31).  None of the porewater measurements were above acute
benchmarks.  Since barium, iron, and manganese were also above chronic surface water
quality benchmarks in reference porewater samples, calculation of the RR values for
porewater indicated no risk from porewater greater than measured at reference locations
(Table 47).

· Bliss Brook
The site RME and CTE HQs for the chronic scenario were greater than 1 for barium,
chromium (III), chromium (VI), iron, and manganese (Table 32).  In addition, the CTE and
RME acute HQs were elevated for chromium (III) and chromium (VI) in porewater from Bliss
Brook.

Since barium, iron, and manganese were also above chronic surface water quality
benchmarks in reference porewater samples, calculation of the RR values for porewater
indicated negligible risk from porewater greater than measured at reference locations for any
COPC except chromium (III) and chromium (VI) (Table 48).

· Mechanics Pond
The site RME and CTE HQs for the chronic scenario were greater than 1 for barium, iron, and
manganese (Table 33) in porewater.

The CTE and RME acute HQs were below one for all of the COPCs in porewater from the
Mechanics Pond sample and the RR indicated no risk above values observed in reference
sample COPCs in porewater, including chromium (III) and chromium (VI) (Table 49).
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7.4.3 Measurement Endpoint 4C
Estimate the bioavailability of divalent metals in sediment by evaluating SEM, AVS, and TOC results.

The data from the laboratory analysis of SEM, AVS and TOC are presented in Table 38A.  None of
the samples had foc normalized values above 130 μmol/goc, indicating the divalent metals are unlikely
to cause toxicity.

The presence of measurable AVS in sediments also indicates the sediments will generally not have
toxicologically significant concentrations of chromium in the porewater and the sediment will not be
acutely toxic due to chromium (Berry et al., 2004; USEPA, 2005i).  High concentrations of organic
matter also result in organic-chromium complexes as chromium (III), resulting in low toxicity.  In
sediment with measurable AVS, risk of chromium toxicity should be low because chromium will be in
the form of chromium (III).  This should apply to any sediment with SEM-AVS<0 (USEPA, 2005i).
Sediment with SEM-AVS>0, but in which there was substantial AVS measured, may show toxicity due
to divalent metals, but should not be toxic due to the presence of silver or chromium (USEPA, 2005i).
There is uncertainty about the toxicity due to chromium in bulk sediments at SD-207 (Bliss Brook
Reference), SD-211 (Bliss Brook), and SD-240 (wetland reference for Southern Wetlands) since the
AVS measurements were below detection limits.  The conclusion of no toxicity in bulk sediment due to
chromium is particularly uncertain for SD-211, as the sample had AVS below detection limits and low
foc (Table 38A).

7.4.4 Measurement Endpoint 4D
Compare toxicity of sediment samples collected at the site to samples collected from reference
locations using Hyalella azteca and Chironomus dilutus laboratory bioassays.

A summary of the toxicity testing results and results from co-located samples of sediment and
porewater are presented in Table 50A.

· Property & Southern Wetland
Among the three locations in the Property & Southern Wetland EA, there was no evidence of
toxicity at SD-301 to either of the test organisms.  As indicated in Table 50A, the sediment at
this location had elevated chromium (III) concentration in bulk sediment (778 mg/kg), but did
not have elevated concentrations of either chromium (III) or chromium (VI) in porewater.  The
lack of toxicity at this location is consistent with the evidence from SEM, AVS, and TOC and
porewater results indicating that locations with measurable AVS are unlikely to show toxicity
from either divalent metals or from chromium (III).

The other two samples showed evidence of potential risk to benthic invertebrates based on
reduced survival of H. azteca at SD-203 and reduced growth of C. dilutus at both SD-203 and
SD-205.  The chemistry associated with these locations indicates the toxicity observed is
likely associated with elevated PAHs or pesticides.  There is no strong association of the
observed reduction in survival or growth with sediment or porewater chromium levels in the
Property & Southern Wetland samples.

· Bliss Brook
Among the six locations in Bliss Brook, there was no evidence of toxicity for either test
organism at SD-210 and SD-214.  Similar to SD-301 in the Property & Southern Wetland,
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both of these non-toxic locations had high chromium (III) in bulk sediment (672 mg/kg and
1,040 mg/kg, respectively) and non-elevated levels of both chromium (III) and chromium (VI)
in porewater.  At each of the other brook sample locations, there was weak evidence for
reduced growth or biomass in one endpoint.  Neither SD-211 nor SD-212, with elevated
concentrations of chromium (III) in porewater, showed strong evidence of toxicity.

· Mechanics Pond
Of the three sediment samples from Mechanics Pond, two showed potential reduction in
biomass of H. azteca.  The only sample with evidence of toxicity for both organisms was
SD-312.  A number of variables could have been associated with the observed toxicity,
including elevated PAHs, other contaminants not evaluated (including pesticides) or the
physical habitat.  Chromium concentrations in the bulk sediment were lower than locations
that were non-toxic; indicating chromium (III) is likely not the risk-driver for the observed
toxicity.

7.4.5 Risk Conclusions for Benthic Invertebrates
· Property & Southern Wetland

Comparison of bulk sediment COPC concentrations to sediment benchmarks indicated
potentially elevated risk over reference conditions, from exposure to 4,4'-DDD, 4,4'-DDE,
4,4'-DDT, antimony, chromium (III), copper, lead, nickel, and silver in sediment.

Based on comparisons to surface water benchmarks, there was no risk indicated from
dissolved metals in porewater above levels observed in reference porewater.  In addition,
evaluation of SEM, AVS, and TOC in sediment indicated that the divalent metals are unlikely
to cause toxicity, and the presence of measurable AVS in sediments also indicates the
sediments are unlikely to have toxicologically significant concentrations of chromium in the
porewater.

Sediment toxicity test results with samples in the Property & Southern Wetland indicated
potential toxicity at SD-203 and SD-205.  The chemistry associated with these locations
indicates the toxicity observed is likely associated with elevated PAHs or pesticides.  Both
had elevated chromium (III), but also had measurable AVS indicating that these locations are
unlikely to show toxicity from either divalent metals or from chromium (III).  The chromium (III)
of 778 mg/kg in bulk sediment at SD-301 did not correspond to toxicity to either test organism.

There was low, but potential evidence of toxicity at two locations in the Property & Southern
Wetland. However, there the evidence indicates it is not attributable to divalent metals or to
chromium (III) in sediment.

· Bliss Brook
Comparison of bulk sediment COPC concentrations to sediment benchmarks indicated the
only COPC in Bliss Brook sediments with effects HQ values exceeding those observed in
reference samples was chromium (III).  SEM, AVS, and TOC results indicated that the
sediments were unlikely to be toxic due to either the presence of divalent metals or chromium
in porewater.  However, AVS data were uncertain at SD-211, because AVS measurements
were below detection limits.  The high concentration of chromium (VI) in porewater (Table
50A) at SD-211 indicates that the sediments were not anaerobic, allowing chromium (VI) to
be present in porewater.
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Based on comparisons to surface water benchmarks, there was no risk from dissolved metals
in porewater greater than measured at reference locations for any COPCs other than
chromium (III) and chromium (VI).

Toxicity testing with bulk sediments indicated slight toxicity at SD-208, SD-211, SD-212, and
SD-218 (one endpoint with slightly reduced growth or biomass in each location).  No toxicity
was observed with sediments at SD-210 and SD-214, with bulk sediment concentrations of
chromium (III) of 672 mg/kg and 1,040 mg/kg, respectively, and chromium (VI) of 13.6 mg/kg
and 26.4 mg/kg, respectively.  These results are consistent with the presence of measurable
AVS in sediments which indicates the sediments will generally not have toxicologically
significant concentrations of chromium in the porewater and the sediment will not be acutely
toxic due to chromium.  The low AVS and low TOC measured at SD-211 and possible toxicity
to H. azteca may indicate that the toxicity to H. azteca in these sediments is related to
chromium.  However, among the other samples from Bliss Brook, the sediment chromium (VI)
values do not appear to consistently correspond to sediment toxicity (Table 50A). This likely
reflects the complex chemistry influencing toxicity in bulk sediment affecting the bioavailability
and toxicity of chromium (III or VI) to benthic invertebrates.

· Mechanics Pond
Based on comparisons to surface water benchmarks, there was no risk indicated from
dissolved metals in porewater above levels observed in reference porewater.

Comparison of bulk sediment COPC concentrations to sediment benchmarks indicated
potentially elevated risk over reference conditions, primarily from exposure to BEHP,
dibenz(a,h)anthracene, cadmium, chromium (III), copper, mercury, nickel, and silver in
sediment.

The only location showing consistent toxicity to both test organisms in Mechanics Pond
(reduction in 5 of 6 endpoints measured) was at SD-312, in the southern reach of the pond in
deeper water (approximately 6 feet deep).

Based on the SEM, AVS, and TOC results, the elevated toxicity at SD-312 is unlikely to be
related to chromium concentrations, since the presence of measurable AVS in sediments
which indicates the sediments will generally not have toxicologically significant concentrations
of chromium in the porewater and the sediment will not be acutely toxic due to chromium.

Qualitative observations of the sediment at SD-312 indicated a very cohesive sediment, and
very limited benthic invertebrate population.  No porewater was able to be obtained from this
location since this fine, cohesive sediment had characteristics of low transmissivity which is
consistent with the observations of the physical characteristics of the sediment.  Sediments of
this type, however, have lower potential for interstitial water contamination due to the lack of
porewater.

The physical structure of the sediment and the low oxygen content of the sediment and
overlying water may be responsible for the toxicity at this location.  The location is in a
deeper, depositional area of the pond, and has elevated concentrations of other
contaminants, including PAHs (Table 50A).  Risks to benthic invertebrates at this location are
likely not associated with site contaminants, but a result of the habitat, sediment type, and
potentially other contaminants accumulating in this depositional portion of the pond.
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7.5 Assessment Endpoint 5 - Soil Invertebrates
Survival and growth of soil invertebrate communities (Table 2). Are the COPC levels in the upland
and wetland soils sufficiently high to cause biologically-significant changes or impair the function of the
soil invertebrate community in upland or wetland EAs at the site?

7.5.1 Measurement Endpoint 5A
Compare the COPC levels in soil samples to soil benchmarks.

· Property & Southern Wetland
Site RME and CTE invertebrate HQs were above 1 for chromium (III), copper, cyanide (RME
only), mercury (RME only) and silver (Table 35) in soils.

RME and CTE HQs both exceeded HQs in reference samples, with RR values above 1 for
chromium (III) and silver (Table 51).  RME RR HQs were also above 1 for copper.

· Bliss Brook
Site RME and CTE invertebrate HQs were above 1 for butylbenzylphthalate, chromium (III),
mercury, and silver (Table 36) in soils.

RME and CTE HQs both exceeded HQs in reference samples, with RR values above 1 for
chromium and silver (Table 52).

7.5.2 Measurement Endpoint 5B
Estimate the bioavailability of divalent metals in sediment by evaluating AVS, SEM, and TOC

The data from the laboratory analysis of SEM, AVS, and TOC are presented in Tables 38B and 38C.
None of the samples had foc normalized values above 130 μmol/goc, indicating that the divalent metals
are unlikely to cause toxicity.  None of the soil samples collected in the Property & Southern Wetland
EA had measurable levels of AVS, and only one location (SO-514) in the Bliss Brook EA had
measurable AVS.

The presence of measurable AVS in soils indicates the soil will generally not have toxicologically
significant concentrations of chromium in the porewater and the soil will not be acutely toxic due to
chromium (Berry et al., 2004; USEPA, 2005i).  High concentrations of organic matter also result in
organic-chromium complexes as chromium (III), resulting in low toxicity.  In soil with measurable AVS,
risk of chromium toxicity should be low because chromium will be in the form of chromium (III).  In
general the low foc normalized values observed for site soils (below 130 μmol/goc) indicate low
potential for divalent metal toxicity.  High organic carbon content (SO-501, SO-506, SO-507, SO-509,
SO-519, and SO-520) may also mitigate potential chromium toxicity to invertebrates.

7.5.3 Measurement Endpoint 5C
Evaluate potential toxicity of soil samples collected at the site at locations with a range of chromium
concentrations using Eisenia fetida laboratory bioassays.

A summary of the toxicity testing results and results from co-located samples of soil are presented in
Table 50B.



AECOM

J:\NE\US EPA RAC 2\Projects\TO# 0065 Walton & Lonsbury\400 Technical\ERA\BERA\Final\TO 65 W&L Final BERA text 5-1-19.docx May 2019

7-9

Toxicity testing with bulk soils on the survival of the earthworm, E. fetida, indicated there was no
toxicity in samples from any of the site locations in either the Property & Southern Wetland or Bliss
Brook EA.  The 14-day toxicity tests resulted in 100% survival of E. fetida at a range of metals
concentrations with chromium concentrations ranging from 15 mg/kg to 5,350 mg/kg (Table 50B).

7.5.4 Risk Conclusions for Soil Invertebrates
Comparison of bulk soil COPC concentrations to soil no effects benchmarks indicated potentially
elevated risk over reference conditions, primarily from exposure to chromium (III) and silver in soils
from the Property & Southern Wetland and Bliss Brook EAs.  However, analysis of AVS, SEM, and
TOC in site soils indicated a low potential for metals toxicity.  This is consistent with lack of toxicity
observed in laboratory toxicity tests conducted using soils from both the Property & Southern Wetland
and Bliss Brook EAs.

7.6 Assessment Endpoint 6 - Plant Communities
Survival and growth of upland and wetland plant communities (Table 2). Are the COPC levels in the
upland and wetland soils sufficiently high to cause biologically-significant changes or impair the
function of the terrestrial plant community in upland or wetland EAs at the site?

7.6.1 Measurement Endpoint 6A
Compare the COPC levels in soil samples to soil benchmarks.

· Property & Southern Wetland
Site RME and CTE plant HQs were above 1 for antimony, chromium (III), cobalt (RME only),
copper, lead, manganese (RME only), nickel (RME only), selenium, and vanadium (Table 35)
in soils.

RME and CTE HQs both exceeded HQs in reference samples, with RME RR values above 1
for antimony and chromium (III) (Table 51); the RR for chromium (III) were several orders of
magnitude higher than any other COPC.  RME RR HQs were also above 1 for copper, and
nickel.

· Bliss Brook
Site RME and CTE plant HQs were above 1 for butylbenzylphthalate, antimony (RME only),
chromium (III), lead (RME only), manganese, selenium, and vanadium (Table 36) in soils.

RME and CTE HQs both exceeded HQs in reference samples, with RR values above 1 for
chromium (III) and selenium and the RME HQ exceeded the HQ in reference samples with
RR values above 1 for antimony (Table 52).

7.6.2 Measurement Endpoint 6B
Evaluate potential toxicity of soil samples collected at the site at locations with bioassays using Lolium
perenne (perennial ryegrass) laboratory exposure assays.

A summary of the toxicity testing results and results from co-located samples of soil chemistry and
toxicity testing samples are presented in Table 50C.
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· Property & Southern Wetland
Among the six locations in the Property & Southern Wetland EA, there was no evidence of
significant reduction in emergence, time to emergence, survival or root growth (mean root
length) of L. perenne for soils from any of the sample locations as compared to laboratory
controls.  There was a significant reduction in shoot length and shoot biomass at all six site
sample locations as compared to laboratory controls.  As indicted in Table 50C, the soil at
these locations had a range of chromium (III) concentrations in bulk soil of 15 mg/kg to 16,500
mg/kg, and at five locations, there was also measurable chromium (VI) in the soil samples.
There is not a strong relationship in the reduction of shoot length or shoot biomass with soil
chromium concentration (Figures 10 and 11). This indicates that the factor or factors in the site
soils related to reduction in shoot length and shoot biomass as compared to laboratory control
soils, are not directly related to soil chromium concentrations.  These observed reductions in
shoot growth may be attributable to factors in the laboratory soils such as organic content or
nutrient content that differed from all of the site soils, resulting in slower growth of plants on all
site soils as compared to the laboratory soil.

· Bliss Brook
Similar to the results for the Property & Southern Wetland soils, among the six locations in
Bliss Brook, there was no evidence of significant reduction in emergence, time to emergence,
or survival of L. perenne for soils from any of the sample locations as compared to laboratory
controls.  Here also, there was a significant reduction in shoot length and shoot biomass at all
six site sample locations as compared to laboratory controls, and a significant reduction in
root length in sample SO-519 only, as compared to the laboratory control.  As shown in Table
50C, the soil at these locations had a range of chromium (III) concentrations in bulk soil of 50
mg/kg to 3,820 mg/kg.  Among the Bliss Brook Samples (Table 50C), the highest observed
shoot biomass and shoot length were observed at locations SO-517 and SO-519, which had
the lowest (50 mg/kg) and highest (3,820 mg/kg) soil chromium concentrations, respectively.
Although all of the site samples had reduced shoot length and biomass in comparison to the
laboratory controls, there is no apparent dose-response relationship for shoot length or shoot
biomass and corresponding soil chromium concentration (Figures 10 and 11).  This indicates
that the factor or factors in the site soils related to reduction in shoot length and shoot
biomass, as compared to laboratory control soils, are not directly related to soil chromium
concentrations.  The observed reduction in shoot length and shoot biomass may be
attributable to factors in the laboratory soils such as organic content or nutrient content that
differed from all of the site soils, resulting in slower growth of plants on all site soils as
compared to the laboratory soil.

7.6.3 Risk Conclusions for Plant Communities
· Property & Southern Wetland

Comparison of bulk soil COPC concentrations to soil no effects benchmarks indicated
potentially elevated risk over reference conditions, primarily from exposure to chromium (III);
RR values also indicated potential risk to plants from copper and vanadium in soils from the
Property & Southern Wetland EA.  The endpoints for emergence and survival of L. perenne
indicated there was no significant toxicity in site soils to plants.  The endpoints for shoot
length and shoot biomass indicated a possible reduction in growth on site soils as compared
to laboratory controls, however, measured soil chromium values do not appear to correspond
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to soil toxicity (Table 50C) for any of the measured plant endpoints, as all samples resulted in
a reduction in both shoot length and shoot biomass.

· Bliss Brook
Comparison of bulk soil COPC concentrations to soil no effects benchmarks indicated
potentially elevated risk over reference conditions, primarily from exposure to chromium (III)
and selenium in soils from Bliss Brook EA with much higher RR values associated with
chromium (III).  The endpoints for emergence and survival of L. perenne indicated there was
no significant toxicity in site soils to plants.  The endpoints for shoot length and shoot
biomass indicated a possible reduction in growth for site samples as compared to laboratory
controls, however, measured soil chromium values do not appear to correspond to soil
toxicity (Table 50C) for any of the measured plant endpoints.  Mean root length was also
reduced in sample SO-519 only, as compared to laboratory controls, indicating a possible
effect on plants on these soils having a soil chromium concentration of 3,820 mg/kg.
However, the Property & Southern Wetland soils with chromium concentrations of 5,350 and
16,500 mg/kg did not correspond to a reduction in root growth, indicating that chromium in
soils is not likely the cause of the observed reduction in root growth at SO-519.

7.7 Assessment Endpoints 7 and 8 - Avian Receptors in Upland/Wetland
Habitats

Sustainability (survival, growth, reproduction) of local populations of birds (Table 2). Are the COPC
levels in surface soils and biota sufficiently high to cause biologically-significant changes or impair the
function of bird populations foraging in the in the upland/wetland areas of the EAs?

7.7.1 Measurement Endpoint 7A - Bobwhite Quail
Quantify the average and maximum daily exposures to COPCs in bobwhite quail via the consumption
of plants; compare these modeled exposures to published values which are indicative of potential
impairment.

· Property & Southern Wetland
The only effect (LOAEL) HQs above 1 were for the RME and CTE exposures for chromium
(III) (Table 53).

Site RME and CTE effect HQs exceeded effect HQs in reference samples, with RR values
above 1 for chromium (III) which had effect RME RR and CTE RR of 5 and 2, respectively
(Table 53).

· Bliss Brook
All site RME and CTE effect (LOAEL) HQs were below 1 (Table 53), indicating negligible risk
to herbivorous birds feeding along the Bliss Brook corridor above reference exposures.

7.7.2 Measurement Endpoint 8A - American Robin
Quantify the average and maximum daily exposures to COPCs in American robin via the consumption
of earthworms; compare these modeled exposures to published values which are indicative of
potential impairment.
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· Property & Southern Wetland
Site RME and CTE effect (LOAEL) HQs were above 1 for chromium (III) (Table 54).

Site RME and CTE HQs exceeded effect HQs in reference samples, with RR values above 1
for chromium (III) which had effect RME RR and CTE RR of 7 and 2, respectively (Table 54).
The model results indicate possible, low risk to insectivorous birds feeding on earthworms in
the Property & Southern Wetland EA, above the risk levels at reference locations.

· Bliss Brook
In the Bliss Brook EA, the only RME effect (LOAEL) HQ above 1 was for chromium (III)
(Table 54).  The maximum exposure (RME) RR was also above reference with an effect
RR HQ of 2.

The model results indicate risk to insectivorous birds based on the maximum exposure
scenario and risk unlikely to exceed reference levels based on the average (CTE) scenario
(Table 54).

7.7.3 Risk Conclusions for Avian Receptors in Upland/Wetland Habitats
· Property & Southern Wetland

The model results indicate possible low risk to both insectivorous and herbivorous birds
foraging within the area of the Property & Southern Wetland with risk associated with soil
chromium (III) concentrations.

· Bliss Brook
The model results indicate negligible risk based on average (CTE) modeling scenario, to birds
feeding along the Bliss Brook corridor.

7.8 Assessment Endpoints 9 and 10 - Small Mammals in Upland/Wetland
Habitats

Sustainability (survival, growth, reproduction) of local populations of small mammals (Table 2). Are
the COPC levels in surface soils and biota sufficiently high to cause biologically-significant changes or
impair the function of small mammal populations foraging in the upland/wetland areas of the EAs?

7.8.1 Measurement Endpoint 9A - Meadow Vole
Quantify the average and maximum daily exposures to COPCs in meadow vole via the consumption
of plants; compare these modeled exposures to published values which are indicative of potential
impairment.

· Property & Southern Wetland
The only RME effect (LOAEL) HQ above 1 was for chromium (RME HQ = 2) (Table 55).  The
maximum exposure (RME) RR was also above reference with an RR HQ of 2 (Table 55).

The model results indicate low risk to herbivorous mammals based on the maximum
exposure scenario and risk unlikely to exceed reference levels based on the average (CTE)
scenario.
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· Bliss Brook
All site RME and CTE effect (LOAEL) HQs were below 1 (Table 55), indicating negligible risk
to herbivorous mammals feeding along the Bliss Brook corridor above reference exposures.

7.8.2 Measurement Endpoint 10A - Short-tailed Shrew
Quantify the average and maximum daily exposures to COPCs in short-tailed shrew via the
consumption of earthworms; compare these modeled exposures to published values which are
indicative of potential impairment.

· Property & Southern Wetland
Site RME and CTE effect (LOAEL) HQs were above 1 for aluminum, chromium (III), and
selenium (Table 56).

Site RME and CTE HQs exceeded effect HQs in reference samples, with RR values above 1
for aluminum, and chromium (III), for RME case, only (Table 56).  The model results indicate
possible low risk to insectivorous mammals feeding on earthworms in the Property &
Southern Wetland EA, above risk levels at reference locations for aluminum, and negligible
risk above reference for chromium, with a RME RR = 3, and CTE RR <1.

· Bliss Brook
Site RME and CTE effect (LOAEL) HQs were above 1 only for aluminum and selenium (Table
56).

All site RME and CTE effect (LOAEL) RRs were below 1 (Table 56), indicating negligible risk
to insectivorous mammals feeding along the Bliss Brook corridor at levels above reference
exposures, with the exception of aluminum (RME RR = 9, CTE RR = 4)).

7.8.3 Risk Conclusions for Mammalian Receptors in Upland/Wetland Habitats
· Property & Southern Wetland

The model results indicate possible low risk to insectivorous small mammals feeding within
the area of the Property & Southern Wetland from exposure to aluminum and negligible risk,
below reference levels for chromium, based on the average (CTE) exposure scenarios.

· Bliss Brook
The model results indicate possible low risk to herbivorous small mammals feeding along
Bliss Brook from exposure to aluminum in soil and negligible risk from exposure to chromium
in soil.

7.9 Assessment Endpoint 11 - Piscivorous Birds
Sustainability (survival, growth, reproduction) of local populations of piscivorous birds: Are the COPC
levels in surface water, sediment, and biota sufficiently high to impair piscivorous bird populations
foraging in aquatic EAs at the site?

7.9.1 Measurement Endpoint 11A - Great Blue Heron
Quantify the average and maximum daily exposures to COPCs in the great blue heron via the
consumption of animal prey (100% fish); compare these modeled exposures to published values
which are indicative of potential impairment.
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· Property & Southern Wetland
Site RME and CTE effect (LOAEL) HQs were above 1 for chromium (III) (Table 57).  In
addition, the RME effect HQ, only, was above 1 for mercury.

RME and CTE HQs exceeded effect HQs in reference samples, with RR values above 1 for
chromium (III) (CTE RR=2, RME RR = 3) (Table 57).  The model results indicate possible risk
to piscivorous birds feeding in the Property & Southern Wetland EA, above risk levels at
reference locations.

· Bliss Brook
All site RME and CTE effect (LOAEL) HQs were below 1 (Table 57), indicating negligible risk
to piscivorous birds feeding along the Bliss Brook corridor from site-related contaminants.

· Mechanics Pond
Site RME and CTE effect (LOAEL) HQs were above 1 for mercury (Table 57).

Site RME and CTE HQs exceeded effect HQs in reference samples, with RR values above 1
only for mercury (Table 57).  The model results indicate possible risk to piscivorous birds
feeding in Mechanics Pond, from exposure to mercury.

7.9.2 Risk Conclusions for Piscivorous Birds
The model results indicate possible low risk to piscivorous birds feeding in the Southern Wetland EA,
above risk levels at reference locations for exposure to chromium (III) and low risk in Mechanics Pond
from exposure to mercury.  No risk above reference conditions was identified for piscivorous birds
feeding in the Bliss Brook EA.

7.10 Summary of Risk by Exposure Area
7.10.1 Property & Southern Wetland
No significant risk to aquatic receptors above reference conditions were identified from exposure to
surface water in the Property & Southern Wetland EA.  The evaluation of endpoints for surface water
indicated no significant risk to aquatic invertebrates, amphibians, or fish due exposure to surface
water in the Property & Southern Wetland EA.

There was low, but potential toxicity at two locations in the Property & Southern Wetland EA to
sediment invertebrates based on exposures to bulk sediments identified in toxicity testing results.
However, the evaluation of porewater and SEM, AVS, and TOC data from these sediments indicates
the observed toxicity is unlikely to be attributable to divalent metals or to chromium in sediment.  The
risk to benthic invertebrates is likely due to organics, such as PAHs and pesticides, and is not likely to
be site-related.

The model results indicate possible risk to piscivorous birds feeding in the Property & Southern
Wetland EA, above risk levels at reference locations.  The risk to piscivorous birds is related to
elevated concentrations of chromium (III) in sediments of the Property & Southern Wetland EA.
Confidence in this endpoint is low, as it is based on estimates of transfer of chromium (III) from
sediment to invertebrates to fish based on modeling data.  In general, chromium does not
bioaccumulate, however, RME and CTE chromium (III) EPCs are very elevated (RME = 17,206 mg/kg
and CTE = 9,583 mg/kg).  Even with an uptake factor of 0.1, the concentration estimated in fish with a
diet solely from the Property & Southern Wetland EA is estimated to exceed toxicity reference values
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for avian species.  Based on the BERA model, the RR effect HQ (CTE) was 2.  If a less conservative
value for bioavailability of chromium in the diet of the heron (50% vs 100%) is used or if an ASUF, or
TSUF of 50% is used, the risk to heron is calculated to be negligible.

Evaluation of soils based solely on comparison to soil benchmarks, indicated a potential risk to
invertebrate receptors, primarily due to chromium and silver (Table 51).  However, analysis of AVS,
SEM, and TOC in site soils indicated a low potential for metals toxicity.  To further evaluate these
results, laboratory toxicity testing was performed to directly test the toxicity of site soils to the
earthworm, E. fetida. The laboratory tests indicated there was no significant toxicity to soil
invertebrates in site soils as compared to laboratory control soils.

Evaluation of soils, based solely on comparison to soil benchmarks, indicated a potential risk to plant
receptors, primarily due to antimony and chromium (Table 51).  To further evaluate these results,
laboratory toxicity testing was performed to directly test the toxicity of site soils to plants using the
ryegrass, L. perenne. The endpoints for germination and survival of L. perenne indicated there was no
significant toxicity in site soils to plants.  The endpoints for shoot length and shoot biomass indicated a
possible reduction in growth in site soils as compared to laboratory controls, however, measured soil
chromium values do not appear to correspond to soil toxicity (Table 50C) for any of the measured
plant endpoints.

Wildlife model results indicated possible low risk to insectivorous small mammals (short-tailed shrew)
feeding within the Property & Southern Wetland EA, from exposure to aluminum and negligible risk
(RR < 1) for chromium, based on average soil concentrations. The model results indicate possible low
risk to both insectivorous and herbivorous birds foraging within the Property & Southern Wetland EA,
associated with average soil chromium concentrations.

7.10.2 Bliss Brook
The evaluation of endpoints for surface water indicated significant risk to aquatic invertebrates,
amphibians, and fish due exposure to surface water in Bliss Brook mainly between locations SD-210
and SD-212.  This conclusion is supported by the high concentrations of porewater chromium (VI)
observed in the same reach of the brook, which is indicative of upwelling of contaminated
groundwater to the brook in this segment.

Sediment in the same reach of Bliss Brook did not demonstrate the severe toxicity noted in the
surface water toxicity tests.  Sediments in Bliss Brook were mainly non-toxic even at high total
chromium levels.  The bulk sediment concentrations of chromium (III) of 672 mg/kg and 1,040 mg/kg,
respectively, and chromium (VI) of 13.6 mg/kg and 26.4 mg/kg, respectively, did not correspond to
high toxicity from sediment exposure to test organisms.  This observed low toxicity from sediment
exposures is consistent with predictions based on other characteristics of the sediment chemistry.
The low AVS in SD-211 and SD-212 are consistent with higher observed chromium (VI) in sediment
at these locations.  Even the high concentrations of chromium (VI) in bulk sediment and porewater
(Table 50A) at SD-211, did not result in high observed toxicity in laboratory tests.  These results may
reflect changes in sediment chemistry resulting from the processing of the samples for testing which
may reduce the exposure of sediment invertebrates to chromium (VI) in the laboratory.  Therefore, the
elevated porewater concentrations of chromium (III) and chromium (VI) in the field may not reflect the
concentrations experienced by organisms in the laboratory.
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The data from Bliss Brook support the hypothesis regarding chromium in sediments (Berry, et al.,
2004; Rifkin et al., 2004), which predicts that chromium will have low toxicity in bulk sediment where
either there is an excess of AVS, or with suitably high organic carbon.  Toxicity is not predicted well by
measurement of total chromium in sediment samples alone.  In samples from this study, there is no
toxicity observed in a sediment sample with 1,040 mg/kg of chromium in bulk sediment; this value is
significantly higher than the PEC used for an effects-based benchmark of 111 mg/kg.

The data from the measurement endpoints for benthic invertebrates indicate a low risk to benthic
invertebrate communities based on toxicity testing, and no association of this risk related to elevated
chromium concentrations.

Great blue heron models indicated no risk to piscivorous birds feeding along the Bliss Brook corridor.

Evaluation of soils based solely on comparison to soil benchmarks indicated a potential risk to
invertebrate receptors, primarily due to chromium and silver (Table 52).  However, analysis of AVS,
SEM, and TOC in site soils indicated a low potential for metals toxicity.  To further evaluate these
results, laboratory toxicity testing was performed to directly test the toxicity of site soils to the
earthworm, E. fetida. The laboratory tests indicated there was no significant toxicity in site soils to soil
invertebrates as compared to laboratory control soils.

Evaluation of soils based solely on comparison to soil benchmarks indicated a potential risk to plant
receptors, primarily due to chromium and selenium (Table 52).  To further evaluate these results,
laboratory toxicity testing was performed to directly test the toxicity of site soils to plants using the
ryegrass, L. perenne.  The endpoints for emergence and survival of L. perenne indicated there was no
significant toxicity in site soils to plants.  The endpoints for shoot length and shoot biomass indicated a
possible reduction in growth in site soils as compared to laboratory controls, however, measured soil
chromium values do not appear to correspond to soil toxicity (Table 50C) for any of the measured
plant endpoints.

The food chain model results indicate possible low risk to insectivorous small mammals feeding along
Bliss Brook from exposure to aluminum in soil and negligible risk from exposure to chromium in soil.
The model results indicate negligible risk to herbivorous and insectivorous birds feeding along the
Bliss Brook corridor.

7.10.3 Mechanics Pond
Only aquatic habitats were evaluated in the Mechanics Pond EA.  No significant risk to aquatic
receptors above reference conditions were identified from exposure to surface water in the Mechanics
Pond EA.  The evaluation of endpoints for surface water indicated no significant risk to aquatic
invertebrates, amphibians, or fish due to exposure to surface water in Mechanics Pond.

Based on the evaluation of sediment invertebrate endpoints and data on metal bioavailability in
sediments, risk of impact to benthic invertebrate communities were identified in the deeper water
locations of Mechanics Pond.  Risks to benthic invertebrates are likely not associated with site
contaminants, but a result of the habitat, sediment type, and potentially other contaminants
accumulating in this depositional portion of the pond.
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The model results indicate possible risk to piscivorous birds feeding in Mechanics Pond, from
exposure to mercury, with CTE effect (LOAEL) RR HQ of 10.
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8.0   Uncertainty

One of the components of the Risk Characterization is the discussion of the uncertainties associated
with estimating risk and evaluation of the effect of the uncertainty on the conclusions of risk.  In the
BERA, risk evaluation relies on the use of multiple lines of evidence supporting particular conclusions,
and each line of evidence is subject to varying degrees of uncertainty.  Because of the complexity of
ecosystems and the associated mechanisms that cause ecological stress, uncertainty in
environmental risk characterization is inevitable.  Uncertainty could be attributable to a number of
sources.  The primary objective of the uncertainty analysis is to combine and summarize the
uncertainty present throughout the ERA process so that this information can be combined with other
risk estimation information to more completely describe actual or potential risk and to assess the
ecological significance of observed or predicted impacts.

After discussing general uncertainties (Section 8.1) associated with the ERA process used for this
BERA, the Uncertainty Analysis follows the order of presentation of endpoints used in the previous
subsection on Risk Characterization (i.e., exposure estimation followed by HQ analyses) and
discusses uncertainties specific to each endpoint.  Where possible, the effect of a given uncertainty,
i.e., under- or overestimation of risk, is noted.  In instances where the direction of the uncertainty is
unknown, i.e., may under- or overestimate risk, the effect generally is not stated.

8.1 General Uncertainties
This section summarizes the major uncertainties associated with the study design and conceptual
model, data collection, data analysis, estimates of exposure, estimates of toxicity, and key model
assumptions.

The uncertainty in the sampling design and conceptual model was reduced by extensive field
characterization in the SLERA and careful selection of sampling locations based on data presented in
the SLERA.  As in most ecological risk assessments covering a broad geographic area, with several
habitats and media to be considered for exposure, there is uncertainty in the sampling design
providing insufficient samples to characterize the spatial variability of COPCs in the environments.

A limited number of surface water, sediment, and porewater samples were collected during RI Phase
3 efforts.  The number of samples was insufficient to stratify the potential risk associated with
numerous stressors.  However, the locations and extent of the surface water exceedances of
chromium was well-documented, and the uncertainty of the risk associated with surface water was
lower than in other media.

Media sampling typically was not random, most sampling strategies used were designed to identify
“worst case” situations (e.g., sediment sampling in depositional areas and upwelling areas of
contaminated groundwater in Bliss Brook), which would tend to overestimate risk. As stated above,
only one round of porewater sampling was conducted to support the evaluation of potential exposures
in sediments.  Porewater chemistry varies by season, location, surface water quality, and substrate
conditions.  Only a few porewater samples were collected during low (summer) flow from each
waterway.  Such samples were unlikely to represent the full range of porewater conditions.
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Analytical variability in the analysis of COPC concentrations in sediment and surface water causes
some uncertainty in sample-specific concentrations and the calculation of EPCs.  Quality control
samples, such as duplicates, provide some information on the analytical variability.  Re-sampling
during different seasons, especially for surface water reduced the uncertainty related to seasonality.

Characterization of total concentrations of sediment and soil COPCs has inherent uncertainty.  Some
sediment samples were affected by low total solids content, resulting in estimated measured
concentrations that were used to calculate EPCs.  Another source of uncertainty in soil and sediment
measurements is the need to digest samples with strong acid prior to chemical analyses.  This
process does not necessarily liberate COPCs in a way which accurately predicts the exposure
experienced by invertebrates or plants in the field.  In general, the estimation of exposure from bulk
sediment and soil chemistry can contribute to a large overestimation of risk.

Use of the reporting limit (RL) or one-half the RL of data from samples in which a contaminant was not
detected, introduces uncertainty to the estimation of exposure concentrations.  Because the true
distribution of concentrations below the RL is unknown, assuming concentrations of one-half the RL
may over- or underestimate actual levels.  However, use of ProUCL, which statistically evaluates data
with non-detects increases the confidence in the estimates of RME EPCs.  Use of ProUCL on small
data sets with limited number of detections lowers the confidence and may overestimate EPCs.

In general, the Program Action Limits (PALs) (AECOM, 2014; 2015) were established to be low
enough to provide data with sufficiently low reporting limits, allowing confidence in decisions to
eliminate chemicals as COPCs when reported as non-detect or as detected below the reporting limit.
Difficulties in the analysis of AVS in some samples, however, led to determination of some samples to
be non-detected quantities of AVS with detected concentrations of SEM.  In these cases, the
evaluation of SEM, AVS, and TOC data is uncertain, particularly when the reporting limits for AVS
were relatively high.

Assumptions regarding chemical bioavailability and mobility add uncertainty to the risk assessment.
This is likely one of the largest sources of uncertainty in the assessment of exposure and toxicity in
sediment and soil.  As discussed above, extraction methods used to determine chemical
concentrations in soil and sediment are rigorous and destructive; chemicals are often sorbed to soil or
sediment particles such that they may not be available to ecological receptors under normal
environmental conditions.  The concentration obtained in the analysis of soil or sediment is often an
overestimation of exposure compared to in-situ conditions experienced by organisms.

The evaluation of SEM, AVS, and TOC data in sediment helps to identify cases where metals
detected in sediment may not be bioavailable and toxic.  The results in Table 38 indicated that, for
most of the samples, the divalent metals were not expected to be bioavailable and toxic when both
AVS and TOC were considered.  Therefore, assumptions about 100% bioavailability in the benchmark
comparisons are likely an overestimate and the HQs above 1 for the divalent metals an overestimate
of risks to benthic invertebrates.

Because upland soils are typically not anoxic, the SEM and AVS approach is usually not used for
upland soils.  However, within the Property & Southern Wetland and Bliss Brook EAs, many locations
determined to have high metals concentrations in soils were located in seasonally saturated or
inundated wetland habitats.  In these areas, especially in organic soils with higher fines (silt and clay
content), sulfides may be seasonally present and the available organic carbon may also bind to the
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divalent metals.  Under these conditions, AVS is likely also present in these soils, reducing the
divalent metal and the chromium toxicity to plants and soil invertebrates.  TOC present in these soils
may also serve to bind with divalent metals or chromium.   During Phase 4, the SEM, AVS and TOC
were measured in soils where samples for toxicity testing were collected.  In general, potential for
divalent metals toxicity is low in these soils, since all had low foc normalized values (below 130
μmol/goc).  High organic carbon content (SO-501, SO-506, SO-507, SO-509, SO-519, and SO-520)
may also mitigate potential chromium toxicity to soil invertebrates.

Toxicity-based surface water benchmarks from the literature represented generic, but conservative
values derived to be protective of the most sensitive aquatic species.  In general, water quality criteria
can be over-protective depending on how the species distributions and the water quality conditions on
which they are based, compare to those at the site.  In cases where the most sensitive species are
fish species that do not have adequate habitat on the site, the NRWQC which may be based on these
sensitive species can be over-protective.  However, sensitive life stages of other species such as
amphibians may not be well-represented in the data available to develop a NRWQC.  Site-specific
water quality criteria developed for the site resulted in chronic (CCC) values that were lower than
NRWQC and maximum (CMC) values that were higher than NRWQCs for both chromium (VI) and
chromium (III).  The uncertainties in developing site-specific criteria are primarily that a smaller data
set is selected, however, these data represent conditions that are representative of the site.

The literature-derived sediment benchmarks were generic, but conservative values which did not
consider site-specific factors (e.g., SEM, AVS, TOC, or other binding phases) that may affect
bioavailability in-situ.  Evaluation of sediment toxicity testing data and SEM, AVS, and TOC data for a
sub-set of the sediment samples provides other lines of evidence which reduced the uncertainty of
relying solely on potentially overly-conservative literature-derived sediment benchmarks.  However,
the lack of similar effects-based data for soils leaves a large margin of uncertainty in the evaluations of
the soils data, particularly since the soils benchmarks are largely conservative no-effects benchmarks.
The benchmarks used to screen for PAHs in soil for invertebrates were not available for individual
compounds, but were based on EcoSSL values with high molecular weight (HMW) or low molecular
weight (LMW) PAHs as a group.  There is some uncertainty using these values to screen individual
PAH concentrations instead of total LMW and HMW PAHs, which may underestimate risk.

Benchmarks for wetland plants are not available so terrestrial plant-based benchmarks were used to
assess risks to wetland and upland plants.  There are some uncertainties as to whether wetland
plants would respond in the same way as terrestrial plants, often agricultural species, used to derive
the soil benchmarks.

The HQ approach used throughout the assessment does not account for uncertainty in the point
estimates used to represent EPCs and additionally conservative, since they use “worst case”
assumptions when selecting exposure scenarios.  However, using the HQ approach, and comparing
these results to reference locations via calculation of RRs, is a useful tool in identification of the
receptors and chemicals that represent the potential for the highest risk.

A number of simplifying assumptions are necessary in calculating the wildlife models.  The estimate of
uptake and/or bioaccumulation from environmental media into plants, invertebrates, and fish is a
source of uncertainty in the BERA.  Ideally, site-specific tissue data are available to incorporate into
the food chain model.  In the absence of site-specific tissue data, uptake factors or regression models
were used to estimate plant, invertebrate and fish tissue concentrations.  These uptake factors were
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generally obtained from laboratory studies which are more likely to overestimate bioavailability rather
than underestimate it because of the test conditions selected for laboratory studies. Earthworm tissue
from site-specific bioaccumulation tests was analyzed and results used to evaluate uptake factors
from soil to earthworms and replace estimated concentrations of prey body burdens of COPCs with
site-specific concentrations measured in earthworms exposed to site soils. This use of site-specific
data reduces the uncertainty associated with using generic uptake factors for estimating
concentrations of metals in the diet of wildlife by measuring the concentration in tissue under site-
specific soil conditions.

Exposure assumptions in the terrestrial food chain models include 100% bioavailability of COPCs in
wildlife species diets.  Other assumptions leading to conservative estimates of TDD, include the
assumption that the target species foraged only in the EA.  For a large predatory bird like the great
blue heron, this assumption likely represents a large overestimate of exposure.  If a less conservative
value for ASUF of 0.5 were used or, if a less conservative sediment bioavailability factor of 50% was
used in the heron model, the CTE exposure for heron would have resulted in an LOAEL HQ and RR
of <1.  This would have led to the conclusion that adverse effects were possible, but based on the
average exposure scenario, these effects are unlikely to be significant to the population.

Because most plants have low chromium concentrations, even when grown on chromium-rich soils,
the food chain is generally insensitive to chromium toxicity (Zayed, 2003).  In developing the food
chain models, the uptake factor used for calculating the plant tissue concentration was low (0.041)
which is reflective of the low uptake from soil to plants.  The uptake factor for invertebrates was also
low, with a factor of 0.31 used to model uptake from soil to earthworms.  This value for invertebrate
uptake was replaced in the short-tailed shrew and American robin models with site-specific earthworm
tissue data.

The TRVs for many of the key risk-driver COPCs were derived from the EcoSSL database and were
based on a variety of studies and many species.  Use of these data sets from the literature provides a
robust data set from which to derive a suitable TRV.  However, the selected studies often represent
toxicity values that range over one or more orders of magnitude.  Using a representative central-
tendency value (geometric mean of endpoints from applicable studies) may over- or underestimate
the risk to wildlife used in the BERA.  This indicates that there is potentially a large range in
uncertainty of the final HQ values used to evaluate risk to each receptor, which is not quantified in the
BERA.

8.2 Major Uncertainties Associated with Specific Endpoints
Based on several rounds of surface water data, identification of a limited number of COPCs, using
site-specific water quality criteria, and obtaining site-specific toxicity testing data consistent with these
results, there is relatively high confidence in the conclusions of risk to aquatic receptors in Bliss Brook
and negligible risk from surface water in the other EAs.

As discussed above, there is more uncertainty in the evaluation of sediment endpoints, mainly due to
the complex chemistry and associated uncertainty in bioavailability of COPCs measured in bulk
sediment.  Overall, it is anticipated that the potential for ecological risk was moderately overestimated
for this measurement endpoint.  A major reason is that the screening benchmarks were generic and
represent conservative values which do not consider site-specific factors affecting bioavailability.
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In Bliss Brook sediments, potentially site-related VOCs were detected in concentrations above no-
effect benchmarks for the RME case, but not the CTE case.  Since effect benchmarks were not
available, there is some uncertainty in the potential toxicity of VOCs in Bliss Brook to sediment
invertebrates (Table 45).

Numerous authors (Chapman, 1995; Forbes et al., 2001) have expressed concern regarding the
extrapolation of results from individual species toxicity to population-level risks.  Overall, it is
anticipated that the potential for ecological risk was moderately overestimated by the toxicity test
results.  The main reason was that the sediment samples were collected in each EA mainly from
"worst-case" depositional areas.  There was mild toxicity present at several locations that was likely,
but not conclusively, associated with COPCs that were not major site constituents.  There is
uncertainty in comparison of toxicity to pesticides concentrations at SD-205, SD-224, and SD-226,
since pesticide measurements were from previous sampling rounds at the same locations, but not
measured in the sediment sample used in toxicity testing.

Porewater could not be collected in two locations in Mechanics Pond.  However, due to the
composition of the sediments in these locations, the inability to obtain interstitial water indicates that
the potential for toxicity from exposure to porewater would be minor.  Essentially, the porewater
exposure pathway is limited or absent in these locations.  These two locations also had high AVS,
providing further evidence that exposure to divalent metals and chromium in porewater, although not
measured, would likely be negligible.

There are many uncertainties related to temporal and spatial variability in the evaluation of AVS and
SEM (USEPA, 2005i).  In the present study, there were not enough samples collected to address the
spatial variation in AVS within each waterbody.  In sediments, AVS formation is affected by a number
of physical and biological factors, including temperature, redox conditions, bacterial activity, sediment
resuspension, seasonal changes, and sulfate concentrations.  The SEM/AVS methodology is also
based on equilibrium partitioning theory, which assumes a steady-state system (USEPA, 2005b).
This assumption may or may not be as valid in field conditions as it is in laboratory tests of the
method.  In addition, the SEM/AVS methodology does not take into account possible toxicity from any
other inorganic constituents detected in the sediment and does not explicitly consider
bioaccumulation.

In the present study, the prediction of low metals toxicity resulting from the SEM, AVS, and TOC data
corresponds to the low toxicity observed in the toxicity tests and the corresponding low concentrations
of metals in porewater results.  Based on the measurement endpoints evaluating sediment
invertebrate populations, there is moderately high confidence in the conclusions regarding benthic
invertebrates exposed to site-related COPCs in sediments.

A large degree of uncertainty is associated with the estimation of risk from exposure by both soil
invertebrates and plants to elevated metal concentrations, mainly chromium, in surface soil.  Overall, it
is anticipated that the potential for ecological risk may be overestimated by a large margin for these
measurement endpoints.  The risk to exposure from butylbenzylphthalate was likely overestimated
based on a very conservative ESV of 0.01 mg/kg which was a general value for phthalates in soil.  No
chemical-specific LOAEL-based benchmark was available.  Use of this conservative, non-specific
benchmark likely over-estimated risk from butylbenzylphthalate.



AECOM

J:\NE\US EPA RAC 2\Projects\TO# 0065 Walton & Lonsbury\400 Technical\ERA\BERA\Final\TO 65 W&L Final BERA text 5-1-19.docx May 2019

8-6

The available soil benchmarks for chromium were 1 mg/kg for plants and 0.4 mg/kg for soil
invertebrates.  These values are lower than the observed CTE and RME EPCs in soils in the
reference data set (RME = 16 mg/kg and CTE = 14 mg/kg).  In comparison to the site reference data,
it is apparent that the benchmark values are exceedingly low, and consequently resulted in high soil
HQs.

Literature was consulted to identify toxicity levels from exposure to soil that could be relevant to the
site.  EPA (USEPA, 2008) concluded that there was insufficient data to calculate an EcoSSL for
chromium (III) for plants.  Thirteen records for plant toxicity studies were identified in the EcoSSL data;
none of these were determined to be eligible for calculation of an EcoSSL.  Most of the studies (all
crop species except one with ryegrass) had endpoints that were no-observed effects concentrations
(NOECs); two had EC50's and one a LOEC.  The range of the toxicity values for plants in these
studies was 3 to 138 mg/kg.  Again, the low end values are lower than the average chromium (III) soil
concentrations observed in reference soils.  The high concentration of chromium cannot be dismissed,
however, as studies have indicated that chromium can be toxic to plants.  The toxicity does depend on
the form of chromium present in the soil (Ahemad, 2015; Davies et al., 2002; Ross, 1994).  Consistent
with chromium effects in aquatic systems, the most available form to plants from soil is chromium (VI),
which is the very unstable form under normal soil conditions.  The availability of chromium to plants is
generally low (Kabata-Pendias, 2011) and depends on soils properties, and especially on soil texture
and pH.  The form and availability of chromium can also be influenced by the presence of organic
matter; the dominant effect of organic matter in soil is the promotion of the reduction of chromium (VI)
to chromium (III), generally reducing the toxicity to plants (Kabata-Pendias, 2011).

Toxic effects of chromium on plants include effects on the germination, growth of roots, stems and
leaves, as well as possible impacts on processes such as photosynthesis and uptake of water and
minerals (Shanker, et al., 2005).  Chromium may also inhibit beneficial soil microorganisms that
enhance plant growth (Cervantes, et al., 2001).  Levels of chromium in soils (form not specified)
associated with toxicity were reported in Hajar, et al. (2014) as 75 to 100 mg/kg; in Kabata-Pendias
(2011) as 1 mg/kg to 634 mg/kg.  Even if a higher value was selected to represent a LOAEL for
chromium from these values documented in the literature, the observed EPCs based on site data
would still likely exceed a LOAEL benchmark and result in RR HQs than 1 in the Property & Southern
Wetland and Bliss Brook EAs.

EPA (USEPA, 2008) also concludes that there were insufficient data to calculate an EcoSSL for
chromium (III) for invertebrates.  Only two records for soil invertebrate toxicity studies were identified
in the EcoSSL data, but there were insufficient data to calculate an EcoSSL.  Both of the records cited
were MATC (geometric mean of NOEC and LOEC) values for reproduction for an earthworm, with a
toxicity value of 57 mg/kg.  This study provided an estimated LOAEL for earthworms of 100 mg/kg
(Van Gestel, et al., 1992) based on a reproduction endpoint.  Growth for the earthworm endpoint was
significantly reduced at 1,000 mg/kg.

The low benchmarks values (0.4 mg/kg for invertebrates, and 1.0 mg/kg for plants), and the high
EPCs calculated for soils (CTE EPC of 382 in the Bliss Brook EA, and 2,593 in the Property &
Southern Wetland EA) resulted in very high estimated HQ and RR values for chromium (III).  Although
these risk estimates are high, the confidence in these values is low.

It is difficult to evaluate bioavailability and potential toxicity of COPCs in soil for constituents including
chromium which would affect the potential toxicity to plants and soil invertebrates.  In general, SEM
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and AVS evaluations do not apply to dry soils.  However, as discussed previously, there is the
potential for saturated soils within each of the EAs and particularly in depositional areas in the South
Wetland and the floodplain wetlands along Bliss Brook where high levels of chromium appear to have
been deposited.  As observed in sediments, when soils are saturated with water, AVS is likely also
present in these soils, reducing the divalent metal toxicity and also the chromium toxicity to plants and
soil invertebrates.  In addition, organic carbon present in the soil can bind to non-ionic organic
molecules, and some inorganics, making them unavailable for absorption by plants or invertebrates.

The general uncertainties associated with the food chain models are discussed above (Section 8.1).
Overall, it is anticipated that the potential for ecological risk may be overestimated by a large margin
for this measurement endpoint.  The main reasons for this conclusion were that:  (1) the
concentrations of COPCs in plants and fish were obtained using generic, literature-derived
uptake/accumulation factors instead of measured tissue residues from tissue collected at the site (with
the exception of invertebrate tissue concentrations which were directly measured in laboratory uptake
studies for metals), (2) several of the exposure parameters (mainly area use factors and COPC
bioavailability) used in food chain modeling were conservative values for lack of site- or species-
specific information, and (3) the TRVs were conservative values derived from the literature.

The BERA food-chain modeling for insectivores was significantly improved to represent site-specific
conditions by conducting bioaccumulations testing with earthworms.  The earthworm tissue data
improved confidence in the estimates of exposures from daily dose of food for the metal COPC in the
American robin and the short-tailed shrew models.  The data for the site -specific uptake of metals in
earthworms as compared to literature-based uptake estimates used in the models are found in Tables
C1-4 to C1-6, C2-4 to C2-6, C5-4 to C5-6, and C6-4 to C6-6.   In general, the average tissue
concentrations measured in earthworms on site soils were lower than those estimated from soil-to-
earthworm uptake equations (Table C2-4) for the Property & Southern Wetland soils.  However, these
same data for Bliss Brook showed higher estimates for uptake of aluminum, chromium, lead and
selenium in the measured tissue as compared to those estimated from soil-to-earthworm uptake
equations.  An important artifact of utilizing the bioaccumulation data was an underestimate of the
tissue concentration of aluminum in earthworms for reference models. Since no samples were
collected for an on-site reference material to measure earthworm tissue concentrations during the
bioaccumulation tests, earthworm tissue concentrations in reference models were estimated from the
tissue concentrations in earthworms from laboratory controls.  Artificial, organic media for the
laboratory controls resulted in an estimate of earthworm tissue concentration nearly 4 times lower
than estimated based on literature uptake factors.  This, in turn, resulted in an over-estimate of
residual risk to aluminum for short-tailed shrew for both Bliss Brook and Property & Southern Wetland
soils.

Although chromium is not expected to bioaccumulate or biomagnify, based on many studies
documented in the literature (Eisler, 2000), low risk was identified for wildlife species (primarily birds)
in the BERA models.  Both the terrestrial exposure models and heron model assumed 100%
bioavailability of COPCs in the diet of wildlife receptors.  If a less conservative assumption of 50%
bioavailability in diet of great blue heron was utilized, the RR for heron exposure to sediment and fish
in the Property & Southern Wetland EA from chromium would have been determined to be negligible.
Similarly, if a 50% bioavailability was applied to the diet of American robin and bobwhite quail for only
the incidental soil ingestion, the results of the model would not have changed.  However, if a similar
factor had been applied to the food ingested (the food dose reduced by 50%), the exposure to
chromium in the Property & Southern Wetland EA would have been determined to be negligible.
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Soils in both the Property & Southern Wetland EA and the Bliss Brook EA were collected in both
wetland and upland habitats and these data were pooled to calculate the EPCs for soils.  If these data
are separated to represent wetland soil exposures and upland soil exposures, the EPCs for chromium
in the upland are much lower.  The CTE EPC for chromium in upland soils in the Property & Southern
Wetland EA was 787 mg/kg as compared to 6,034 mg/kg in wetland soils.  For Bliss Brook, the CTE
EPC for chromium in upland soils was 179 mg/kg as compared to 789 mg/kg in wetland soils.  Using
the upland soils EPCs, HQs for all wildlife receptors are less than 1, showing negligible risk outside of
the wetland boundaries.

In general, laboratory toxicity testing is a valuable tool for evaluating site-specific toxicity to potential
receptors.  One uncertainly in utilizing laboratory toxicity tests is that only a limited number (one or
two) of species are exposed to the test media, and the results of the tests are extrapolated to
represent all receptors represented by that endpoint.  For example, earthworms are selected to
represent the effects of exposure of all soil invertebrates.  Since the organisms selected typically have
a high sensitivity to potential contamination, this uncertainty generally represents a conservative
assumption.

Due to issues with laboratory procedures and the cultures received from the supplier, the first sets of
E. fetida tests did not meet test acceptability criteria, with low survival in the laboratory controls.  Since
the tests had to be re-run several times to meet the test acceptability criterion for earthworm survival,
the majority of the samples were out of hold time (i.e., older than 8 weeks) when the assay was
successfully conducted.  However, the contaminants of concern for this project are metals, which are
stable in soil samples for long periods of time.  Consequently this represents an uncertainty, but it was
the opinion of the lab director that this deviation had no adverse impact on the outcome of the assay.

Specific uncertainty related to the laboratory toxicity testing for the present study include the need to
re-sample at two locations for the E. fetida soil toxicity tests.  The original samples from locations SO-
4-501 and SO-4-507 were depleted during the re-testing process and were re-sampled in May 2017 to
provide material for the E. fetida re-tests. These samples were also analyzed for total metals and
chromium (VI) analyses were performed on the re-sampled soils.  TOC and AVS/SEM analyses were
not performed these samples. The re-sampling did not appear to have a major impact the test results
or the conclusions for the survival tests.

A major uncertainty in the terrestrial wildlife models for insectivores was the use of 100% earthworm
tissue from the site as an estimate for dietary exposure for short-tailed shrew and American robin
receptors.  The selected receptors are appropriate as surrogates for insectivores foraging in wetland
habitats, however, the exposures to these receptors was over-estimated by the models, to represent a
worst-case scenario.  Ecological risk assessments typically address aquatic and terrestrial endpoints
separately, as was done in this document.  However, for this specific site, the focus of the terrestrial
component was soils immediately adjacent to open water areas either bordering streams (Bliss Brook
EA) or surrounding aquatic habitats in the Property & Southern Wetland EA.  It is a typical issue in
ecological risk assessments that this habitat area is difficult to characterize since it represents the
border between upland and wetland.  It is not appropriate to evaluate the bordering wetlands as
aquatic habitat since that implies a habitat with continuous inundation and possible exposure to
aquatic organisms such as invertebrates and fish.  However, since wetland soils are saturated or
sometimes inundated for part of the growing season, the density of soil invertebrates is likely to be
low, but the presence of invertebrates in these intermittently wet soils is possible.  In addition it is
unlikely that any avian receptor will consume all of its diet from the wetland soils and immediately
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adjacent upland soils, which was the assumption of the modeling.  Since these wetland habitats have
appeared to receive deposition from periodic flooding, there are areas of some very high metals
concentrations in soils surrounding the open water wetlands and the banks of the brook.  It was
conservative to focus on these soil areas as the dominant exposure area for species such as the
short-tailed shrew and American robin.  It is accurate to identify these and similar species as
potentially foraging in these wetland soils, but the calculation of exposure of 100% of the diet of each
species coming from these habitats is a worst-case exposure scenario.  If the proportion of the diet
obtained from the exposure area was reduced by 50%, then the calculated risk to birds in the Property
& Southern Wetland EA would be negligible (HQ ≤ 1).
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9.0   Summary and Conclusions

9.1 BERA Summary
A BERA was performed to evaluate the risk to aquatic receptors (e.g., invertebrates, fish, amphibians)
living in the affected waterways, and invertebrates, plants, and wildlife exposed to site-related
contamination in the soils.  The facility at 78 North Avenue was a chrome and copper plating operation
where a number of chemicals were used in the operations process.  Chemicals originally identified as
potentially site-related contaminants released to the environment included metals (primarily total
chromium, hexavalent chromium, and lead), chlorinated VOCs, and PAHs.

The BERA evaluated the ecological receptors in aquatic and terrestrial habitats in the following
exposure areas:

· Property & Southern Wetland;

· Bliss Brook; and

· Mechanics Pond (including a short segment of Bungay River).

The receptors included:

· Aquatic Receptors

- Water column invertebrates

- Fish

- Amphibians

- Benthic invertebrates

· Semi-Aquatic Receptors

- Piscivorous birds

· Terrestrial receptors (upland and wetland)

- Soil Invertebrates

- Plants

- Herbivorous birds and mammals

- Insectivorous birds and mammals

Data to support the analyses in the BERA were collected in RI Phases 1, 2, 3, and 4, from 2014 to
2017.  In addition, selected historical data were added to the data set for soil and sediment.  In
support of the BERA, RI Phase 3 and 4 data included additional surface water, sediment, and soil
sample collection, surface water, sediment and soil toxicity testing, earthworm bioaccumulation
testing, SEM, AVS, and TOC analyses on sediment and soil samples, and porewater collection and
analysis.
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9.2 General Conclusions of the BERA
The potential for ecological risk to aquatic invertebrate (zooplankton), amphibian and fish populations
exposed to surface water in each EA was assessed using two measurement endpoints.  The
preponderance of the evidence indicated potential for severe ecological impairment to the aquatic
invertebrates as well as potentially severe effects on amphibians and fish community in Bliss Brook
due to exposure to chromium (VI) and potentially chronic effects of chromium (III).  The evaluation of
endpoints for surface water indicated no significant risk to aquatic invertebrates, amphibians, or fish
due to exposure to surface water in the Property & Southern Wetland and Mechanics Pond EAs.  The
reliability of this conclusion is high because it is based on multiple lines of evidence, including
laboratory toxicity testing.

The potential for ecological risk to the benthic community exposed to site-related contamination was
assessed in all of the aquatic habitats using four measurement endpoints.  The data from the
measurement endpoints for benthic invertebrates indicate a low risk to benthic invertebrate
communities based on toxicity testing, and no association of this risk related to elevated chromium
concentrations in most of the sediments in Bliss Brook and Property & Southern Wetland EAs.  SEM,
AVS, and TOC and porewater data indicated that any observed sediment toxicity measured is unlikely
associated with divalent metals or chromium concentrations in sediments.  In Mechanics Pond, one
sediment sample collected in the deeper water at the southern end of the pond (SD-312) showed the
highest toxicity to sediment invertebrates.  The cause of toxicity in this sample is uncertain, but may
be related to PAHs or pesticides in the sediment.  In all other sediment locations, toxicity was low,
even at high total chromium levels.

Based on the measurement endpoints evaluated for benthic invertebrates, the toxicity observed in
bulk sediments is likely to be related to organics and not to metals in the sediment.  Observations of
low toxicity of sediment samples to invertebrates in areas of high porewater and surface water
chromium concentrations are consistent with expected sediment chromium chemistry.  Bulk sediment
total chromium concentrations of over 1,000 mg/kg (and possibly higher) were not associated with
negative effects on benthic invertebrate communities in sediments with measurable AVS and/or
moderately high TOC.  These data are consistent with other studies that confirmed a lack of
correlation between total chromium and sediment toxicity (Berry, et al., 2004; Rifkin, et al., 2004).
This assessment endpoint indicates a moderately high confidence that there is no significant
ecological impact on benthic invertebrates in any areas except possibly the deeper water of
Mechanics Pond.

The potential for ecological risk to piscivorous birds feeding in the three EA waterways was assessed
using one endpoint.  A food chain model was used to estimate the COPC concentrations in fish tissue
and to calculate daily doses to great blue heron for comparison to avian TRVs.

This measurement endpoint did not identify the potential for ecological risk to piscivorous birds feeding
over the Bliss Brook corridor.  The uncertainty associated with this conclusion is high; the models
generally over-estimate risk since they are based on estimated fish residue values and using
simplistic and conservative food chain modeling assumptions.  The heron model results indicated
possible risk to piscivorous birds feeding in the Property & Southern Wetland EA, above risk levels at
reference locations.  The risk to piscivorous birds is related to elevated concentrations of chromium in
sediments of the Southern Wetland.  However, the uncertainty associated with this conclusion is high;
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the models generally over-estimate risk.  If a less conservative value for bioavailability of chromium in
the diet of the heron (50% vs 100%) is used, the risk to heron is calculated to be negligible.

The heron model results also indicated possible risk to piscivorous birds feeding in the Mechanics
Pond EA, above risk levels at reference locations.  The risk to piscivorous birds is related to elevated
concentrations of mercury, and not to either chromium or silver.  Although risk to piscivorous birds was
identified for exposure to mercury, the uncertainty associated with this conclusion is high because it is
based on estimated fish residue values and using simplistic and conservative food chain modeling
assumptions.  In addition, mercury has not been identified as a site-related contaminant and was not
identified as posing a risk to any other receptor.

Bulk surface soil chemistry screening was supplemented with additional measurements to assist in
further evaluating effects on soil invertebrates and plants.

Risk from the direct exposure of plants and invertebrates to site soils was initially identified in Bliss
Brook for chromium, selenium, and silver based on comparison to soil benchmark values.  The
magnitude of the RR HQs for selenium and silver were low; the RR HQs for chromium were high for
both plants and invertebrates.  Risk to plants and invertebrates exposed directly to soil in the Property
& Southern Wetland EA were identified primarily to antimony, chromium and silver, with high RR HQ
values calculated for chromium.  Further evaluation of effects on invertebrates and plants was
conducted using site-specific toxicity testing, exposing soil invertebrates (earthworms) and plants
(ryegrass) to site soil.  Direct soil toxicity testing showed no significant toxicity to invertebrates
(earthworms) and no reduction in survival or emergence of plants as compared to laboratory controls.
The endpoints for shoot length and shoot biomass indicated a possible reduction in growth on site
soils as compared to laboratory controls, however, these reductions do not correspond to measured
soil concentrations of chromium or other COPCs.

The potential for ecological risk to insectivorous birds and mammals feeding in Property & Southern
Wetland and Bliss Brook EAs was assessed using one endpoint.  Food chain models were used to
estimate the exposure of receptors to COPC concentrations in site soil and measured concentrations
in invertebrate tissue exposed to site soil in bioaccumulation studies.  These soil and tissue
concentrations were used to calculate daily doses to American robin and short-tailed shrew for
comparison to wildlife TRVs.  Risks to wildlife receptors are not expected based on the evaluation of
the average EPCs and the LOAELs in the food chain model in Bliss Brook.  Low risk (RR HQ =2) was
identified to American robin for exposures to chromium in soil in the Property & Southern Wetland EA.
If models are refined to assume only 50% of the diet of the insectivorous birds is on wetland soils
within the Property & Southern Wetland soils, the risk to avian receptors is negligible.  Low risk was
also identified to short-tailed shrew for exposures to aluminum in soil in both Bliss Brook and the
Property & Southern Wetland EA.  However, these risks are not considered significant and are an
artifact of the modeling of reference exposures, as discussed in Section 8.1.

The potential for ecological risk to herbivorous birds and mammals feeding in the Property & Southern
Wetland and Bliss Brook EAs was assessed using one endpoint.  Food chain models were used to
estimate the COPC concentrations in plant tissue, to calculate daily doses to meadow vole and
bobwhite quail for comparison to wildlife TRVs.  Risks to wildlife receptors above that at reference
locations are not expected based on the evaluation of the average EPCs and the LOAELs in the food
chain model in Bliss Brook.  Low risk was identified to bobwhite quail due to exposures to soil
chromium in the Property & Southern Wetland EA.  As discussed in Section 8.0, the risk to herbivores
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(CTE RR HQ of 2) represents a very conservative estimate of risk with a moderately high uncertainty.
If models are refined to assume 50% of the diet of the insectivorous bird is on wetland soils within the
Property & Southern Wetland soils, the risk to avian receptors is negligible.

The BERA concludes with high confidence there is severe risk to aquatic receptors in Bliss Brook
mainly from the exposure to chromium (VI) in surface water, representing a significant ecological risk.
In the Property & Southern Wetland EA, wildlife models indicated potential low risk to herbivorous and
insectivorous birds from chromium exposure foraging in wetland and upland soils.  Refinement of the
modeling assumptions results in the conclusion of negligible risk to receptors obtaining less than 50%
of their daily food intake from the wetland soils in site areas within the Property & Southern Wetland.
These risks are not likely to represent a significant ecological risk to wildlife populations.
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TABLE 1
SLERA COPC SUMMARY

WALTON & LONSBURY SUPERFUND SITE

Sediment Surface Water Soil
Property & Property & Property &

Chemical Southern Bliss Mechanics Southern Bliss Mechanics Southern Bliss
Wetland Brook Pond Wetland Brook Pond Wetland Brook

Volatile Organics
1,1,1-Trichloroethane X
1,1-Dichloroethane X
1,1-Dichloroethene X
2-Butanone X
Acetone X X X
Bromodichloromethane1 -
Carbon disulfide X X X
Chloroform X
Dibromochloromethane X1
Dichlorodifluoromethane X1
Methyl acetate X1 X1 X1 - X1 X1
Methyl tert-butyl ether X1
Toluene X
Trichloroethene X

Semivolatile Organics
2-Methylnaphthalene X X
4-Chloroaniline X
Acenaphthene X X X
Acenaphthylene X X X
Anthracene X X X
Benzaldehyde X1 X1
Benzo(a)anthracene X X X X X
Benzo(a)pyrene X X X X X
Benzo(b)fluoranthene X X X X X
Benzo(g,h,i)perylene X X X X X
Benzo(k)fluoranthene X X X X X
Bis(2-ethylhexyl)phthalate X X X
Butylbenzylphthalate X
Caprolactam X1 X1 X1 X1 X1
Carbazole X1 X1 X1
Chrysene X X X X X
Dibenz(a,h)anthracene X X X
Dimethylphthalate X1
Fluoranthene X X X
Fluorene X X
Indeno(1,2,3-cd)pyrene X X X X X
Phenanthrene X X X
Pyrene X X X X X

Pesticides
4,4'-DDD X X X
4,4'-DDE X X X X
4,4'-DDT X X X X
Dieldrin X
Endrin aldehyde X
gamma-Chlordane X
Heptachlor epoxide X X
Methoxychlor X X X

PCBs
Aroclor-1260 X X

Page 1 of 2 Table 1 - Overall SLERA COPC Summary Table-042716 [Summary]
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TABLE 1
SLERA COPC SUMMARY

WALTON & LONSBURY SUPERFUND SITE

Sediment Surface Water Soil
Property & Property & Property &

Chemical Southern Bliss Mechanics Southern Bliss Mechanics Southern Bliss
Wetland Brook Pond Wetland Brook Pond Wetland Brook

Inorganics
Aluminum X2 X2 X X X X
Antimony X X X
Arsenic X X
Barium X X X X X X
Beryllium X1 X1 X1
Cadmium X X X X X
Chromium X X X X X X X
Chromium, Hexavalent X1 X1 X1 X
Cobalt X X
Copper X X X X X X
Cyanide X X X X X
Iron X X X X X
Lead X X X X X X X
Manganese X X X X X X X X
Mercury X X X X X
Nickel X X X
Selenium X X X
Silver X X X X X X
Thallium X1 X1
Vanadium X X
Zinc X X X X X

Notes:
(1)  Bromodichloromethane and methyl acetate were selected as COPCs in surface water in the SLERA in Mechanics Pond due to
 the lack of an ESV; however, in the BERA data set, both were eliminated based on a detection frequency < 5%

X - Selected as a COPC in the SLERA based on HQ > 1
X1 - Selected as a COPC due to a lack of an ESV
X2 - Selected as a COPC in surface water, and resulting in an HQ > 1 in the great blue heron model

COPC - Chemical of potential concern
ESV - Ecological Screening Value

Page 2 of 2 Table 1 - Overall SLERA COPC Summary Table-042716 [Summary]



TABLE 2.  BERA RECEPTORS AND ENDPOINTS

WALTON & LONSBURY SUPERFUND SITE

Exposure Receptors Assessment Endpoint Number Measurement
Media Endpoints

PROPERTY & SOUTHERN WETLAND
Surface water Aquatic invertebrates Survival and growth of aquatic

invertebrate communities
1A - Comparison of dissolved surface water COPC

concentrations to acute and chronic benchmarks

Survival and growth of  local
populations of zooplankton

1B -  Compare toxicity of surface water samples
collected from the Southern Wetland and reference
locations using the water flea (Ceriodaphnia
dubia ) laboratory bioassays

Amphibians Reproduction of amphbian
populations

2A - Comparison of surface water COPC
concentrations to acute and chronic benchmarks

 Fish Survival and growth of  local
populations of fish

3A - Comparison of surface water COPC
concentrations to acute and chronic benchmarks

Sediment Benthic Invertebrates Survival and growth of benthic
invertebrate communities

4A -  Comparison of sediment COPC concentrations
to no effect and effect  benchmarks

Survival and growth of benthic
invertebrate communities

4B - Comparison of porewater COPC concentrations
to acute and chronic surface water benchmarks

Survival and growth of benthic
invertebrate communities

4C -  Estimate the bioavailbility of divalent metals in
sediment by evaluating AVS, SEM and TOC

Survival and growth of benthic
invertebrate communities

4D -  Compare toxicity of sediment samples collected
at the site to samples collected from reference
locations using Hyalella azteca  and Chironomus
dilutus laboratory bioassays

Wetland/Upland Soil,
biota

Soil Invertebrates Survival and growth of soil
invertebrate communities

5A -  Comparison of Soil COPC concentrations to no
effect benchmarks

Survival and growth of soil
invertebrate communities

5B -  Estimate the bioavailbility of divalent metals in
sediment by evaluating AVS, SEM and TOC

Survival of soil invertebrate
communities

5C -  Evaluate potential toxicity of soil samples
collected at the site at locations with a range of
chromium concentrations using Eisenia fetida
laboratory bioassays.

Wetland/Upland Plants Survival and growth of upland and
wetland plant communities

6A -  Comparison of Soil COPC concentrations to no
effect benchmarks

Survival, germination and growth of
upland and wetland plant

communities

6B -  Evaluate potential toxicity of soil samples
collected at the site at locations with a range of
chromium concentrations using Lolium perenne
(perennial rye grass) laboratory exposure assays.

Page 1 of 5 Table 2 - Revised Receptors  and Endpoints-01092017 [BERA Endpoints]



TABLE 2.  BERA RECEPTORS AND ENDPOINTS

WALTON & LONSBURY SUPERFUND SITE

Exposure Receptors Assessment Endpoint Number Measurement
Media Endpoints

Herbivorous birds Sustainability (survival, growth,
reproduction) of local populations of

birds

7A -  Quantify the average and maximum daily
exposures to COPCs in bobwhite quail via the
consumption of plants; compare these modeled
exposures to published values which are indicative
of potential impairment

Insectivorous birds Sustainability (survival, growth,
reproduction) of local populations of

birds

8A -  Quantify the average and maximum daily
exposures to COPCs in American robin via the
consumption of earthworms; compare these
modeled exposures to published values which are
indicative of potential impairment

Herbivorous mammals Sustainability (survival, growth,
reproduction) of local populations of

mammals

9A -  Quantify the average and maximum daily
exposures to COPCs in meadow vole via the
consumption of plants; compare these modeled
exposures to published values which are indicative
of potential impairment

Insectivorous mammals Sustainability (survival, growth,
reproduction) of local populations of

mammals

10A -  Quantify the average and maximum daily
exposures to COPCs in short-tailed shrew via the
consumption of earthworms; compare these
modeled exposures to published values which are
indicative of potential impairment

Surface water,
sediment, biota

Piscivorous birds Sustainability (survival, growth,
reproduction) of local populations of

piscivorous  birds

11A -  Quantify the average and maximum daily
exposures to COPCs in the great blue heron via
the consumption of animal prey (100% fish);
compare these modeled exposures to published
values which are indicative of potential impairment

BLISS BROOK
Surface water Aquatic invertebrates Survival and growth of aquatic

invertebrate communities
1A - Comparison of dissolved surface water COPC

concentrations to acute and chronic benchmarks

Survival and growth of  local
populations of zooplankton

1B -  Compare toxicity of surface water samples
collected from Bliss Brook and reference locations
using the water flea (Ceriodaphnia dubia )
laboratory bioassays

Amphibians Reproduction of amphbian
populations

2A - Comparison of surface water COPC
concentrations to acute and chronic benchmarks

 Fish Survival and growth of  local
populations of fish

3A - Comparison of surface water COPC
concentrations to acute and chronic benchmarks

Page 2 of 5 Table 2 - Revised Receptors  and Endpoints-01092017 [BERA Endpoints]



TABLE 2.  BERA RECEPTORS AND ENDPOINTS

WALTON & LONSBURY SUPERFUND SITE

Exposure Receptors Assessment Endpoint Number Measurement
Media Endpoints

Sediment Benthic Invertebrates Survival and growth of benthic
invertebrate communities

4A -  Comparison of sediment COPC concentrations
to no effect and effect  benchmarks

Survival and growth of benthic
invertebrate communities

4B - Comparison of porewater COPC concentrations
to acute and chronic surface water benchmarks

Survival and growth of benthic
invertebrate communities

4C -  Estimate the bioavailbility of divalent metals in
sediment by evaluating AVS, SEM and TOC

Survival and growth of benthic
invertebrate communities

4D -  Compare toxicity of sediment samples collected
at the site to samples collected from reference
locations using Hyalella azteca  and Chironomus
tentans laboratory bioassays

Wetland/Upland Soil,
biota

Soil Invertebrates Survival and growth of soil
invertebrate communities

5A -  Comparison of Soil COPC concentrations to no
effect benchmarks

Survival and growth of soil
invertebrate communities

5B -  Estimate the bioavailbility of divalent metals in
sediment by evaluating AVS, SEM and TOC

Survival of soil invertebrate
communities

5C -  Evaluate potential toxicity of soil samples
collected at the site at locations with a range of
chromium concentrations using Eisenia fetida
laboratory bioassays.

Wetland/Upland Plants Survival and growth of upland and
wetland plant communities

6A -  Comparison of Soil COPC concentrations to no
effect benchmarks

Survival, germination and growth of
upland and wetland plant

communities

6B -  Evaluate potential toxicity of soil samples
collected at the site at locations with a range of
chromium concentrations using Lolium perenne
(perennial rye grass) laboratory exposure assays.

Herbivorous birds Sustainability (survival, growth,
reproduction) of local populations of

birds

7A -  Quantify the average and maximum daily
exposures to COPCs in bobwhite quail via the
consumption of plants; compare these modeled
exposures to published values which are indicative
of potential impairment

Insectivorous birds Sustainability (survival, growth,
reproduction) of local populations of

birds

8A -  Quantify the average and maximum daily
exposures to COPCs in American robin via the
consumption of earthworms; compare these
modeled exposures to published values which are
indicative of potential impairment

Herbivorous mammals Sustainability (survival, growth,
reproduction) of local populations of

mammals

9A -  Quantify the average and maximum daily
exposures to COPCs in meadow vole via the
consumption of plants; compare these modeled
exposures to published values which are indicative
of potential impairment

Page 3 of 5 Table 2 - Revised Receptors  and Endpoints-01092017 [BERA Endpoints]



TABLE 2.  BERA RECEPTORS AND ENDPOINTS

WALTON & LONSBURY SUPERFUND SITE

Exposure Receptors Assessment Endpoint Number Measurement
Media Endpoints

Insectivorous mammals Sustainability (survival, growth,
reproduction) of local populations of

mammals

10A -  Quantify the average and maximum daily
exposures to COPCs in short-tailed shrew via the
consumption of earthworms; compare these
modeled exposures to published values which are
indicative of potential impairment

Surface water,
sediment, biota

Piscivorous birds Sustainability (survival, growth,
reproduction) of local populations of

piscivorous  birds

11A -  Quantify the average and maximum daily
exposures to COPCs in the great blue heron via
the consumption of animal prey (100% fish);
compare these modeled exposures to published
values which are indicative of potential impairment

MECHANICS POND
Surface water Aquatic invertebrates Survival and growth of aquatic

invertebrate communities
1A - Comparison of dissolved surface water COPC

concentrations to acute and chronic benchmarks

Survival and growth of  local
populations of zooplankton

1B -  Compare toxicity of surface water samples
collected from Mechanics Pond and reference
locations using the water flea (Ceriodaphnia
dubia ) laboratory bioassays

Amphibians Reproduction of amphbian
populations

2A - Comparison of surface water COPC
concentrations to acute and chronic benchmarks

 Fish Survival and growth of  local
populations of fish

3A - Comparison of surface water COPC
concentrations to acute and chronic benchmarks
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TABLE 2.  BERA RECEPTORS AND ENDPOINTS

WALTON & LONSBURY SUPERFUND SITE

Exposure Receptors Assessment Endpoint Number Measurement
Media Endpoints

Sediment Benthic Invertebrates Survival and growth of benthic
invertebrate communities

4A -  Comparison of sediment COPC concentrations
to no effect and effect  benchmarks

Survival and growth of benthic
invertebrate communities

4B - Comparison of porewater COPC concentrations
to acute and chronic surface water benchmarks

Survival and growth of benthic
invertebrate communities

4C -  Estimate the bioavailbility of divalent metals in
sediment by evaluating AVS, SEM and TOC

Survival and growth of benthic
invertebrate communities

4D -  Compare toxicity of sediment samples collected
at the site to samples collected from reference
locations using Hyalella azteca  and Chironomus
tentans laboratory bioassays

Surface water,
sediment, biota

Piscivorous birds Sustainability (survival, growth,
reproduction) of local populations of

piscivorous  birds

11A -  Quantify the average and maximum daily
exposures to COPCs in the great blue heron via
the consumption of animal prey (100% fish);
compare these modeled exposures to published
values which are indicative of potential impairment

Notes:

  COPC - Chemical of Potential Concern
  EA - Exposure Area
  AVS - Acid Volatile Sulfides
  SEM - Simultaneously Extracted Metals
  TOC - Total Organic Carbon
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TABLE 3A. SEDIMENT AND SURFACE WATER SAMPLE SUMMARY – PHASE 3
WALTON & LONSBURY SUPERFUND SITE

 
Area  Location Phase 3 

Location 
ID 

Analyses Rationale 

SEDIMENT 

Southern  Wetland SD-205 SD-3-205 Sediment chemistry1, toxicity 
testing, porewater 

Highest Ph. 1&2 chromium.  Other elevated metals.  
Near outlet from Southern Wetland. Detected 
pesticides, VOCs and SVOCs.   

Southern Wetland  
Between 
SD-203 and 
P78 SB-125  

SD-3-203 Sediment chemistry, toxicity testing, 
porewater 

High sediment chromium.  Sample as far out into 
wetland toward P78 SB-125 as possible.  Samples 
toward location P78 SB-125, were 10x higher 
chromium.   Low pesticides, low SVOCs, high TOC.  

Southern Wetland SD-301 SD-3-301 Sediment chemistry, toxicity testing, 
porewater 

Elevated chromium, lower copper.  Low TOC, low 
SVOC, low pesticides.  

Bliss Brook  SD-208 SD-3-208 Sediment chemistry, toxicity testing, 
porewater 

Elevated chromium, low concentrations of other 
COPCs and moderately high TOC (9.4%).  

Bliss Brook  SD-210 SD-3-210 Sediment chemistry, toxicity testing, 
porewater 

Lowest Chromium in the upper brook, moderate TOC 
(5%).   Co-locate with SW 

Bliss Brook SD-211 SD-3-211 Sediment chemistry, toxicity testing, 
porewater 

Elevated Cr (VI), higher VOCs and low TOC.  

Bliss Brook SD-212 SD-3-212 Sediment chemistry, toxicity testing, 
porewater 

High chromium, high TOC. Co-locate with SW 

Bliss Brook SD-214 SD-3-214 Sediment chemistry, toxicity testing, 
porewater 

Highest sediment Cr in Brook.  High TOC. 

 

Bliss Brook  SD-218 SD-3-218 Sediment chemistry, toxicity testing, 
porewater 

Co-locate with SW, represent lower segment of the 
brook and low TOC.   

Mechanics Pond 
/Bungay River SD-224 SD-3-224 Sediment chemistry, toxicity testing, 

porewater 
Shallow Open water (OW).  Cr = 732 mg/kg.  
(alternate is SD-223, Cr=345 mg/kg).  

Mechanics Pond 
/Bungay River SD-226 SD-3-226 Sediment chemistry, toxicity testing, 

porewater 

Edge of Palustrine Emergent Wetland (PEM).  High 
chromium (4870 mg/kg).  PEM, sediment may be too 
cohesive. (Alternate is SD-310, Cr =628 mg/kg).    

Mechanics Pond 
/Bungay River SD-312  SD-3-312 Sediment chemistry, toxicity testing, 

porewater 
Highest sediment chromium. Deepest depth of 
water, high TOC.  Sample described as "gelatinous."   

Reference  for Bliss 
Brook Stream 
Channel Sediment 

SD-207  SD-3-207 Sediment chemistry, toxicity testing, 
porewater 

Stream channel sample, moderate TOC, low COPCs.  
Alternate is SD-232 to co-locate with SW reference  
but SD-232 has high SVOCs    

Reference for 
Mechanics 
Pond/Bungay River 
Sediment  

SD-220  SD-3-220 Sediment chemistry, toxicity testing, 
porewater 

River sample to represent Mechanics Pond sediment 
reference.  Located immediately upstream of 
Mechanics Pond.   Both have some SVOCs and 
pesticides.  TOC = 15% and 21%.   

Reference for 
Southern Wetland 
Sediment 

SD-240 SD-3-240 Sediment chemistry, toxicity testing, 
porewater 

Site in cattails, 10" water. Represents emergent 
wetland habitat for Southern Wetland.  Low SVOCs.  
TOC = 20% 

 

 

 

 

 

 

                                                             
1 Sediment chemistry = VOCs, SVOCs, Metals, Cyanide, Cr (VI), TOC, and AVS/SEM 
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Area  Location Phase 3 
Location 

ID 

Analyses Rationale 

 

SURFACE WATER 

 

Southern Wetland  SD-201 SD-3-201 Surface water chemistry2, toxicity 
testing 

Maximum chromium in Ph. 1/2. Maximum Pb in Ph. 
1/2 

Southern Wetland   SD-205  SD-3-205 Surface water chemistry, toxicity 
testing 

High manganese and low chromium.  Co-located with 
sediment sample.  

Bliss Brook  SD-212 SD-3-212 Surface water chemistry, toxicity 
testing 

Highest Cr(VI) 

Bliss Brook    SD-210 SD-3-210 Surface water chemistry, toxicity 
testing 

High Cr and Cr(VI)  

Bliss Brook    SD-218 SD-3-218 Surface water chemistry, toxicity 
testing 

Downstream, Cr and Mn elevated seasonally 

Mechanics Pond 
/Bungay River  SD-305 SD-3-305 Surface water chemistry, toxicity 

testing 
Location of maximum Al, Fe, and Pb, high Mn, low Cr.  
Ph. 2 sampled by AECOM  

Mechanics Pond 
/Bungay River  SD-312 SD-312 Surface water chemistry, toxicity 

testing 
Downstream in Mechanics Pond, elevated metals, 
non-detected levels of Cr.  Paired with Sediment 

Reference for Bliss 
Brook 

SD-207 SD-3-207 Surface water chemistry, toxicity 
testing 

Immediately upstream Ref SD-207 has high Mn.  
Alternate is SD-232 (or SD-231).  All have no VOCs, 
elevated Mn; represents SW upstream in Bliss Brook.   

Reference for 
Mechanics 
Pond/Bungay River 

SD-220 SD-3-220 Surface water chemistry, toxicity 
testing Limited VOCs, lower Mn and Fe; represents SW 

upstream in Bungay River.   

Reference for 
Southern Wetland 

SD-240  SD-3-240 Surface water chemistry, toxicity 
testing 

Site in cattails, 10" water.  Represents emergent 
wetland habitat for Southern Wetland.  

Total Locations for Phase 3 (sum of all locations above - no field duplicates) 

Sediment 15   

Surface Water 10   

 

                                                             
2 Surface water chemistry = VOCs, total metals and cyanide, total Cr(VI), dissolved metals, dissolved Cr(VI), 1,4-dioxane, alkalinity, and dissolved 
organic carbon.  Hardness to be done by calculation.  



Page 1 of 1

TABLE 3B.  SOIL SAMPLE SUMMARY – PHASE 4
WALTON & LONSBURY SUPERFUND SITE

Phase 4 Location
ID

Historic
Location

Soil Type Former1

Total Chromium  (mg/kg)
Analyses

PROPERTY AND SOUTHERN WETLAND

SO-4-501 and
SO-4-501-RS2

PASI_SB-07 upland
4,000 Soil chemistry

3,  toxicity testing

SO-4-502 PASI_SB-15 upland 2,000 Soil chemistry,  toxicity testing

SO-4-503 near SO-407 upland 121 Soil chemistry,  toxicity testing

SO-4-504 near SO-117 wetland 11,100 Soil chemistry

SO-4-505 P-04-SS-06 upland 253 Soil chemistry

SO-4-506 SD-06A wetland 28,300 Soil chemistry,  toxicity testing

SO-4-507 and
SO-4-507-RS2  NA wetland NA Soil chemistry,  toxicity testing

SO-4-508 east of SB-229 wetland 6,900 Soil chemistry

SO-4-509 SO-111 wetland 422 Soil chemistry

SO-4-510 SO-122 upland 4,370 Soil chemistry,  toxicity testing

BLISS BROOK

SO-4-511 SO-401 wetland 965 Soil chemistry

SO-4-512 P-17-SS-07A upland 857 Soil chemistry

SO-4-513 SO-402 wetland 178 Soil chemistry,  toxicity testing

SO-4-514 P-18-SS-08 upland 1,000 Soil chemistry

SO-4-515 SO-134 upland 59 Soil chemistry

SO-4-516 P-21-SS-03 upland 327 Soil chemistry,  toxicity testing

SO-4-517 SO-136 upland 1,680 Soil chemistry,  toxicity testing

SO-4-518 SO-403 wetland 462 Soil chemistry,  toxicity testing

SO-4-519 SO-138 wetland 4,460 Soil chemistry,  toxicity testing

SO-4-520 SO-135 wetland 2,790 Soil chemistry,  toxicity testing

______________________________________________
1 Former - sample result from Phase 2 or from historic data
2 Location was sampled a second time in May 2017 (sample ID indicated by RS after original name to indicate re-sampling) to collect additional
volume for earthworm soil toxicity tests, due to depletion of the original sample by the toxicity test laboratory.   Total metals and chromium(VI)
analyses were performed on the RS samples.   TOC and AVS/SEM analyses were not performed on the RS samples.
3 Soil chemistry = Total metals, chromium(VI), total organic carbon, and SEM-AVS (simultaneously extracted metals  and acid volatile sulfide)



TABLE 4
EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Dissolved)
Aluminum 8 / 12 2030 SD-204 (Ph 1) 350 1249 95% Adjusted Gamma KM-UCL 1249 350
Barium 11 / 12 144 SD-204 (Ph 1) 75 128 95% KM (Chebyshev) UCL 128 75
Chromium 12 / 12 436 SD-201 (Ph 1) 55 163 95% Adjusted Gamma UCL 163 55
Copper 7 / 12 15 SD-204 (Ph 1) 4.3 6.7 95% KM (t) UCL 6.7 4.3
Iron 12 / 12 96600 SD-204 (Ph 1) 10760 89315 99% Chebyshev (Mean, Sd) UCL 89315 10760
Lead 9 / 12 54 SD-201 (Ph 1) 9.0 17 95% KM (t) UCL 17 9.0
Manganese 12 / 12 1940 SD-205 (Ph 3) 917 1209 95% Student's-t UCL 1209 917
Silver 3 / 12 3.8 SD-201 (Ph 1) 0.99 1.4 95% KM (t) UCL 1.4 0.99

Notes:
1 Analytes with maximum detected concentrations exceeding screening criteria in the SLERA were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit

Page 1 of 1 SW EPCs and HQs and RRs-021318 REV [SW EPCs-Prop+S Wetland]
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TABLE 5
EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Dissolved)
Barium 24 / 24 101 SD-216 (Ph 1) 68 72 95% Student's-t UCL 72 68
Chromium 22 / 24 259 SD-212 (Ph 1) 100 146 95% Adjusted Gamma KM-UCL 146 100
Chromium, Hexavalent 22 / 24 238 SD-212 (Ph 1) 73 115 95% Adjusted Gamma KM-UCL 115 73
Iron 20 / 24 2450 SD-213 (Ph 2) 541 1082 95% KM (Chebyshev) UCL 1082 541
Manganese 24 / 24 1630 SD-209 (Ph 1) 1161 1287 95% Student's-t UCL 1287 1161

Notes:
1 Analytes with maximum detected concentrations exceeding screening criteria in the SLERA were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit

Page 1 of 1 SW EPCs and HQs and RRs-021318 REV [SW EPCs-Bliss]



TABLE 6
EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L) (u g/L) (u g/L)

Volatile Organics
Bromodichloromethane 13 / 22 0.88 SD-221 (Ph 1) 0.32 0.41 95% KM (t) UCL 0.41 0.32
Chloroform 4 / 22 4.1 SD-221 (Ph 1) 0.85 1.3 95% KM (t) UCL 1.3 0.85
Dibromochloromethane 3 / 22 0.23 SD-221 (Ph 1) 0.24 0.22 95% KM (t) UCL 0.22 0.22
Toluene 2 / 22 4.4 SD-305 (Ph 2) 0.44 2.1 97.5% KM (Chebyshev) UCL 2.1 0.44

Inorganics (Dissolved)
Aluminum 2 / 22 134 SD-305 (Ph 2) 17 39 95% KM (t) UCL 39 17
Barium 22 / 22 67 SD-219 (Ph 2) 33 37 95% Student's-t UCL 37 33
Iron 6 / 22 13100 SD-305 (Ph 2) 812 2042 95% KM (BCA) UCL 2042 812
Lead 8 / 22 4.9 SD-305 (Ph 2) 0.40 0.86 95% KM (BCA) UCL 0.86 0.40
Manganese 22 / 22 1150 SD-313 (Ph 2) 233 367 95% Adjusted Gamma UCL 367 233

Notes:
1 Analytes with maximum detected concentrations exceeding screening criteria in the SLERA were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 7
EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L) (u g/L) (u g/L)

Volatile Organics

Bromodichloromethane 2 / 16 0.10
SD-229 (Ph 1)/
SD-239 (Ph 1) 0.23 NA NA 0.10 0.10

Chloroform 0 / 16 0.25 NA 0.25 NA NA 0.25 0.25
Dibromochloromethane 0 / 16 0.25 NA 0.25 NA NA 0.25 0.25
Toluene 2 / 16 19 SD-240 (Ph 3) 1.5 12 97.5% KM (Chebyshev) UCL 12 1.5

Inorganics (Dissolved)
Aluminum 3 / 16 196 SD-240 (Ph 3) 25 56 95% KM (t) UCL 56 25
Barium 16 / 16 80 SD-239 (Ph 1) 55 64 95% Student's-t UCL 64 55

Chromium 8 / 16 1.1 SD-240 (Ph 2) 0.64 0.50 95% KM (t) UCL 0.50 0.50
Chromium, Hexavalent 0 / 16 0.25 NA 0.21 NA NA 0.25 0.21
Copper 3 / 16 1.9 SD-240 (Ph 3) 0.99 1.8 95% KM (t) UCL 1.8 0.99
Iron 11 / 16 3330 SD-240 (Ph 3) 571 953 95% KM (BCA) UCL 953 571
Lead 6 / 16 3.6 SD-240 (Ph 3) 0.42 0.87 95% KM (BCA) UCL 0.87 0.42
Manganese 16 / 16 1910 SD-229 (Ph 1) 826 1255 95% Adjusted Gamma UCL 1255 826
Silver 1 / 16 0.036 SD-240 (Ph 3) 0.47 NA 0.036 0.036

Notes:
1 Analytes with maximum detected concentrations exceeding screening criteria in any of the three site Exposure Areas were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  NA - Not available
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 8
EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organics
2-Butanone 5 / 14 0.49 SD-205 (Ph 1) 0.098 0.14 95% KM (t) UCL 0.14 0.098
Acetone 13 / 15 1.1 SD-205 (Ph 1) 0.22 0.42 95% Adjusted Gamma KM-UCL 0.42 0.22
Carbon disulfide 5 / 14 0.0071 SD-204 (Ph 1) 0.039 0.0037 95% KM (t) UCL 0.0037 0.0037

Semivolatile Organics
2-Methylnaphthalene 2 / 17 0.028 SD-204 (Ph 2) 0.082 0.018 95% KM (t) UCL 0.018 0.018
Acenaphthene 4 / 18 0.094 SD-203 (Ph 3) 0.083 0.050 95% KM (t) UCL 0.050 0.050
Acenaphthylene 7 / 18 0.34 SD-205 (Ph 3) 0.10 0.12 95% KM (t) UCL 0.12 0.10
Anthracene 10 / 18 0.22 SD-203 (Ph 3) 0.10 0.12 95% KM (t) UCL 0.12 0.10
Benzaldehyde 1 / 17 0.84 SD-204 (Ph 2) 0.84 NA NA 0.84 0.84
Benzo(a)anthracene 15 / 18 1.8 SD-203 (Ph 3) 0.44 0.80 95% Adjusted Gamma KM-UCL 0.80 0.44
Benzo(a)pyrene 14 / 18 2.4 SD-203 (Ph 3) 0.57 1.0 95% Adjusted Gamma KM-UCL 1.0 0.57
Benzo(b)fluoranthene 15 / 18 3.3 SD-203 (Ph 3) 0.83 1.5 95% Adjusted Gamma KM-UCL 1.5 0.83
Benzo(g,h,i)perylene 14 / 18 2.6 SD-205 (Ph 3) 0.55 1.1 95% Adjusted Gamma KM-UCL 1.1 0.55
Benzo(k)fluoranthene 15 / 18 2.3 SD-203 (Ph 3) 0.49 0.96 95% Adjusted Gamma KM-UCL 0.96 0.49
Bis(2-ethylhexyl)phthalate 7 / 18 6.3 SD-204 (Ph 2) 1.4 1.5 95% KM (t) UCL 1.5 1.4
Caprolactam 3 / 17 1.6 SD-204 (Ph 2) 1.2 0.46 95% KM (t) UCL 0.46 0.5
Carbazole 2 / 17 0.18 SD-303 (Ph 2) 1.2 0.18 95% KM (t) UCL 0.18 0.18
Chrysene 16 / 18 3.1 SD-203 (Ph 3) 0.70 1.3 95% Adjusted Gamma KM-UCL 1.3 0.70
Dibenz(a,h)anthracene 12 / 18 1.8 SD-205 (Ph 3) 0.23 0.58 95% Adjusted Gamma KM-UCL 0.58 0.23
Fluoranthene 16 / 18 5.9 SD-203 (Ph 3) 1.1 2.2 95% Adjusted Gamma KM-UCL 2.2 1.1
Indeno(1,2,3-cd)pyrene 14 / 18 2.3 SD-203 (Ph 3) 0.56 1.0 95% Adjusted Gamma KM-UCL 1.0 0.56
Phenanthrene 14 / 18 2.0 SD-203 (Ph 3) 0.44 0.64 95% KM (t) UCL 0.64 0.44
Pyrene 15 / 18 4.5 SD-203 (Ph 3) 0.87 1.6 95% Adjusted Gamma KM-UCL 1.6 0.87

Pesticides
4,4'-DDD 4 / 9 3.0 SD-205 (Ph 1) 0.35 1.0 95% KM (t) UCL 1.0 0.35
4,4'-DDE 6 / 9 0.29 SD-205 (Ph 1) 0.046 0.11 95% KM (t) UCL 0.11 0.046
4,4'-DDT 6 / 9 0.34 SD-205 (Ph 1) 0.046 0.21 95% GROS Adjusted Gamma UCL 0.21 0.046
Dieldrin 2 / 9 0.0054 SD-205 (Ph 1) 0.0083 0.012 99% KM (Chebyshev) UCL 0.0054 0.0054
Endrin aldehyde 5 / 9 0.036 SD-205 (Ph 1) 0.0070 0.028 95% GROS Adjusted Gamma UCL 0.028 0.0070
gamma-Chlordane 4 / 9 0.020 SD-205 (Ph 1) 0.0062 0.0080 95% KM (t) UCL 0.0080 0.0062
Heptachlor epoxide 2 / 9 0.0062 SD-205 (Ph 1) 0.0046 0.012 99% KM (Chebyshev) UCL 0.0062 0.0046
Methoxychlor 2 / 9 0.66 SD-204 (Ph 2) 0.088 1.0 99% KM (Chebyshev) UCL 0.66 0.088
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TABLE 8
EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Inorganics
Antimony 13 / 33 100 P-78-SB-16 17 12 95% KM (t) UCL 12 12
Arsenic 21 / 33 68 P-78-SB-16 16 22 97.5% KM (Chebyshev) UCL 22 16
Barium 33 / 33 742 P-78-SB-16 130 179 95% Adjusted Gamma UCL 179 130
Beryllium 14 / 33 2.9 SD-203 (Ph 1) 5.4 0.70 95% Adjusted Gamma KM-UCL 0.70 0.7
Cadmium 16 / 33 3.9 P78 SB-112 6.9 1.4 95% Adjusted Gamma KM-UCL 1.4 1.4
Chromium 35 / 35 56700 P-78-SB-16 9583 17206 95% Adjusted Gamma UCL 17206 9583
Chromium, Hexavalent 12 / 27 132 SD-205 (Ph 3) 11 31 95% Adjusted Gamma KM-UCL 31 11
Cobalt 26 / 33 110 SB-208 26 31 95% Adjusted Gamma KM-UCL 31 26
Copper 33 / 33 1200 P78 SB-118 307 493 95% Adjusted Gamma UCL 493 307
Cyanide 14 / 17 199 P-78-SB-16 14 130 99% KM (Chebyshev) UCL 130 14
Iron 35 / 35 67600 SD-203 (Ph 1) 18921 22849 95% Student's-t UCL 22849 18921
Lead 35 / 35 13200 P-78-SB-16 691 2317 95% Chebyshev (Mean, Sd) UCL 2317 691
Manganese 33 / 33 1100 P78 SB-119 335 425 95% Adjusted Gamma UCL 425 335
Mercury 15 / 18 0.94 SD-303 (Ph 2) 0.20 0.35 95% Adjusted Gamma KM-UCL 0.35 0.20
Nickel 32 / 33 498 SD-205 (Ph 1) 100 323 99% KM (Chebyshev) UCL 323 100
Selenium 14 / 33 2.4 P-78-SB-38 13 1.5 95% KM (t) UCL 1.5 1.5

Silver 32 / 33 1100
P78 SB-107/
P78 SB-119 277 436 95% Adjusted Gamma KM-UCL 436 277

Zinc 33 / 33 630 SB-209 169 238 95% Adjusted Gamma UCL 238 169

Notes:
1 Analytes with maximum detected concentrations exceeding screening criteria in any of the three site Exposure Areas were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  NA - Not available
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 9
EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organics
1,1,1-Trichloroethane 1 / 16 0.21 SD-211 (Ph 1) 0.019 NA NA 0.21 0.019
1,1-Dichloroethane 2 / 17 0.13 SD-211 (Ph 1) 0.013 0.11 99% KM (Chebyshev) UCL 0.11 0.013
1,1-Dichloroethene 1 / 17 0.12 SD-211 (Ph 1) 0.013 NA NA 0.12 0.013
Acetone 6 / 17 0.52 SD-209 (Ph 1) 0.12 0.19 95% KM (t) UCL 0.19 0.12
Carbon disulfide 7 / 17 0.0047 SD-217 (Ph 1) 0.015 0.0032 95% KM (t) UCL 0.0032 0.0032
Methyl acetate 3 / 17 0.29 SD-210 (Ph 3) 0.046 0.093 95% KM (t) UCL 0.093 0.046
Trichloroethene 6 / 16 0.95 SD-211 (Ph 1) 0.064 0.69 99% KM (Chebyshev) UCL 0.69 0.064

Semivolatile Organics
2-Methylnaphthalene 8 / 15 0.058 SD-215 (Ph 2) 0.022 0.024 95% KM (t) UCL 0.024 0.022
Acenaphthene 11 / 15 0.16 SD-215 (Ph 2) 0.051 0.071 95% KM (t) UCL 0.071 0.051
Acenaphthylene 7 / 15 0.21 SD-218 (Ph 3) 0.035 0.085 95% Adjusted Gamma KM-UCL 0.085 0.035
Anthracene 13 / 15 0.80 SD-215 (Ph 2) 0.17 0.34 95% Adjusted Gamma KM-UCL 0.34 0.17
Benzo(a)anthracene 14 / 15 3.3 SD-215 (Ph 2) 0.76 1.4 95% Adjusted Gamma KM-UCL 1.4 0.76
Benzo(a)pyrene 14 / 15 2.8 SD-215 (Ph 2) 0.72 1.6 95% KM (Chebyshev) UCL 1.6 0.72
Benzo(b)fluoranthene 15 / 15 2.8 SD-215 (Ph 2) 0.80 1.5 95% Adjusted Gamma UCL 1.5 0.80
Benzo(g,h,i)perylene 14 / 15 1.8 SD-215 (Ph 2) 0.56 0.98 95% Adjusted Gamma KM-UCL 0.98 0.56
Benzo(k)fluoranthene 14 / 15 2.0 SD-215 (Ph 2) 0.59 1.3 95% KM (Chebyshev) UCL 1.3 0.59
Bis(2-ethylhexyl)phthalate 11 / 15 1.4 SD-214 (Ph 2) 0.90 0.75 95% KM (t) UCL 0.75 0.75
Caprolactam 7 / 15 0.79 SD-208 (Ph 3) 0.66 0.34 95% KM (t) UCL 0.34 0.34
Carbazole 3 / 15 0.36 SD-218 (Ph 2) 0.70 0.27 95% KM (t) UCL 0.27 0.27
Chrysene 14 / 15 3.2 SD-215 (Ph 2) 0.87 2.0 95% KM (Chebyshev) UCL 2.0 0.87
Dibenz(a,h)anthracene 13 / 15 0.95 SD-218 (Ph 3) 0.24 0.35 95% KM (t) UCL 0.35 0.24
Fluoranthene 15 / 15 5.9 SD-218 (Ph 2) 1.8 3.3 95% Adjusted Gamma UCL 3.3 1.8
Fluorene 13 / 15 0.21 SD-217 (Ph 2) 0.076 0.13 95% Adjusted Gamma KM-UCL 0.13 0.076
Indeno(1,2,3-cd)pyrene 14 / 15 1.7 SD-215 (Ph 2) 0.52 0.89 95% Adjusted Gamma KM-UCL 0.89 0.52

Phenanthrene 15 / 15 2.5
SD-218 (Ph 2)/
SD-218 (Ph 3) 0.81 1.5 95% Adjusted Gamma UCL 1.5 0.81

Pyrene 15 / 15 4.4 SD-215 (Ph 2) 1.3 2.3 95% Adjusted Gamma UCL 2.3 1.3

Pesticides
4,4'-DDD 9 / 9 0.023 SD-209 (Ph 1) 0.0089 0.013 95% Student's-t UCL 0.013 0.0089
4,4'-DDE 9 / 9 0.026 SD-209 (Ph 1) 0.0092 0.025 95% Adjusted Gamma UCL 0.025 0.0092
4,4'-DDT 6 / 9 0.0094 SD-209 (Ph 1) 0.0043 0.0060 95% KM (t) UCL 0.0060 0.0043
Methoxychlor 6 / 9 0.13 SD-214 (Ph 2) 0.032 0.20 99% KM (Chebyshev) UCL 0.13 0.032
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TABLE 9
EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Inorganics
Antimony 8 / 17 4.4 SD-210 (Ph 3) 1.1 1.6 95% KM (t) UCL 1.6 1.1
Barium 17 / 17 155 SD-214 (Ph 1) 55 72 95% Student's-t UCL 72 55
Beryllium 4 / 17 1.4 SD-209 (Ph 1) 0.54 0.51 95% KM (t) UCL 0.51 0.51
Cadmium 9 / 17 2.1 SD-214 (Ph 1) 0.53 0.73 95% KM (t) UCL 0.73 0.53
Chromium 17 / 17 7330 SD-214 (Ph 1) 1195 3096 95% Chebyshev (Mean, Sd) UCL 3096 1195
Chromium, Hexavalent 13 / 17 108 SD-211 (Ph 3) 21 46 95% Adjusted Gamma KM-UCL 46 21
Copper 17 / 17 60 SD-214 (Ph 1) 22 34 95% Adjusted Gamma UCL 34 22
Cyanide 8 / 16 0.72 SD-209 (Ph 1) 0.28 0.34 95% KM (t) UCL 0.34 0.28
Iron 17 / 17 22900 SD-214 (Ph 1) 11683 13945 95% Student's-t UCL 13945 11683
Lead 17 / 17 146 SD-209 (Ph 1) 56 84 95% Adjusted Gamma UCL 84 56
Manganese 17 / 17 746 SD-211 (Ph 3) 327 581 95% Chebyshev (Mean, Sd) UCL 581 327
Mercury 10 / 17 0.38 SD-214 (Ph 1) 0.11 0.15 95% KM (t) UCL 0.15 0.11
Selenium 4 / 17 2.5 SD-208 (Ph 1) 1.9 2.3 95% KM (t) UCL 2.3 1.9
Silver 7 / 17 13 SD-218 (Ph 3) 1.4 3.0 95% KM (BCA) UCL 3.0 1.4
Zinc 17 / 17 391 SD-214 (Ph 3) 94 173    95% Chebyshev (MVUE) UCL 173 94

Notes:
1 Analytes with maximum detected concentrations exceeding screening criteria in any of the three site Exposure Areas were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  NA - Not available
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 10
EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organics
2-Butanone 8 / 12 0.36 SD-226 (Ph 3) 0.087 0.15 95% KM (t) UCL 0.15 0.087
Acetone 9 / 12 1.4 SD-226 (Ph 3) 0.28 0.51 95% KM (t) UCL 0.51 0.28
Carbon disulfide 8 / 12 0.041 SD-226 (Ph 3) 0.010 0.053 99% KM (Chebyshev) UCL 0.041 0.010
Methyl acetate 2 / 12 0.0057 SD-224 (Ph 1) 0.029 0.31 99% KM (Chebyshev) UCL 0.0057 0.0057
Methyl tert-butyl ether 1 / 12 0.00026 SD-221 (Ph 1) 0.0079 NA NA 0.00026 0.00026

Semivolatile Organics
2-Methylnaphthalene 6 / 17 0.093 SD-224 (Ph 3) 0.19 0.051 95% KM (t) UCL 0.051 0.051

4-Chloroaniline 3 / 17 2.3
SD-309 (Ph 2)/
SD-224 (Ph 3) 2.8 1.3 95% KM (t) UCL 1.3 1.3

Acenaphthene 9 / 17 0.37 SD-224 (Ph 3) 0.21 0.14 95% Adjusted Gamma KM-UCL 0.14 0.14
Acenaphthylene 7 / 17 0.32 SD-312 (Ph 3) 0.21 0.12 95% KM (t) UCL 0.12 0.12
Anthracene 14 / 17 1.7 SD-223 (Ph 1) 0.37 0.77 95% Adjusted Gamma KM-UCL 0.77 0.37
Benzaldehyde 1 / 17 0.44 SD-309 (Ph 2) 2.5 NA NA 0.44 0.44
Benzo(a)anthracene 16 / 17 5.8 SD-223 (Ph 1) 1.5 2.2 95% KM (t) UCL 2.2 1.5
Benzo(a)pyrene 16 / 17 3.6 SD-223 (Ph 1) 1.4 1.9 95% KM (t) UCL 1.9 1.4
Benzo(b)fluoranthene 16 / 17 5.5 SD-223 (Ph 1) 1.7 2.4 95% KM (t) UCL 2.4 1.7
Benzo(g,h,i)perylene 16 / 17 2.6 SD-226 (Ph 3) 0.97 1.4 95% KM (t) UCL 1.4 0.97
Benzo(k)fluoranthene 16 / 17 2.8 SD-219 (Ph 2) 1.1 1.6 95% KM (t) UCL 1.6 1.1
Bis(2-ethylhexyl)phthalate 8 / 17 4.8 SD-309 (Ph 2) 3.0 2.9 95% KM (t) UCL 2.9 2.9
Caprolactam 8 / 17 1.5 SD-305 (Ph 2) 2.6 0.96 95% KM (t) UCL 0.96 1.0
Carbazole 2 / 17 1.1 SD-223 (Ph 1) 2.2 0.78 95% KM (t) UCL 0.78 0.8
Chrysene 16 / 17 5.0 SD-223 (Ph 1) 1.6 2.3 95% KM (t) UCL 2.3 1.6
Dibenz(a,h)anthracene 12 / 17 1.9 SD-224 (Ph 3) 0.52 0.84 95% Adjusted Gamma KM-UCL 0.84 0.52
Dimethylphthalate 1 / 17 0.46 SD-306 (Ph 2) 2.4 NA NA 0.46 0.46
Fluoranthene 17 / 17 14 SD-223 (Ph 1) 3.5 5.1 95% Student's-t UCL 5.1 3.5
Fluorene 11 / 17 0.45 SD-224 (Ph 3) 0.23 0.15 95% KM (t) UCL 0.15 0.15
Indeno(1,2,3-cd)pyrene 16 / 17 3.2 SD-223 (Ph 1) 1.1 1.5 95% KM (t) UCL 1.5 1.1
Phenanthrene 16 / 17 8.9 SD-223 (Ph 1) 1.8 3.5 95% Adjusted Gamma KM-UCL 3.5 1.8
Pyrene 16 / 17 8.0 SD-223 (Ph 1) 2.4 3.4 95% KM (t) UCL 3.4 2.4

Pesticides
4,4'-DDD 6 / 14 0.41 SD-222 (Ph 1) 0.055 0.099 95% KM (BCA) UCL 0.099 0.055
4,4'-DDE 10 / 14 0.13 SD-222 (Ph 1) 0.029 0.044 95% KM (t) UCL 0.044 0.029
4,4'-DDT 7 / 14 0.097 SD-222 (Ph 1) 0.029 0.043 95% Adjusted Gamma KM-UCL 0.043 0.029
Heptachlor epoxide 2 / 14 0.0048 SD-222 (Ph 1) 0.012 0.0082 97.5% KM (Chebyshev) UCL 0.0048 0.0048
Methoxychlor 6 / 14 0.35 SD-219 (Ph 2) 0.12 0.11 95% KM (t) UCL 0.11 0.11

PCBs
Aroclor-1260 4 / 14 0.26 SD-219 (Ph 2) 0.27 0.17 95% KM (t) UCL 0.17 0.17
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TABLE 10
EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Inorganics
Arsenic 22 / 22 31 SD-313 (Ph 2) 4.8 7.4 95% Adjusted Gamma UCL 7.4 4.8
Barium 22 / 22 409 SD-226 (Ph 1) 127 187 95% Adjusted Gamma UCL 187 127
Beryllium 15 / 22 2.4 SD-226 (Ph 1) 0.69 0.90 95% KM (t) UCL 0.90 0.69
Cadmium 22 / 22 82 SD-312 (Ph 2) 11 21 95% Adjusted Gamma UCL 21 11
Chromium 22 / 22 6540 SD-312 (Ph 2) 931 1813 95% Adjusted Gamma UCL 1813 931
Chromium, Hexavalent 15 / 22 20 SD-312 (Ph 2) 5.5 7.9 95% KM (t) UCL 7.9 5.5
Copper 22 / 22 3150 SD-312 (Ph 2) 596 1119 95% Adjusted Gamma UCL 1119 596
Cyanide 14 / 21 11 SD-312 (Ph 2) 1.3 3.5 95% Adjusted Gamma KM-UCL 3.5 1.3
Iron 22 / 22 302000 SD-313 (Ph 2) 25602 83238 95% Chebyshev (Mean, Sd) UCL 83238 25602
Lead 22 / 22 579 SD-226 (Ph 1) 118 176 95% Adjusted Gamma UCL 176 118
Manganese 22 / 22 2100 SD-313 (Ph 2) 447 627 95% Adjusted Gamma UCL 627 447
Mercury 20 / 22 6.3 SD-312 (Ph 3) 1.8 2.8 95% Adjusted Gamma KM-UCL 2.8 1.8
Nickel 22 / 22 773 SD-312 (Ph 2) 135 335 95% Chebyshev (Mean, Sd) UCL 335 135
Selenium 19 / 22 7.7 SD-309 (Ph 2) 2.1 3.2 95% Adjusted Gamma KM-UCL 3.2 2.1
Silver 21 / 22 178 SD-312 (Ph 2) 36 70 95% Adjusted Gamma KM-UCL 70 36
Thallium 9 / 22 3.3 SD-311 (Ph 2) 0.86 1.1 95% KM (t) UCL 1.1 0.86
Zinc 22 / 22 1530 SD-312 (Ph 2) 294 486 95% Adjusted Gamma UCL 486 294

Notes:
1 Analytes with maximum detected concentrations exceeding screening criteria in any of the three site Exposure Areas were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  NA - Not available
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 11
EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organics
1,1,1-Trichloroethane 0 / 9 0.016 NA 0.0086 NA NA 0.016 0.0086
1,1-Dichloroethane 0 / 10 0.024 NA 0.010 NA NA 0.024 0.010
1,1-Dichloroethene 0 / 10 0.024 NA 0.010 NA NA 0.024 0.010
2-Butanone 7 / 10 0.85 SD-238 (Ph 1) 0.18 0.50 95% Adjusted Gamma KM-UCL 0.50 0.18
Acetone 9 / 11 2.2 SD-238 (Ph 1) 0.53 0.87 95% KM (t) UCL 0.87 0.53
Carbon disulfide 6 / 11 0.058 SD-237 (Ph 1) 0.012 0.030 95% Adjusted Gamma KM-UCL 0.030 0.012
Chloroform 0 / 10 0.024 NA 0.010 NA NA 0.024 0.010
Methyl acetate 1 / 10 0.020 SD-207 (Ph 3) 0.012 NA NA 0.020 0.012
Methyl tert-butyl ether 0 / 10 0.024 NA 0.010 NA NA 0.024 0.010
Trichloroethene 2 / 10 0.0028 SD-236 (Ph 1) 0.0069 0.0033 95% KM (t) UCL 0.0028 0.0028

Semivolatile Organics
2-Methylnaphthalene 4 / 14 0.13 SD-229 (Ph 1) 0.17 0.046 95% KM (t) UCL 0.046 0.05
4-Chloroaniline 0 / 14 15 NA 3.9 NA NA 15 3.9
Acenaphthene 6 / 14 0.25 SD-238 (Ph 1) 0.18 0.098 95% KM (t) UCL 0.098 0.10
Acenaphthylene 5 / 14 0.23 SD-238 (Ph 1) 0.18 0.11 95% KM (t) UCL 0.11 0.11
Anthracene 11 / 15 1.2 SD-236 (Ph 1) 0.23 0.37 95% KM (t) UCL 0.37 0.23
Benzaldehyde 0 / 14 15 NA 3.9 NA NA 15 3.9
Benzo(a)anthracene 15 / 16 7.1 SD-236 (Ph 1) 1.3 2.6 95% Adjusted Gamma KM-UCL 2.6 1.3
Benzo(a)pyrene 15 / 16 5.6 SD-236 (Ph 1) 1.2 1.8 95% KM (t) UCL 1.8 1.2
Benzo(b)fluoranthene 16 / 16 8.7 SD-236 (Ph 1) 1.7 3.4 95% Adjusted Gamma UCL 3.4 1.7
Benzo(g,h,i)perylene 15 / 16 3.9 SD-236 (Ph 1) 0.86 1.3 95% KM (t) UCL 1.3 0.86
Benzo(k)fluoranthene 15 / 16 3.2 SD-236 (Ph 1) 0.78 1.2 95% KM (t) UCL 1.2 0.78
Bis(2-ethylhexyl)phthalate 4 / 14 0.77 SD-220 (Ph 3) 3.9 0.52 95% KM (t) UCL 0.52 0.52
Caprolactam 3 / 14 0.82 SD-220 (Ph 3) 3.9 0.53 95% KM (t) UCL 0.53 0.53
Carbazole 2 / 14 0.36 SD-232 (Ph 2) 4.0 0.37 95% KM (t) UCL 0.36 0.36
Chrysene 16 / 16 6.7 SD-236 (Ph 1) 1.4 2.1 95% Student's-t UCL 2.1 1.4
Dibenz(a,h)anthracene 16 / 16 1.1 SD-220 (Ph 3) 0.26 0.47 95% Adjusted Gamma KM-UCL 0.47 0.26
Dimethylphthalate 0 / 14 15 NA 3.9 NA NA 15 3.9
Fluoranthene 16 / 16 12 SD-236 (Ph 1) 2.7 4.1 95% Student's-t UCL 4.1 2.7
Fluorene 7 / 14 0.23 SD-238 (Ph 1) 0.19 0.11 95% KM (t) UCL 0.11 0.11
Indeno(1,2,3-cd)pyrene 15 / 16 5.1 SD-236 (Ph 1) 1.0 1.6 95% KM (t) UCL 1.6 1.0
Phenanthrene 16 / 16 6.6 SD-236 (Ph 1) 1.2 2.5 95% Adjusted Gamma UCL 2.5 1.2
Pyrene 15 / 16 11 SD-236 (Ph 1) 2.1 3.3 95% KM (t) UCL 3.3 2.1

Pesticides
4,4'-DDD 8 / 12 0.24 SD-236 (Ph 1) 0.066 0.15 95% Adjusted Gamma KM-UCL 0.15 0.066
4,4'-DDE 9 / 12 0.074 SD-236 (Ph 1) 0.026 0.033 95% KM (t) UCL 0.033 0.026
4,4'-DDT 8 / 13 0.072 SD-236 (Ph 1) 0.026 0.033 95% KM (t) UCL 0.033 0.026
alpha-BHC 1 / 11 0.018 SD-220 (Ph 1) 0.012 NA NA 0.018 0.012
beta-BHC 2 / 11 0.063 SD-236 (Ph 1) 0.016 0.099 99% KM (Chebyshev) UCL 0.063 0.016
Dieldrin 0 / 11 0.10 NA 0.028 NA NA 0.10 0.028
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TABLE 11
EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Endrin aldehyde 0 / 11 0.10 NA 0.028 NA NA 0.10 0.028
gamma-Chlordane 2 / 12 0.0066 SD-229 (Ph 1) 0.014 0.0049 95% KM (t) UCL 0.0049 0.0049
Heptachlor epoxide 0 / 11 0.050 NA 0.014 NA NA 0.050 0.014
Methoxychlor 3 / 11 0.013 SD-238 (Ph 1) 0.13 0.013 95% KM (t) UCL 0.013 0.013

PCBs
Aroclor-1260 1 / 11 0.0083 SD-231 (Ph 2) 0.28 NA NA 0.0083 0.0083

Inorganics
Aluminum 18 / 18 8960 SD-229 (Ph 1) 5511 6416 95% Student's-t UCL 6416 5511
Antimony 12 /16 1.2 SD-238 (Ph 1) 0.63 0.67 95% KM (t) UCL 0.67 0.63
Arsenic 16 / 16 11 SD-237 (Ph 1) 3.5 5.2 95% Adjusted Gamma UCL 5.2 3.5
Barium 16 / 16 143 SD-238 (Ph 1) 53 69 95% Student's-t UCL 69 53
Beryllium 9 / 16 1.9 SD-240 (Ph 3) 0.55 0.75 95% KM (t) UCL 0.75 0.55
Cadmium 14 / 16 2.8 SD-239 (Ph 1) 0.95 1.3 95% KM (t) UCL 1.3 0.95
Chromium 18 / 18 43 SD-207 (Ph 3) 16 23 95% Adjusted Gamma UCL 23 16
Chromium, Hexavalent 4 / 16 0.13 SD-233 (Ph 2) 0.86 0.12 95% KM (t) UCL 0.12 0.12
Cobalt 16 / 16 13 SD-220 (Ph 1) 6.3 7.9 95% Student's-t UCL 7.9 6.3
Copper 16 / 16 399 SD-238 (Ph 1) 81 400 99% Chebyshev (Mean, Sd) UCL 399 81
Cyanide 9 / 15 1.8 SD-242 (Ph 1) 0.34 0.57 95% KM (t) UCL 0.57 0.34
Iron 18 / 18 20500 SD-229 (Ph 1) 12137 14195 95% Student's-t UCL 14195 12137
Lead 18 / 18 571 SD-236 (Ph 1) 111 212 95% Adjusted Gamma UCL 212 111
Manganese 16 / 16 1090 SD-239 (Ph 1) 364 473 95% Student's-t UCL 473 364
Mercury 15 / 16 1.9 SD-236 (Ph 1) 0.34 0.76 95% Adjusted Gamma KM-UCL 0.76 0.34
Nickel 15 / 16 35 SD-236 (Ph 1) 14 19 95% KM (t) UCL 19 14
Selenium 13 / 16 4.7 SD-242 (Ph 1) 1.7 2.1 95% KM (t) UCL 2.1 1.7
Silver 10 / 16 94 SD-238 (Ph 1) 13 24 95% KM (t) UCL 24 13
Thallium 0 / 16 2.8 NA 0.50 NA NA 2.8 0.50
Zinc 16 / 16 270 SD-239 (Ph 1) 109 168 95% Adjusted Gamma UCL 168 109

Notes:
1 Analytes with maximum detected concentrations exceeding screening criteria in any of the three site Exposure Areas were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  NA - Not available
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 12
EXPOSURE POINT CONCENTRATIONS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Dissolved)
Antimony 0 / 3 1.0 NA 1.0 NA NA 1.0 1.0
Arsenic 1 / 3 1.7 SD-203 0.90 NA NA 1.7 0.90
Barium 3 / 3 143 SD-205 94 194 95% Student's-t UCL 143 94
Beryllium 0 / 3 0.50 NA 0.50 NA NA 0.50 0.50
Cadmium 0 / 3 0.50 NA 0.50 NA NA 0.50 0.50
Chromium 3 / 3 17 SD-205 13 19 95% Student's-t UCL 17 13
Chromium, Hexavalent 1 / 3 1.4 SD-301 0.63 NA NA 1.4 0.63
Cobalt 2 / 3 7.7 SD-205 5.0 16 95% KM Chebyshev UCL 7.7 5.0
Copper 1 / 3 7.3 SD-301 3.1 NA NA 7.3 3.1
Iron 2 / 3 26000 SD-203 12433 50088 95% KM Chebyshev UCL 26000 12433
Lead 1 / 3 1.7 SD-301 0.90 NA NA 1.7 0.90
Manganese 3 / 3 1540 SD-205 981 2385 95% Student's-t UCL 1540 981
Mercury 0 / 3 0.10 NA 0.10 NA NA 0.10 0.10
Nickel 3 / 3 6.3 SD-301 4.1 8.1 95% Student's-t UCL 6.3 4.1
Selenium 0 / 3 2.5 NA 2.5 NA NA 2.5 2.5
Silver 0 / 3 0.50 NA 0.50 NA NA 0.50 0.50
Zinc 3 / 3 47 SD-301 19 60 95% Student's-t UCL 47 19

pH (S.U.) 3 / 3 6.7 SD-205 6.4 7.1 95% Student's-t UCL 6.7 6.4
Alkalinity (mg/L) 3 / 3 32 SD-205 21 38 95% Student's-t UCL 32 21
Hardness (mg/L) 3 / 3 124 SD-205 89 178 95% Student's-t UCL 124 89
Dissolved Organic Carbon (mg/L) 3 / 3 12 SD-301 8.2 14 95% Student's-t UCL 12 8.2

Notes:
1  Since Porewater was not evaluated in the SLERA, the potential COPC list is based on the selected sediment inorganic COPCs from the SLERA.

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  EPC - Exposure Point Concentration
  NA - Not available or Not applicable due to data set limitations
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 13
EXPOSURE POINT CONCENTRATIONS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Dissolved)
Antimony 0 / 6 1.0 NA 1.0 NA NA 1.0 1.0
Barium 6 / 6 220 SD-208 89 146 95% Student's-t UCL 146 89

Beryllium 0 / 6 0.50 NA 0.50 NA NA 0.50 0.50
Cadmium 0 / 6 0.50 NA 0.50 NA NA 0.50 0.50
Chromium 6 / 6 16200 SD-211 2733 19554 97.5% Chebyshev(Mean, Sd) UCL 16200 2733
Chromium, Hexavalent 2 / 6 14900 SD-211 2484 34382 99% KM (Chebyshev) UCL 14900 2484
Copper 0 / 6 1.0 NA 1.0 NA NA 1.0 1.0
Iron 6 / 6 69900 SD-208 17393 63425 95% Chebyshev (Mean, Sd) UCL 63425 17393
Lead 2 / 6 1.3 SD-214 0.68 1.1 95% KM (t) UCL 1.1 0.68
Manganese 6 / 6 3600 SD-208 1171 2316 95% Student's-t UCL 2316 1171
Mercury 1 / 6 0.10 SD-218 0.10 NA NA 0.10 0.10
Selenium 0 / 6 2.5 NA 2.5 NA NA 2.5 2.5
Silver 0 / 6 0.50 NA 0.50 NA NA 0.50 0.50
Zinc 6 / 6 15 SD-211 7.8 12 95% Student's-t UCL 12 7.8

pH (S.U.) 6 / 6 6.5 SD-208 6.3 6.4 95% Student's-t UCL 6.4 6.3
Alkalinity (mg/L) 6 / 6 180 SD-208 68 116 95% Student's-t UCL 116 68
Hardness (mg/L) 6 / 6 196 SD-208 105 157 95% Student's-t UCL 157 105
Dissolved Organic Carbon (mg/L) 6 / 6 12 SD-208 4.9 8.1 95% Student's-t UCL 8.1 4.9

Notes:
1  Since Porewater was not evaluated in the SLERA, the potential COPC list is based on the selected sediment inorganic COPCs from the SLERA.

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  EPC - Exposure Point Concentration
  NA - Not available or Not applicable due to data set limitations
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 14
EXPOSURE POINT CONCENTRATIONS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Dissolved)
Arsenic 1 / 1 1.1 SD-224 1.1 NA NA 1.1 1.1
Barium 1 / 1 62 SD-224 62 NA NA 62 62
Beryllium 0 / 1 0.50 NA 0.50 NA NA 0.50 0.50
Cadmium 0 / 1 0.50 NA 0.50 NA NA 0.50 0.50
Chromium 1 / 1 8.0 SD-224 8.0 NA NA 8.0 8.0
Chromium, Hexavalent 0 / 1 0.25 NA 0.25 NA NA 0.25 0.25
Copper 1 / 1 1.5 SD-224 1.5 NA NA 1.5 1.5
Iron 1 / 1 11100 SD-224 11100 NA NA 11100 11100
Lead 0 / 1 0.50 NA 0.50 NA NA 0.50 0.50
Manganese 1 / 1 3000 SD-224 3000 NA NA 3000 3000
Mercury 1 / 1 0.084 SD-224 0.084 NA NA 0.084 0.084
Nickel 1 / 1 5.8 SD-224 5.8 NA NA 5.8 5.8
Selenium 0 / 1 2.5 NA 2.5 NA NA 2.5 2.5
Silver 1 / 1 0.084 SD-224 0.084 NA NA 0.084 0.084
Thallium 0 / 1 0.50 NA 0.50 NA NA 0.50 0.50
Zinc 1 / 1 6.5 SD-224 6.5 NA NA 6.5 6.5

pH (S.U.) 1 / 1 6.4 SD-224 6.4 NA NA 6.4 6.4
Alkalinity (mg/L) 1 / 1 84 SD-224 84 NA NA 84 84
Hardness (mg/L) 1 / 1 98 SD-224 98 NA NA 98 98
Dissolved Organic Carbon (mg/L) 1 / 1 8.0 SD-224 8.0 NA NA 8.0 8.0

Notes:
1  Since Porewater was not evaluated in the SLERA, the potential COPC list is based on the selected sediment inorganic COPCs from the SLERA.

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  EPC - Exposure Point Concentration
  NA - Not available or Not applicable due to data set limitations
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 15
EXPOSURE POINT CONCENTRATIONS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Dissolved)
Aluminum 3 / 3 70 SD-240 45 82 95% Student's-t UCL 70 45
Antimony 0 / 3 1.0 NA 1.0 NA NA 1.0 1.0
Arsenic 2 / 3 19 SD-207 7.1 73 99% KM (Chebyshev) UCL 19 7.1
Barium 3 / 3 142 SD-207 99 165 95% Student's-t UCL 142 99
Beryllium 0 / 3 0.50 NA 0.50 NA NA 0.50 0.50
Cadmium 0 / 3 0.50 NA 0.50 NA NA 0.50 0.50
Chromium 1 / 3 2.4 SD-207 1.5 NA NA 2.4 1.5
Chromium, Hexavalent 0 / 3 0.25 NA 0.25 NA NA 0.25 0.25
Cobalt 2 / 3 4.1 SD-207 1.9 7.1 95% KM Chebyshev UCL 4.1 1.9
Copper 1 / 3 0.61 SD-220 0.87 NA NA 0.61 0.61
Iron 3 / 3 44400 SD-207 20070 55784 95% Student's-t UCL 44400 20070
Lead 1 / 3 1.4 SD-220 0.80 NA NA 1.4 0.80
Manganese 3 / 3 6320 SD-207 3590 7895 95% Student's-t UCL 6320 3590
Mercury 1 / 3 0.044 SD-220 0.081 NA NA 0.044 0.044
Nickel 3 / 3 3.8 SD-240 2.2 4.6 95% Student's-t UCL 3.8 2.2
Selenium 0 / 3 2.5 NA 2.5 NA NA 2.5 2.5
Silver 1 / 3 0.026 SD-220 0.34 NA NA 0.026 0.026
Thallium 0 / 3 0.50 NA 0.50 NA NA 0.50 0.50
Zinc 3 / 3 12 SD-240 6.6 15 95% Student's-t UCL 12 6.6

pH (S.U.) 3 / 3 6.5 SD-207 6.3 6.9 95% Student's-t UCL 6.5 6.3
Alkalinity (mg/L) 3 / 3 150 SD-207 71 187 95% Student's-t UCL 150 71
Hardness (mg/L) 3 / 3 185 SD-207 119 218 95% Student's-t UCL 185 119
Dissolved Organic Carbon (mg/L) 3 / 3 13 SD-207 10 15 95% Student's-t UCL 13 10

Notes:
1  Since Porewater was not evaluated in the SLERA, the potential COPC list is based on the selected sediment inorganic COPCs from the SLERA.

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  COPC - Chemical of Potential Concern
  EPC - Exposure Point Concentration
  NA - Not available or Not applicable due to data set limitations
  RME - Reasonable Maximum Exposure
  SLERA - Screening-Level Ecological Risk Assessment
  UCL - Upper Confidence Limit
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TABLE 16
EXPOSURE POINT CONCENTRATIONS FOR SOIL COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organics
Methyl acetate 9 / 27 0.13 P-78-SB-09 0.014 0.023 95% GROS Adjusted Gamma UCL 0.023 0.014

Semivolatile Organics
Benzo(a)anthracene 25 / 40 11 PASI_SB-06 1.4 4.1 97.5% KM (Chebyshev) UCL 4.1 1.4
Benzo(a)pyrene 25 / 40 9.7 PASI_SB-06 1.1 3.2 97.5% KM (Chebyshev) UCL 3.2 1.1
Benzo(b)fluoranthene 25 / 40 12 SO-116 1.3 2.2 95% GROS Adjusted Gamma UCL 2.2 1.3
Benzo(g,h,i)perylene 23 / 40 5.9 PASI_SB-06 0.71 1.1 95% GROS Adjusted Gamma UCL 1.1 0.71
Benzo(k)fluoranthene 23 / 40 9.2 PASI_SB-06 0.94 1.6 95% GROS Adjusted Gamma UCL 1.6 0.94
Caprolactam 2 / 24 0.61 SO-110 0.72 NA 0.61 0.61
Chrysene 26 / 40 12 PASI_SB-06 1.4 2.3 95% GROS Adjusted Gamma UCL 2.3 1.4
Indeno(1,2,3-cd)pyrene 21 / 40 5.8 PASI_SB-06 0.76 1.2 95% GROS Adjusted Gamma UCL 1.2 0.76
Pyrene 29 / 40 24 PASI_SB-06 2.6 8.0 97.5% KM (Chebyshev) UCL 8.0 2.6

Pesticides
4,4'-DDE 8 / 10 0.21 SO-122 0.044 0.081 95% KM (t) UCL 0.081 0.044
4,4'-DDT 8 / 10 1.8 SO-122 0.26 0.59 95% KM (t) UCL 0.59 0.26

Inorganics
Aluminum 80 / 80 17000 SB-207 8793 9336 95% Student's-t UCL 9336 8793
Antimony 25 / 68 160 SO-507 9.8 18 95% KM (Chebyshev) UCL 18 9.8
Cadmium 32 / 68 2.6 SO-506 1.5 0.71 95% H-UCL (KM -Log) 0.71 0.71
Chromium 80 / 80 28300 SD-06A 2620 5244 95% Chebyshev (Mean, Sd) UCL 5244 2620
Cobalt 64 / 68 140 SB-207 10 21 95% KM (Chebyshev) UCL 21 10
Copper 68 / 68 2000 SB-207 129 248 95% Chebyshev (MVUE) UCL 248 129
Cyanide 12 / 27 12 SO-117 0.89 2.9 95% KM (Chebyshev) UCL 2.9 0.89
Lead 80 / 80 1900 PASI_SB-04 199 353 95% Chebyshev (MVUE) UCL 353 199
Manganese 68 / 68 1800 SB-225 310 481 95% Chebyshev (Mean, Sd) UCL 481 310
Mercury 39 / 40 1.1 SO-505 0.15 0.22 95% Adjusted Gamma KM-UCL 0.22 0.15
Nickel 68 / 68 440 SB-230 38 82 95% Chebyshev (Mean, Sd) UCL 82 38
Selenium 23 / 68 1.6 SO-111 2.9 1.0 95% KM (t) UCL 1.0 1.0
Silver 35 / 68 700 SB-207 33 72 95% H-UCL (KM -Log) 72 33
Vanadium 55 / 68 66 SB-229 20 21 95% KM Approximate Gamma UCL 21 20
Zinc 67 / 68 1000 SB-207 115 135 95% H-UCL (KM -Log) 135 115

Notes:
   1  Analytes with maximum detected concentrations exceeding screening criteria or no screening value (NSV) in the SLERA  were selected as COPCs.
   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.

3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.1.002 software (updated June 2016) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic

      mean and the maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.
  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  CTE - Central Tendency exposure (arithmetic mean unless otherwise indicated)
  UCL - Upper Confidence Limit

Page 1 of 1 Soil EPCs and HQs and RR-Tables 16-18,35-37-101617 [Soil EPCs-Prop+S Wetland]

I I I I I I I I I I 

-

-
-



TABLE 17
EXPOSURE POINT CONCENTRATIONS FOR SOIL COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organics
Methyl acetate 1 / 11 0.0025 SO-130 0.0046 NA 0.0025 0.0025

Semivolatile Organics
Benzo(a)anthracene 6 / 6 3.8 SO-138 0.96 2.2 95% Student's-t UCL 2.2 0.96
Benzo(a)pyrene 6 / 6 4.1 SO-138 1.0 2.3 95% Student's-t UCL 2.3 1.0
Benzo(b)fluoranthene 6 / 6 4.6 SO-138 1.1 2.6 95% Student's-t UCL 2.6 1.1
Benzo(g,h,i)perylene 6 / 6 3.3 SO-138 0.79 1.8 95% Student's-t UCL 1.8 0.79
Benzo(k)fluoranthene 6 / 6 3.5 SO-138 0.91 2.0 95% Student's-t UCL 2.0 0.91
Butylbenzylphthalate 1 / 6 0.41 SO-138 0.18 NA 0.41 0.18
Caprolactam 2 / 6 0.21 SO-138 0.14 0.26 95% KM (t) UCL 0.21 0.14
Chrysene 6 / 6 5.1 SO-138 1.3 2.8 95% Student's-t UCL 2.8 1.3
Indeno(1,2,3-cd)pyrene 6 / 6 3.6 SO-138 0.83 2.0 95% Student's-t UCL 2.0 0.83
Pyrene 6 / 6 7.4 SO-138 1.8 4.2 95% Student's-t UCL 4.2 1.8

PCBs
Aroclor-1260 2 / 6 0.15 SO-138 0.049 0.11 95% KM (t) UCL 0.11 0.049

Inorganics
Aluminum 46 / 46 13600 SO-520 8136 8664 95% Student's-t UCL 8664 8136
Antimony 10 / 29 48 SO-519 5.7 9.8 95% KM (Chebyshev) UCL 9.8 5.7
Cadmium 27 / 29 2.6 SB-300 0.57 0.74 95% H-UCL (KM -Log) 0.74 0.57
Chromium 63 / 63 4460 SO-138 421 891 95% Chebyshev (Mean, Sd) UCL 891 421
Copper 29 / 29 79 SO-138 31 39 95% Adjusted Gamma UCL 39 31
Cyanide 15 / 19 2.5 SO-135 0.53 0.76 95% KM (t) UCL 0.76 0.53
Lead 63 / 63 876 R-01-SB-108 162 273 95% Chebyshev (MVUE) UCL 273 162
Manganese 29 / 29 2330 SO-519 413 575    95% Standard Bootstrap UCL 575 413
Mercury 26 / 29 0.44 SO-517 0.19 0.24 95% KM Adjusted Gamma UCL 0.24 0.19
Selenium 28 / 29 5.8 SB-302 1.5 2.0 95% H-UCL (KM -Log) 2.0 1.5
Silver 17 / 29 50 SO-136 5.5 12 95% KM Adjusted Gamma UCL 12 5.5
Vanadium 20 / 29 31 SB-300 12 15 95% KM (t) UCL 15 12
Zinc 29 / 29 231 SB-300 87 104 95% Student's-t UCL 104 87

Notes:
   1  Analytes with maximum detected concentrations exceeding screening criteria or no screening value (NSV) in the SLERA  were selected as COPCs.
   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.

3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.1.002 software (updated June 2016) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic

      mean and the maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.
  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  CTE - Central Tendency exposure (arithmetic mean unless otherwise indicated)
  UCL - Upper Confidence Limit
  NA - Not available or Not applicable due to data set limitations
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TABLE 18
EXPOSURE POINT CONCENTRATIONS FOR SOIL COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration5

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organics
Methyl acetate 0 / 9 0.013 NA 0.0063 NA 0.013 0.0063

Semivolatile Organics
Benzo(a)anthracene 11 / 12 0.73 SO-143 0.25 0.39 95% KM (t) UCL 0.39 0.25
Benzo(a)pyrene 12 / 12 1.1 SO-143 0.28 0.44 95% Student's-t UCL 0.44 0.28
Benzo(b)fluoranthene 12 / 12 2.6 SO-143 0.45 1.1 95% Adjusted Gamma UCL 1.1 0.45
Benzo(g,h,i)perylene 12 / 12 1.4 SO-143 0.25 0.56 95% Adjusted Gamma UCL 0.56 0.25
Benzo(k)fluoranthene 10 / 12 0.79 SO-143 0.24 0.37 95% KM (t) UCL 0.37 0.24
Butylbenzylphthalate 0 / 12 8.5 NA 2.6 NA 8.5 2.6
Caprolactam 2 / 12 0.14 SO-120 2.6 0.15 95% KM (t) UCL 0.14 0.14
Chrysene 12 / 12 1.7 SO-143 0.39 0.64 95% Student's-t UCL 0.64 0.39
Fluorene 4 / 12 0.031 SO-146 0.061 0.020 95% KM (t) UCL 0.020 0.020
Indeno(1,2,3-cd)pyrene 12 / 12 1.7 SO-143 0.28 0.66 95% Adjusted Gamma UCL 0.66 0.28
Pyrene 12 / 12 1.5 SO-143 0.45 0.69 95% Student's-t UCL 0.69 0.45

Pesticides
4,4'-DDE 10 / 12 0.049 SO-145 0.012 0.030 95% GROS Adjusted Gamma UCL 0.030 0.012
4,4'-DDT 8 / 12 0.019 SO-146 0.012 0.0086 95% KM (t) UCL 0.0086 0.0086

PCBs
Aroclor-1260 2 / 12 0.088 SO-146 0.11 0.047 0.047 0.047

Inorganics
Aluminum 22 / 22 13700 P-14-SS-01 8954 10062 95% Student's-t UCL 10062 8954
Antimony 6 / 14 0.86 SO-146 0.34 0.50 95% KM (t) UCL 0.50 0.34
Cadmium 11 / 14 3.2 SO-143 0.65 1.0 95% KM (BCA) UCL 1.0 0.65
Chromium 22 / 22 30 SO-141 14 16 95% Student's-t UCL 16 14
Cobalt 11 / 14 7.3 SO-126 2.8 3.8 95% KM (t) UCL 3.8 2.8
Copper 14 / 14 84 SO-115 25 40 95% Adjusted Gamma UCL 40 25
Cyanide 11 / 14 1.0 SO-146 0.37 0.54 95% KM (t) UCL 0.54 0.37
Lead 22 / 22 306 SO-142 75 101 95% Adjusted Gamma UCL 101 75
Manganese 14 / 14 491 SO-146 209 278 95% Student's-t UCL 278 209
Mercury 14 / 14 1.3 SO-142 0.32 0.49 95% Student's-t UCL 0.49 0.32
Nickel 14 / 14 22 SO-115 10 14 95% Adjusted Gamma UCL 14 10
Selenium 14 / 14 2.2 SO-146 0.72 1.0 95% Adjusted Gamma UCL 1.0 0.72
Silver 7 / 14 12 SO-142 1.9 3.4 95% KM (t) UCL 3.4 1.9
Vanadium 14 / 14 36 SO-115 20 23 95% Student's-t UCL 23 20
Zinc 14 / 14 302 SO-143 76 138 95% Adjusted Gamma UCL 138 76

Notes:
1  Analytes with maximum detected concentrations exceeding screening criteria in any of the three site Eexposure Areas were included as Chemicals of Potential Concern (COPCs).

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.
5 The RME Exposure Point Concentration (EPC) is the lower of the 95% UCL and the maximum detected concentration.  The CTE EPC is the lower of the arithmetic mean and the

maximum detected concentration.  However, if the resulting value is above the RME EPC, the RME EPC will also be used as the CTE EPC.
  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  CTE - Central Tendency exposure (arithmetic mean unless otherwise indicated)
  UCL - Upper Confidence Limit
  NA - Not available or Not applicable due to data set limitations
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TABLE 19
EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER - UNFILTERED METALS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Total)
Aluminum 12 / 12 6900 SD-204 (Ph 1) 1359 7545 99% Chebyshev (Mean, Sd) UCL 6900 1359

Antimony 8 / 12 2.3
SD-303 (Ph 2)/
SD-304 (Ph 2) 1.3 1.7 95% KM (t) UCL 1.7 1.3

Cadmium 4 / 12 0.61 SD-204 (Ph 1) 0.26 0.31 95% KM (t) UCL 0.31 0.26
Chromium 12 / 12 551 SD-301 (Ph 2) 169 381 95% Adjusted Gamma UCL 381 169
Copper 11 / 12 36 SD-204 (Ph 1) 11 20 95% Adjusted Gamma KM-UCL 20 11
Lead 12 / 12 107 SD-301 (Ph 2) 34 81 95% Adjusted Gamma UCL 81 34
Manganese 12 / 12 2000 SD-204 (Ph 1) 1069 1336 95% Student's-t UCL 1336 1069
Mercury 1 / 12 0.14 SD-204 (Ph 1) 0.10 NA 0.14 0.10
Nickel 12 / 12 13 SD-301 (Ph 2) 7.0 8.8 95% Student's-t UCL 8.8 7.0
Selenium 4 / 12 1.9 SD-204 (Ph 1) 1.9 1.5 95% KM (t) UCL 1.5 1.5
Silver 11 / 12 17 SD-304 (Ph 2) 4.3 14 97.5% KM (Chebyshev) UCL 14 4.3
Vanadium 1 / 12 69 SD-204 (Ph 1) 8.1 NA 69 8.1
Zinc 12 / 12 62 SD-304 (Ph 2) 27 36 95% Student's-t UCL 36 27

Notes:
1  Chemicals of Potential Concern (COPCs) in wildlife models; EPC calculated for unfiltered water.

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.

  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  UCL - Upper Confidence Limit
  NA - Not available or Not applicable due to data set limitations
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TABLE 20
EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER - UNFILTERED METALS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Total)
Aluminum 16 / 24 13900 SD-208 (Ph 1) 838 6711 99% KM (Chebyshev) UCL 6711 838
Antimony 5 / 24 1.4 SD-213 (Ph 1) 0.95 1.0 95% KM (t) UCL 1.0 0.95
Cadmium 5 / 24 2.6 SD-208 (Ph 1) 0.31 0.42 95% KM (t) UCL 0.42 0.31
Chromium 24 / 24 2270 SD-213 (Ph 2) 312 794 95% Chebyshev (Mean, Sd) UCL 794 312
Copper 9 / 24 28 SD-208 (Ph 1) 3.8 9.2 95% Adjusted Gamma KM-UCL 9.2 3.8
Lead 17 / 24 114 SD-208 (Ph 1) 8.9 61 99% KM (Chebyshev) UCL 61 8.9
Manganese 24 / 24 4110 SD-208 (Ph 1) 1262 1544 95% Adjusted Gamma UCL 1544 1262
Mercury 1 / 18 0.16 SD-208 (Ph 1) 0.10 NA 0.16 0.10
Nickel 24 / 24 25 SD-208 (Ph 1) 3.5 7.8 95% Chebyshev (Mean, Sd) UCL 7.8 3.5
Selenium 2 / 24 2.3 SD-208 (Ph 1) 2.4 NA 2.3 2.3
Silver 1 / 24 0.018 SD-218 (Ph 3) 0.48 NA 0.018 0.018
Vanadium 0 / 24 2.5 NA 2.5 NA 2.5 2.5
Zinc 24 / 24 183 SD-208 (Ph 1) 31 71 95% Chebyshev (Mean, Sd) UCL 71 31

Notes:
1  Chemicals of Potential Concern (COPCs) in wildlife models; EPC calculated for unfiltered water.

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.

  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  UCL - Upper Confidence Limit
  NA - Not available or Not applicable due to data set limitations
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TABLE 21
EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER - UNFILTERED METALS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Total)
Aluminum 11 / 22 1160 SD-227 (Ph 1) 129 322 95% Adjusted Gamma KM-UCL 322 129
Antimony 5 / 22 0.69 SD-227 (Ph 1) 0.88 0.59 95% KM (t) UCL 0.59 0.59
Cadmium 8 / 22 0.49 SD-227 (Ph 1) 0.20 0.18 95% KM (t) UCL 0.18 0.18
Chromium 17 / 22 35 SD-227 (Ph 1) 6.6 12 95% Adjusted Gamma KM-UCL 12 6.6
Copper 19 / 22 21 SD-227 (Ph 1) 4.9 9.8 95% KM (Chebyshev) UCL 10 4.9
Lead 16 / 22 10 SD-227 (Ph 1) 2.2 6.3 97.5% KM (Chebyshev) UCL 6.3 2.2
Manganese 22 / 22 1140 SD-313 (Ph 2) 278 405 95% Adjusted Gamma UCL 405 278
Mercury 0 / 17 0.10 NA 0.10 NA 0.10 0.10
Nickel 22 / 22 6.5 SD-227 (Ph 1) 2.6 3.1 95% Student's-t UCL 3.1 2.6
Selenium 9 / 22 0.72 SD-227 (Ph 1) 1.6 0.51 95% KM (t) UCL 0.51 0.51
Silver 3 / 22 1.3 SD-305 (Ph 2) 0.55 0.42 95% KM (t) UCL 0.42 0.42
Vanadium 10 / 22 1.3 SD-227 (Ph 1) 1.7 0.90 95% Student's-t UCL 0.90 0.90
Zinc 21 / 22 44 SD-227 (Ph 1) 20 25 95% KM (t) UCL 25 20

Notes:
1  Chemicals of Potential Concern (COPCs) in wildlife models; EPC calculated for unfiltered water.

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.

  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  UCL - Upper Confidence Limit
  NA - Not available or Not applicable due to data set limitations
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TABLE 22
EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER - UNFILTERED METALS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Exposure Point
Detected Maximum Arithmetic 95% UCL Concentration

COPC 1 Frequency Concentration2 Detected Conc. Mean3 of mean4 95% UCL Basis4 RME CTE
of Detection (u g/L) (u g/L) (u g/L) (u g/L)

Inorganics (Total)
Aluminum 11 / 16 13900 SD-240 (Ph 2) 1070 9578 95% Adjusted Gamma KM-UCL 9578 1070
Antimony 2 / 16 1.3 SD-240 (Ph 2) 0.98 1.6 95% KM (t) UCL 1.3 0.98
Cadmium 4 / 16 4.2 SD-240 (Ph 2) 0.46 0.86 95% KM (t) UCL 0.86 0.46
Chromium 6 / 16 40 SD-240 (Ph 2) 3.5 12 95% GROS Adjusted Gamma UCL 12 3.5
Copper 7 / 16 87 SD-240 (Ph 2) 7.7 30 95% GROS Adjusted Gamma UCL 30 7.7
Lead 13 / 16 417 SD-240 (Ph 2) 30 290 99% KM (Chebyshev) UCL 290 30
Manganese 16 / 16 2790 SD-240 (Ph 2) 1058 1429 95% Student's-t UCL 1429 1058
Mercury 1 / 16 0.41 SD-240 (Ph 2) 0.12 NA 0.41 0.12
Nickel 12 / 16 45 SD-240 (Ph 2) 5.0 22 97.5% KM (Chebyshev) UCL 22 5.0
Selenium 3 / 16 4.1 SD-240 (Ph 2) 2.3 3.8 95% KM (t) UCL 3.8 2.3
Silver 2 / 16 2.0 SD-240 (Ph 2) 0.58 NA 2.0 0.58
Vanadium 11 / 16 58 SD-240 (Ph 2) 5.6 28 97.5% KM (Chebyshev) UCL 28 5.6
Zinc 16 / 16 377 SD-240 (Ph 2) 46 147 95% Chebyshev (Mean, Sd) UCL 147 46

Notes:
1  Chemicals of Potential Concern (COPCs) in wildlife models; EPC calculated for unfiltered water.

   2  If chemical was not detected, the value represents one-half of the maximum non-detected reporting limit.
3 Arithmetic Mean calculated using one-half the reporting limit for non-detect values.
4 USEPA’s ProUCL Version 5.0.00 software (updated 9/19/13) was used to calculate the 95% UCL.

  COPC - Chemical of Potential Concern
  RME - Reasonable Maximum Exposure
  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  UCL - Upper Confidence Limit
  NA - Not available or Not applicable due to data set limitations

Page 1 of 1 SW EPCs Unfiltered Metals-040616 [SW EPCs-Reference]

I I I I I I I I I I 



TABLE 23
HAZARD QUOTIENTS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

RME CTE Surface Water Benchmark Surface Water Benchmark
Chemical Concentration Concentration Acute Chronic Chronic HQ Acute HQ

(u g/L) (u g/L) (u g/L) Source (u g/L) Source RME CTE RME CTE

Inorganics (Dissolved)
Aluminum 1249 350 750 NRWQC CMC (4) 87 NRWQC CCC (4) 14 4 2 <1
Barium 128 75 110 SAV 4.0 USEPA R3 32 19 1 <1
Chromium (2) 163 55 609 Site CMC 10 Site CCC 16 6 <1 <1
Copper (3) 6.7 4.3 10 NRWQC CMC 6.9 NRWQC CCC <1 <1 <1 <1
Iron 89315 10760 NA NA 1000 NRWQC CCC 89 11 NA NA
Lead (1) 17 9.0 46 NRWQC CMC 1.8 NRWQC CCC 10 5 <1 <1
Manganese 1209 917 2300 SAV 120 USEPA R3 10 8 <1 <1
Silver (1) 1.4 0.99 1.9 NRWQC CMC NA NA NA NA <1 <1

Notes:
(1) Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Avg hardness (mg/L as CaCO3): 74 using all 3 phases
(2)  Chromium HQs based on site-specific criteria
(3) Copper adjusted for hardness; biotic ligand model not used
(4) There is a new draft (2017) NRWQC for aluminum; it was not used to screen for since not all of the site data was available to calculate it

  CMC - Criterion Maximum Concentration
  CCC -  Criterion Continuous Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2016)
  SAV - Secondary Acute Value as presented in Suter and Tsao (1996).
  USEPA R3 - USEPA Region 3 freshwater surface water screening values (USEPA, 2006)

Sources:
Suter, G.W. and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision.

Prepared for the US Department of Energy. ES/ER/TM-96/R2.
U.S. Environmental Protection Agency (USEPA). 2016. National Recommended Water Quality Criteria. USEPA Office of Water and Office of Science and Technology.

Available on-line at: http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm
U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values. Available on-line at

 http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 24
HAZARD QUOTIENTS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

RME CTE Surface Water Benchmark Surface Water Benchmark
Chemical Concentration Concentration Acute Chronic Chronic HQ Acute HQ

(u g/L) (u g/L) (u g/L) Source (u g/L) Source RME CTE RME CTE

Inorganics (Dissolved)
Barium 72 68 110 SAV 4.0 USEPA R3 18 17 <1 <1
Chromium (2) 146 100 609 Site CMC 10 Site CCC 15 10 <1 <1
Chromium, Hexavalent (2) 115 73 17 Site CMC 2.0 Site CCC 57 37 7 4
Iron 1082 541 NA NA 1000 NRWQC CCC 1 <1 NA NA
Manganese 1287 1161 2300 SAV 120 USEPA R3 11 10 <1 <1

Notes:
(1) Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Avg hardness (mg/L as CaCO3): 111 using all 3 phases
(2)  Chromium HQs based on site-specific criteria

  CMC - Criterion Maximum Concentration
  CCC -  Criterion Continuous Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2016)
  SAV - Secondary Acute Value as presented in Suter and Tsao (1996).
  USEPA R3 - USEPA Region 3 freshwater surface water screening values (USEPA, 2006)

Sources:
Suter, G.W. and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision.

Prepared for the US Department of Energy. ES/ER/TM-96/R2.
U.S. Environmental Protection Agency (USEPA). 2016. National Recommended Water Quality Criteria. USEPA Office of Water and Office of Science and Technology.

Available on-line at: http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm
U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values. Available on-line at

 http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 25
HAZARD QUOTIENTS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

RME CTE Surface Water Benchmark Surface Water Benchmark
Chemical Concentration Concentration Acute Chronic Chronic HQ Acute HQ

(u g/L) (u g/L) (u g/L) Source (u g/L) Source RME CTE RME CTE

Volatile Organics
Bromodichloromethane 0.41 0.32 NA NA NA NA NA NA NA NA
Chloroform 1.3 0.85 490 SAV 1.8 USEPA R3 <1 <1 <1 <1
Dibromochloromethane 0.22 0.22 NA NA NA NA NA NA NA NA
Toluene 2.1 0.44 120 SAV 2.0 USEPA R3 1 <1 <1 <1

Inorganics (Dissolved)
Aluminum 39 17 750 NRWQC CMC (4) 87 NRWQC CCC (4) <1 <1 <1 <1
Barium 37 33 110 SAV 4.0 USEPA R3 9 8 <1 <1
Iron 2042 812 NA NA 1000 NRWQC CCC 2 <1 NA NA
Lead (1) 0.86 0.40 50 NRWQC CMC 1.9 NRWQC CCC <1 <1 <1 <1
Manganese 367 233 2300 SAV 120 USEPA R3 3 2 <1 <1

Notes:
(1) Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Avg hardness (mg/L as CaCO3): 79 using all 3 phases
(4) There is a new draft (2017) NRWQC for aluminum; it was not used to screen for since not all of the site data was available to calculate it

  CMC - Criterion Maximum Concentration
  CCC -  Criterion Continuous Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2016)
  SAV - Secondary Acute Value as presented in Suter and Tsao (1996).
  USEPA R3 - USEPA Region 3 freshwater surface water screening values (USEPA, 2006)

Sources:
Suter, G.W. and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision.

Prepared for the US Department of Energy. ES/ER/TM-96/R2.
U.S. Environmental Protection Agency (USEPA). 2016. National Recommended Water Quality Criteria. USEPA Office of Water and Office of Science and Technology.

Available on-line at: http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm
U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values. Available on-line at

 http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 26
HAZARD QUOTIENTS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

RME CTE Surface Water Benchmark Surface Water Benchmark
Chemical Concentration Concentration Acute Chronic Chronic HQ Acute HQ

(u g/L) (u g/L) (u g/L) Source (u g/L) Source RME CTE RME CTE

Volatile Organics
Bromodichloromethane 0.10 0.10 NA NA NA NA NA NA NA NA
Chloroform 0.25 0.25 490 SAV 1.8 USEPA R3 <1 <1 <1 <1
Dibromochloromethane 0.25 0.25 NA NA NA NA NA NA NA NA
Toluene 12 1.5 120 SAV 2.0 USEPA R3 6 <1 <1 <1

Inorganics (Dissolved)
Aluminum 56 25 750 NRWQC CMC (4) 87 NRWQC CCC (4) <1 <1 <1 <1
Barium 64 55 110 SAV 4.0 USEPA R3 16 14 <1 <1

Chromium (2) 0.50 0.50 609 Site CMC 10 Site CCC <1 <1 <1 <1
Chromium, Hexavalent (2) 0.25 0.21 17 Site CMC 2.0 Site CCC <1 <1 <1 <1
Copper (3) 1.8 0.99 12 NRWQC CMC 8.2 NRWQC CCC <1 <1 <1 <1
Iron 953 571 NA NA 1000 NRWQC CCC <1 <1 NA NA
Lead (1) 0.87 0.42 58 NRWQC CMC 2.2 NRWQC CCC <1 <1 <1 <1
Manganese 1255 826 2300 SAV 120 USEPA R3 10 7 <1 <1
Silver (1) 0.036 0.036 2.7 NRWQC CMC NA NA NA NA <1 <1

Notes:
(1) Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Avg hardness (mg/L as CaCO3): 90 using all 3 phases
(2)  Chromium HQs based on site-specific criteria
(3) Copper adjusted for hardness; biotic ligand model not used
(4) There is a new draft (2017) NRWQC for aluminum; it was not used to screen for since not all of the site data was available to calculate it

  CMC - Criterion Maximum Concentration
  CCC -  Criterion Continuous Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2016)
  SAV - Secondary Acute Value as presented in Suter and Tsao (1996).
  USEPA R3 - USEPA Region 3 freshwater surface water screening values (USEPA, 2006)

Sources:
Suter, G.W. and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision.

Prepared for the US Department of Energy. ES/ER/TM-96/R2.
U.S. Environmental Protection Agency (USEPA). 2016. National Recommended Water Quality Criteria. USEPA Office of Water and Office of Science and Technology.

Available on-line at: http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm
U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values. Available on-line at

 http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 27
HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

RME CTE Sediment Benchmark Sediment Benchmark
Chemical Concentration Concentration No Effect Effect No Effect HQ Effect HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE

Volatile Organics
2-Butanone 0.14 0.098 0.27 ORNL SCV (EqP) 2.7 ORNL SCV (EqP)(4) <1 <1 <1 <1
Acetone 0.42 0.22 0.0087 ORNL SCV (EqP) 0.088 ORNL SCV (EqP)(4) 49 26 5 3
Carbon disulfide 0.0037 0.0037 0.00085 USEPA R3 (EqP) 0.0086 USEPA R3 (EqP)(4) 4 4 <1 <1

Semivolatile Organics
2-Methylnaphthalene 0.018 0.018 0.020 USEPA R3 0.20 USEPA R3 (EqP)(4) <1 <1 <1 <1
Acenaphthene 0.050 0.050 0.0067 USEPA R3 (CCME) 0.089 NOAA SQuiRT (FW; PEL) 7 7 <1 <1
Acenaphthylene 0.12 0.10 0.0059 USEPA R3 (CCME) 0.13 NOAA SQuiRT (FW; PEL) 20 18 <1 <1
Anthracene 0.12 0.10 0.057 TEC 0.85 PEC 2 2 <1 <1
Benzaldehyde 0.84 0.84 NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.80 0.44 0.11 TEC 1.1 PEC 7 4 <1 <1
Benzo(a)pyrene 1.0 0.57 0.15 TEC 1.5 PEC 7 4 <1 <1
Benzo(b)fluoranthene 1.5 0.83 0.24 USEPA R3 (2) 13 NOAA SQuiRT (FW; SEL) (2) 6 3 <1 <1
Benzo(g,h,i)perylene 1.1 0.55 0.17 USEPA R3 0.30 NOAA SQuiRT (FW; UET) 6 3 4 2
Benzo(k)fluoranthene 0.96 0.49 0.24 USEPA R3 13 NOAA SQuiRT (FW; SEL) 4 2 <1 <1
Bis(2-ethylhexyl)phthalate 1.5 1.4 0.18 USEPA R3 0.75 NOAA SQuiRT (FW; UET) 8 8 2 2
Caprolactam 0.46 0.5 11 USEPA R3 (EqP) 110 USEPA R3 (EqP)(4) <1 <1 <1 <1
Carbazole 0.18 0.18 NA NA NA NA NA NA NA NA
Chrysene 1.3 0.70 0.17 TEC 1.3 PEC 8 4 1 <1
Dibenz(a,h)anthracene 0.58 0.23 0.033 USEPA R3 0.10 NOAA SQuiRT (FW; UET) 18 7 6 2
Fluoranthene 2.2 1.1 0.42 TEC 2.2 PEC 5 3 <1 <1
Indeno(1,2,3-cd)pyrene 1.0 0.56 0.017 USEPA R3 0.33 NOAA SQuiRT (FW; UET) 61 33 3 2
Phenanthrene 0.64 0.44 0.20 TEC 1.2 PEC 3 2 <1 <1
Pyrene 1.6 0.87 0.20 TEC 1.5 PEC 8 4 1 <1

Pesticides
4,4'-DDD 1.0 0.35 0.0049 TEC 0.028 PEC 208 71 36 12
4,4'-DDE 0.11 0.046 0.0032 TEC 0.031 PEC 34 14 3 1
4,4'-DDT 0.21 0.046 0.0042 TEC 0.063 PEC 50 11 3 <1
Dieldrin 0.0054 0.0054 0.0019 TEC 0.062 PEC 3 3 <1 <1
Endrin aldehyde 0.028 0.0070 0.0022 TEC (3) 0.21 PEC (3) 13 3 <1 <1
gamma-Chlordane 0.0080 0.0062 0.0032 TEC 0.21 PEC 2 2 <1 <1
Heptachlor epoxide 0.0062 0.0046 0.0025 TEC 0.016 PEC 3 2 <1 <1
Methoxychlor 0.66 0.088 0.019 USEPA R3 (EqP) NA NA 35 5 NA NA
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TABLE 27
HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

RME CTE Sediment Benchmark Sediment Benchmark
Chemical Concentration Concentration No Effect Effect No Effect HQ Effect HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE
Inorganics
Antimony 12 12 2.0 USEPA R3 3.0 NOAA SQuiRT (FW; UET) 6 6 4 4
Arsenic 22 16 9.8 TEC 33 PEC 2 2 <1 <1
Barium 179 130 48 NOAA SQuiRT (Marine; AET) NA NA 4 3 NA NA
Beryllium 0.70 0.7 NA NA NA NA NA NA NA NA
Cadmium 1.4 1.4 0.99 TEC 5.0 PEC 1 1 <1 <1
Chromium 17206 9583 43 TEC 111 PEC 396 221 155 86
Chromium, Hexavalent 31 11 NA NA NA NA NA NA NA NA
Cobalt 31 26 50 USEPA R3 NA NA <1 <1 NA NA
Copper 493 307 32 TEC 149 PEC 16 10 3 2
Cyanide 130 14 0.10 USEPA R3 NA NA 1302 140 NA NA
Iron 22849 18921 20000 USEPA R3 40000 NOAA SQuiRT (FW; SEL) 1 <1 <1 <1
Lead 2317 691 36 TEC 128 PEC 65 19 18 5
Manganese 425 335 460 USEPA R3 1100 NOAA SQuiRT (FW; SEL) <1 <1 <1 <1
Mercury 0.35 0.20 0.18 TEC 1.1 PEC 2 1 <1 <1
Nickel 323 100 23 TEC 49 PEC 14 4 7 2
Selenium 1.5 1.5 2.0 USEPA R3 NA NA <1 <1 NA NA
Silver 436 277 1.0 USEPA R3 4.5 NOAA SQuiRT (FW; UET) 436 277 97 62
Zinc 238 169 121 TEC 459 PEC 2 1 <1 <1

Notes:
(1)  Value for Total PCBs used as a surrogate for individual Aroclor
(2)  Value for benzo(k)fluoranthene as surrogate
(3)  Value for Endrin used as surrogate
(4)  Values based on EqP (ORNL SCVs, USEPA R3, and USEPA R5) were adjusted using the average site-specific Total Organic Carbon (TOC).

Average TOC (%): 10.1
AET - Apparent Effect Threshold
COPC - Chemical of Potential Concern
EqP -  Equibrium Partitioning method
FW - Freshwater
NA - Not available
NOAA SQuiRT -  NOAA Screening Quick Reference Tables (Buchman, 2008)
ORNL - Oak Ridge National Lab
PEC - Probable Effects Concentration (MacDonald et al, 2000)
PEL - Probable Effect Level (Buchman, 2008)
SEL - Severe Effect Level (Buchman, 2008)
SCV - Secondary Chronic Value (Jones et al., 1997)
TEC - Threshold Effects Concentration (MacDonald et al, 2000)
TEL - Threshold Effects Level (Buchman, 2008)
UET - Upper Effect Threshold (Buchman, 2008)
USEPA R3 -  USEPA Region 3 freshwater sediment screening values (USEPA, 2006).
USEPA R5-  USEPA Region 5 Ecological screening values (USEPA, 2003).

Sources:
Buchman, M.F., 2008.  NOAA Screening Quick Reference Tables.  NOAA OR&R Report 08-1.  Seattle WA.  Office of Response

and Restoration Division, National Oceanic and Atmospheric Administration, 34 pages.
Jones, D.S., G.W. Suter, and R.N. Hull. 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on

Sediment-Associated Biota: 1997 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-95/R4. November 1997.
MacDonald, D.D., C.G. Ingersoll, and T.A. Berger.  2000.  Development and Evaluation of Consensus-Based Sediment Quality Guidelines for

     Freshwater Ecosystems.  Archives of Environmental Contamination and Toxicology 39:20-31.
U.S. Environmental Protection Agency (USEPA) 2003.  USEPA Region 5 Ecological Screening Levels.  Revision August 2003.

Available on-line at http://www.epa.gov/reg5rcra/ca/edql.htm.
U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values. Available on-line at

 http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 28
HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

RME CTE Sediment Benchmark Sediment Benchmark
Chemical Concentration Concentration No Effect Effect No Effect HQ Effect HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE

Volatile Organics
1,1,1-Trichloroethane 0.21 0.019 0.030 USEPA R3 (EqP) 0.20 USEPA R3 (EqP)(4) 7 <1 1 <1
1,1-Dichloroethane 0.11 0.013 0.027 ORNL SCV (EqP) 0.18 ORNL SCV (EqP)(4) 4 <1 <1 <1
1,1-Dichloroethene 0.12 0.013 0.031 USEPA R3 (EqP) 0.21 USEPA R3 (EqP)(4) 4 <1 <1 <1
Acetone 0.19 0.12 0.0087 ORNL SCV (EqP) 0.058 ORNL SCV (EqP)(4) 21 14 3 2
Carbon disulfide 0.0032 0.0032 0.00085 USEPA R3 (EqP) 0.0057 USEPA R3 (EqP)(4) 4 4 <1 <1
Methyl acetate 0.093 0.046 NA NA NA NA NA NA NA NA
Trichloroethene 0.69 0.064 0.097 USEPA R3 (EqP) 0.65 USEPA R3 (EqP)(4) 7 <1 1 <1

Semivolatile Organics
2-Methylnaphthalene 0.024 0.022 0.020 USEPA R3 0.14 USEPA R3 (EqP)(4) 1 1 <1 <1
Acenaphthene 0.071 0.051 0.0067 USEPA R3 (CCME) 0.089 NOAA SQuiRT (FW; PEL) 11 8 <1 <1
Acenaphthylene 0.085 0.035 0.0059 USEPA R3 (CCME) 0.13 NOAA SQuiRT (FW; PEL) 14 6 <1 <1
Anthracene 0.34 0.17 0.057 TEC 0.85 PEC 6 3 <1 <1
Benzo(a)anthracene 1.4 0.76 0.11 TEC 1.1 PEC 13 7 1 <1
Benzo(a)pyrene 1.6 0.72 0.15 TEC 1.5 PEC 11 5 1 <1
Benzo(b)fluoranthene 1.5 0.80 0.24 USEPA R3 (2) 13 NOAA SQuiRT (FW; SEL) (2) 6 3 <1 <1
Benzo(g,h,i)perylene 0.98 0.56 0.17 USEPA R3 0.30 NOAA SQuiRT (FW; UET) 6 3 3 2
Benzo(k)fluoranthene 1.3 0.59 0.24 USEPA R3 13 NOAA SQuiRT (FW; SEL) 5 2 <1 <1
Bis(2-ethylhexyl)phthalate 0.75 0.75 0.18 USEPA R3 0.75 NOAA SQuiRT (FW; UET) 4 4 1 1
Caprolactam 0.34 0.34 11 USEPA R3 (EqP) 73 USEPA R3 (EqP)(4) <1 <1 <1 <1
Carbazole 0.27 0.27 NA NA NA NA NA NA NA NA
Chrysene 2.0 0.87 0.17 TEC 1.3 PEC 12 5 2 <1
Dibenz(a,h)anthracene 0.35 0.24 0.033 USEPA R3 0.10 NOAA SQuiRT (FW; UET) 10 7 3 2
Fluoranthene 3.3 1.8 0.42 TEC 2.2 PEC 8 4 1 <1
Fluorene 0.13 0.076 0.077 TEC 0.54 PEC 2 <1 <1 <1
Indeno(1,2,3-cd)pyrene 0.89 0.52 0.017 USEPA R3 0.33 NOAA SQuiRT (FW; UET) 52 30 3 2
Phenanthrene 1.5 0.81 0.20 TEC 1.2 PEC 7 4 1 <1
Pyrene 2.3 1.3 0.20 TEC 1.5 PEC 12 7 2 <1

Pesticides
4,4'-DDD 0.013 0.0089 0.0049 TEC 0.028 PEC 3 2 <1 <1
4,4'-DDE 0.025 0.0092 0.0032 TEC 0.031 PEC 8 3 <1 <1
4,4'-DDT 0.0060 0.0043 0.0042 TEC 0.063 PEC 1 1 <1 <1
Methoxychlor 0.13 0.032 0.019 USEPA R3 (EqP) NA NA 7 2 NA NA
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TABLE 28
HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

RME CTE Sediment Benchmark Sediment Benchmark
Chemical Concentration Concentration No Effect Effect No Effect HQ Effect HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE
Inorganics
Antimony 1.6 1.1 2.0 USEPA R3 3.0 NOAA SQuiRT (FW; UET) <1 <1 <1 <1
Barium 72 55 48 NOAA SQuiRT (Marine; AET) NA NA 1 1 NA NA
Beryllium 0.51 0.51 NA NA NA NA NA NA NA NA
Cadmium 0.73 0.53 0.99 TEC 5.0 PEC <1 <1 <1 <1
Chromium 3096 1195 43 TEC 111 PEC 71 28 28 11
Chromium, Hexavalent 46 21 NA NA NA NA NA NA NA NA
Copper 34 22 32 TEC 149 PEC 1 <1 <1 <1
Cyanide 0.34 0.28 0.10 USEPA R3 NA NA 3 3 NA NA
Iron 13945 11683 20000 USEPA R3 40000 NOAA SQuiRT (FW; SEL) <1 <1 <1 <1
Lead 84 56 36 TEC 128 PEC 2 2 <1 <1
Manganese 581 327 460 USEPA R3 1100 NOAA SQuiRT (FW; SEL) 1 <1 <1 <1
Mercury 0.15 0.11 0.18 TEC 1.1 PEC <1 <1 <1 <1
Selenium 2.3 1.9 2.0 USEPA R3 NA NA 1 <1 NA NA
Silver 3.0 1.4 1.0 USEPA R3 4.5 NOAA SQuiRT (FW; UET) 3 1 <1 <1
Zinc 173 94 121 TEC 459 PEC 1 <1 <1 <1

Notes:
(1)  Value for Total PCBs used as a surrogate for individual Aroclor
(2)  Value for benzo(k)fluoranthene as surrogate
(3)  Value for Endrin used as surrogate
(4)  Values based on EqP (ORNL SCVs, USEPA R3, and USEPA R5) were adjusted using the average site-specific Total Organic Carbon (TOC).

Average TOC (%): 6.7
AET - Apparent Effect Threshold
COPC - Chemical of Potential Concern
EqP -  Equibrium Partitioning method
FW - Freshwater
NA - Not available
NOAA SQuiRT -  NOAA Screening Quick Reference Tables (Buchman, 2008)
ORNL - Oak Ridge National Lab
PEC - Probable Effects Concentration (MacDonald et al, 2000)
PEL - Probable Effect Level (Buchman, 2008)
SEL - Severe Effect Level (Buchman, 2008)
SCV - Secondary Chronic Value (Jones et al., 1997)
TEC - Threshold Effects Concentration (MacDonald et al, 2000)
TEL - Threshold Effects Level (Buchman, 2008)
UET - Upper Effect Threshold (Buchman, 2008)
USEPA R3 -  USEPA Region 3 freshwater sediment screening values (USEPA, 2006).
USEPA R5-  USEPA Region 5 Ecological screening values (USEPA, 2003).

Sources:
Buchman, M.F., 2008.  NOAA Screening Quick Reference Tables.  NOAA OR&R Report 08-1.  Seattle WA.  Office of Response

and Restoration Division, National Oceanic and Atmospheric Administration, 34 pages.
Jones, D.S., G.W. Suter, and R.N. Hull. 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on

Sediment-Associated Biota: 1997 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-95/R4. November 1997.
MacDonald, D.D., C.G. Ingersoll, and T.A. Berger.  2000.  Development and Evaluation of Consensus-Based Sediment Quality Guidelines for

     Freshwater Ecosystems.  Archives of Environmental Contamination and Toxicology 39:20-31.
U.S. Environmental Protection Agency (USEPA) 2003.  USEPA Region 5 Ecological Screening Levels.  Revision August 2003.

Available on-line at http://www.epa.gov/reg5rcra/ca/edql.htm.
U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values. Available on-line at

 http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 29
HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

RME CTE Sediment Benchmark Sediment Benchmark
Chemical Concentration Concentration No Effect Effect No Effect HQ Effect HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE

Volatile Organics
2-Butanone 0.15 0.087 0.27 ORNL SCV (EqP) 3.0 ORNL SCV (EqP)(4) <1 <1 <1 <1
Acetone 0.51 0.28 0.0087 ORNL SCV (EqP) 0.097 ORNL SCV (EqP)(4) 58 32 5 3
Carbon disulfide 0.041 0.010 0.00085 USEPA R3 (EqP) 0.0095 USEPA R3 (EqP)(4) 48 12 4 1
Methyl acetate 0.0057 0.0057 NA NA NA NA NA NA NA NA
Methyl tert-butyl ether 0.00026 0.00026 NA NA NA NA NA NA NA NA

Semivolatile Organics
2-Methylnaphthalene 0.051 0.051 0.020 USEPA R3 0.23 USEPA R3 (EqP)(4) 3 3 <1 <1
4-Chloroaniline 1.3 1.3 0.15 USEPA R5 (EqP) 1.6 USEPA R5 (EqP)(4) 9 9 <1 <1
Acenaphthene 0.14 0.14 0.0067 USEPA R3 (CCME) 0.089 NOAA SQuiRT (FW; PEL) 21 21 2 2
Acenaphthylene 0.12 0.12 0.0059 USEPA R3 (CCME) 0.13 NOAA SQuiRT (FW; PEL) 21 21 <1 <1
Anthracene 0.77 0.37 0.057 TEC 0.85 PEC 13 7 <1 <1
Benzaldehyde 0.44 0.44 NA NA NA NA NA NA NA NA
Benzo(a)anthracene 2.2 1.5 0.11 TEC 1.1 PEC 20 14 2 1
Benzo(a)pyrene 1.9 1.4 0.15 TEC 1.5 PEC 13 9 1 <1
Benzo(b)fluoranthene 2.4 1.7 0.24 USEPA R3 (2) 13 NOAA SQuiRT (FW; SEL) (2) 10 7 <1 <1
Benzo(g,h,i)perylene 1.4 0.97 0.17 USEPA R3 0.30 NOAA SQuiRT (FW; UET) 8 6 5 3
Benzo(k)fluoranthene 1.6 1.1 0.24 USEPA R3 13 NOAA SQuiRT (FW; SEL) 7 5 <1 <1
Bis(2-ethylhexyl)phthalate 2.9 2.9 0.18 USEPA R3 0.75 NOAA SQuiRT (FW; UET) 16 16 4 4
Caprolactam 0.96 1.0 11 USEPA R3 (EqP) 122 USEPA R3 (EqP)(4) <1 <1 <1 <1
Carbazole 0.78 0.8 NA NA NA NA NA NA NA NA
Chrysene 2.3 1.6 0.17 TEC 1.3 PEC 14 10 2 1
Dibenz(a,h)anthracene 0.84 0.52 0.033 USEPA R3 0.10 NOAA SQuiRT (FW; UET) 25 16 8 5
Dimethylphthalate 0.46 0.46 NA NA NA NA NA NA NA NA
Fluoranthene 5.1 3.5 0.42 TEC 2.2 PEC 12 8 2 2
Fluorene 0.15 0.15 0.077 TEC 0.54 PEC 2 2 <1 <1
Indeno(1,2,3-cd)pyrene 1.5 1.1 0.017 USEPA R3 0.33 NOAA SQuiRT (FW; UET) 88 62 5 3
Phenanthrene 3.5 1.8 0.20 TEC 1.2 PEC 17 9 3 2
Pyrene 3.4 2.4 0.20 TEC 1.5 PEC 18 12 2 2

Pesticides
4,4'-DDD 0.099 0.055 0.0049 TEC 0.028 PEC 20 11 4 2
4,4'-DDE 0.044 0.029 0.0032 TEC 0.031 PEC 14 9 1 <1
4,4'-DDT 0.043 0.029 0.0042 TEC 0.063 PEC 10 7 <1 <1
Heptachlor epoxide 0.0048 0.0048 0.0025 TEC 0.016 PEC 2 2 <1 <1
Methoxychlor 0.11 0.11 0.019 USEPA R3 (EqP) NA NA 6 6 NA NA

PCBs
Aroclor-1260 (1) 0.17 0.17 0.060 TEC (1) 0.68 PEC (1) 3 3 <1 <1
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TABLE 29
HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

RME CTE Sediment Benchmark Sediment Benchmark
Chemical Concentration Concentration No Effect Effect No Effect HQ Effect HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE
Inorganics
Arsenic 7.4 4.8 9.8 TEC 33 PEC <1 <1 <1 <1
Barium 187 127 48 NOAA SQuiRT (Marine; AET) NA NA 4 3 NA NA
Beryllium 0.90 0.69 NA NA NA NA NA NA NA NA
Cadmium 21 11 0.99 TEC 5.0 PEC 21 11 4 2
Chromium 1813 931 43 TEC 111 PEC 42 21 16 8
Chromium, Hexavalent 7.9 5.5 NA NA NA NA NA NA NA NA
Copper 1119 596 32 TEC 149 PEC 35 19 8 4
Cyanide 3.5 1.3 0.10 USEPA R3 NA NA 35 13 NA NA
Iron 83238 25602 20000 USEPA R3 40000 NOAA SQuiRT (FW; SEL) 4 1 2 <1
Lead 176 118 36 TEC 128 PEC 5 3 1 <1
Manganese 627 447 460 USEPA R3 1100 NOAA SQuiRT (FW; SEL) 1 <1 <1 <1
Mercury 2.8 1.8 0.18 TEC 1.1 PEC 15 10 3 2
Nickel 335 135 23 TEC 49 PEC 15 6 7 3
Selenium 3.2 2.1 2 USEPA R3 NA NA 2 1 NA NA
Silver 70 36 1 USEPA R3 4.5 NOAA SQuiRT (FW; UET) 70 36 16 8
Thallium 1.1 0.86 NA NA NA NA NA NA NA NA
Zinc 486 294 121 TEC 459 PEC 4 2 1 <1

Notes:
(1)  Value for Total PCBs used as a surrogate for individual Aroclor
(2)  Value for benzo(k)fluoranthene as surrogate
(3)  Value for Endrin used as surrogate
(4)  Values based on EqP (ORNL SCVs, USEPA R3, and USEPA R5) were adjusted using the average site-specific Total Organic Carbon (TOC).

Average TOC (%): 11.2
AET - Apparent Effect Threshold
COPC - Chemical of Potential Concern
EqP -  Equibrium Partitioning method
FW - Freshwater
NA - Not available
NOAA SQuiRT -  NOAA Screening Quick Reference Tables (Buchman, 2008)
ORNL - Oak Ridge National Lab
PEC - Probable Effects Concentration (MacDonald et al, 2000)
PEL - Probable Effect Level (Buchman, 2008)
SEL - Severe Effect Level (Buchman, 2008)
SCV - Secondary Chronic Value (Jones et al., 1997)
TEC - Threshold Effects Concentration (MacDonald et al, 2000)
TEL - Threshold Effects Level (Buchman, 2008)
UET - Upper Effect Threshold (Buchman, 2008)
USEPA R3 -  USEPA Region 3 freshwater sediment screening values (USEPA, 2006).
USEPA R5-  USEPA Region 5 Ecological screening values (USEPA, 2003).

Sources:
Buchman, M.F., 2008.  NOAA Screening Quick Reference Tables.  NOAA OR&R Report 08-1.  Seattle WA.  Office of Response

and Restoration Division, National Oceanic and Atmospheric Administration, 34 pages.
Jones, D.S., G.W. Suter, and R.N. Hull. 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on

Sediment-Associated Biota: 1997 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-95/R4. November 1997.
MacDonald, D.D., C.G. Ingersoll, and T.A. Berger.  2000.  Development and Evaluation of Consensus-Based Sediment Quality Guidelines for

     Freshwater Ecosystems.  Archives of Environmental Contamination and Toxicology 39:20-31.
U.S. Environmental Protection Agency (USEPA) 2003.  USEPA Region 5 Ecological Screening Levels.  Revision August 2003.

Available on-line at http://www.epa.gov/reg5rcra/ca/edql.htm.
U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values. Available on-line at

 http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 30
HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

RME CTE Sediment Benchmark Sediment Benchmark
Chemical Concentration Concentration No Effect Effect No Effect HQ Effect HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE

Volatile Organics
1,1,1-Trichloroethane 0.016 0.0086 0.030 USEPA R3 (EqP) 0.43 USEPA R3 (EqP)(4) <1 <1 <1 <1
1,1-Dichloroethane 0.024 0.010 0.027 ORNL SCV (EqP) 0.39 ORNL SCV (EqP)(4) <1 <1 <1 <1
1,1-Dichloroethene 0.024 0.010 0.031 USEPA R3 (EqP) 0.44 USEPA R3 (EqP)(4) <1 <1 <1 <1
2-Butanone 0.50 0.18 0.27 ORNL SCV (EqP) 3.9 ORNL SCV (EqP)(4) 2 <1 <1 <1
Acetone 0.87 0.53 0.0087 ORNL SCV (EqP) 0.12 ORNL SCV (EqP)(4) 100 60 7 4
Carbon disulfide 0.030 0.012 0.00085 USEPA R3 (EqP) 0.012 USEPA R3 (EqP)(4) 35 14 2 <1
Methyl acetate 0.020 0.012 NA NA NA NA NA NA NA NA
Methyl tert-butyl ether 0.024 0.010 NA NA NA NA NA NA NA NA
Trichloroethene 0.0028 0.0028 0.097 USEPA R3 (EqP) 1.4 USEPA R3 (EqP)(4) <1 <1 <1 <1

Semivolatile Organics
2-Methylnaphthalene 0.046 0.05 0.020 USEPA R3 0.29 USEPA R3 (EqP)(4) 2 2 <1 <1
4-Chloroaniline 15 3.9 0.15 USEPA R5 (EqP) 2.1 USEPA R5 (EqP)(4) 103 27 7 2
Acenaphthene 0.098 0.10 0.0067 USEPA R3 (CCME) 0.089 NOAA SQuiRT (FW; PEL) 15 15 1 1
Acenaphthylene 0.11 0.11 0.0059 USEPA R3 (CCME) 0.13 NOAA SQuiRT (FW; PEL) 19 19 <1 <1
Anthracene 0.37 0.23 0.057 TEC 0.85 PEC 6 4 <1 <1
Benzaldehyde 15 3.9 NA NA NA NA NA NA NA NA
Benzo(a)anthracene 2.6 1.3 0.11 TEC 1.1 PEC 24 12 3 1
Benzo(a)pyrene 1.8 1.2 0.15 TEC 1.5 PEC 12 8 1 <1
Benzo(b)fluoranthene 3.4 1.7 0.24 USEPA R3 (2) 13 NOAA SQuiRT (FW; SEL) (2) 14 7 <1 <1
Benzo(g,h,i)perylene 1.3 0.86 0.17 USEPA R3 0.30 NOAA SQuiRT (FW; UET) 8 5 4 3
Benzo(k)fluoranthene 1.2 0.78 0.24 USEPA R3 13 NOAA SQuiRT (FW; SEL) 5 3 <1 <1
Bis(2-ethylhexyl)phthalate 0.52 0.52 0.18 USEPA R3 0.75 NOAA SQuiRT (FW; UET) 3 3 <1 <1
Caprolactam 0.53 0.53 11 USEPA R3 (EqP) 156 USEPA R3 (EqP)(4) <1 <1 <1 <1
Carbazole 0.36 0.36 NA NA NA NA NA NA NA NA
Chrysene 2.1 1.4 0.17 TEC 1.3 PEC 13 8 2 1
Dibenz(a,h)anthracene 0.47 0.26 0.033 USEPA R3 0.10 NOAA SQuiRT (FW; UET) 14 8 5 3
Dimethylphthalate 15 3.9 NA NA NA NA NA NA NA NA
Fluoranthene 4.1 2.7 0.42 TEC 2.2 PEC 10 6 2 1
Fluorene 0.11 0.11 0.077 TEC 0.54 PEC 1 1 <1 <1
Indeno(1,2,3-cd)pyrene 1.6 1.0 0.017 USEPA R3 0.33 NOAA SQuiRT (FW; UET) 94 61 5 3
Phenanthrene 2.5 1.2 0.20 TEC 1.2 PEC 12 6 2 1
Pyrene 3.3 2.1 0.20 TEC 1.5 PEC 17 11 2 1

Pesticides
4,4'-DDD 0.15 0.066 0.0049 TEC 0.028 PEC 31 14 5 2
4,4'-DDE 0.033 0.026 0.0032 TEC 0.031 PEC 10 8 1 <1
4,4'-DDT 0.033 0.026 0.0042 TEC 0.063 PEC 8 6 <1 <1
Dieldrin 0.10 0.028 0.0019 TEC 0.062 PEC 53 15 2 <1
Endrin aldehyde 0.10 0.028 0.0022 TEC (3) 0.21 PEC (3) 45 12 <1 <1
gamma-Chlordane 0.0049 0.0049 0.0032 TEC 0.21 PEC 2 2 <1 <1
Heptachlor epoxide 0.050 0.014 0.0025 TEC 0.016 PEC 20 6 3 <1
Methoxychlor 0.013 0.013 0.019 USEPA R3 (EqP) NA NA <1 <1 NA NA

PCBs
Aroclor-1260 (1) 0.0083 0.0083 0.060 TEC (1) 0.68 PEC (1) <1 <1 <1 <1
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TABLE 30
HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

RME CTE Sediment Benchmark Sediment Benchmark
Chemical Concentration Concentration No Effect Effect No Effect HQ Effect HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE
Inorganics
Aluminum 6416 5511 25500 NOAA SQuiRT (FW; TEL) NA NA <1 <1 NA NA
Antimony 0.67 0.63 2.0 USEPA R3 3.0 NOAA SQuiRT (FW; UET) <1 <1 <1 <1
Arsenic 5.2 3.5 9.8 TEC 33 PEC <1 <1 <1 <1
Barium 69 53 48 NOAA SQuiRT (Marine; AET) NA NA 1 1 NA NA
Beryllium 0.75 0.55 NA NA NA NA NA NA NA NA
Cadmium 1.3 0.95 0.99 TEC 5.0 PEC 1 <1 <1 <1
Chromium 23 16 43 TEC 111 PEC <1 <1 <1 <1
Chromium, Hexavalent 0.12 0.12 NA NA NA NA NA NA NA NA
Cobalt 7.9 6.3 50 USEPA R3 NA NA <1 <1 NA NA
Copper 399 81 32 TEC 149 PEC 13 3 3 <1
Cyanide 0.57 0.34 0.10 USEPA R3 NA NA 6 3 NA NA
Iron 14195 12137 20000 USEPA R3 40000 NOAA SQuiRT (FW; SEL) <1 <1 <1 <1
Lead 212 111 36 TEC 128 PEC 6 3 2 <1
Manganese 473 364 460 USEPA R3 1100 NOAA SQuiRT (FW; SEL) 1 <1 <1 <1
Mercury 0.76 0.34 0.18 TEC 1.1 PEC 4 2 <1 <1
Nickel 19 14 23 TEC 49 PEC <1 <1 <1 <1
Selenium 2.1 1.7 2.0 USEPA R3 NA NA 1 <1 NA NA
Silver 24 13 1.0 USEPA R3 4.5 NOAA SQuiRT (FW; UET) 24 13 5 3
Thallium 2.8 0.50 NA NA NA NA NA NA NA NA
Zinc 168 109 121 TEC 459 PEC 1 <1 <1 <1

Notes:
(1)  Value for Total PCBs used as a surrogate for individual Aroclor
(2)  Value for benzo(k)fluoranthene as surrogate
(3)  Value for Endrin used as surrogate
(4)  Values based on EqP (ORNL SCVs, USEPA R3, and USEPA R5) were adjusted using the average site-specific Total Organic Carbon (TOC).

Average TOC (%): 14.3
AET - Apparent Effect Threshold
COPC -Chemical of potential ecological concern
EqP -  Equibrium Partitioning method
FW - Freshwater
NA - Not available
NOAA SQuiRT -  NOAA Screening Quick Reference Tables (Buchman, 2008)
ORNL - Oak Ridge National Lab
PEC - Probable Effects Concentration (MacDonald et al, 2000)
PEL - Probable Effect Level (Buchman, 2008)
SEL - Severe Effect Level (Buchman, 2008)
SCV - Secondary Chronic Value (Jones et al., 1997)
TEC - Threshold Effects Concentration (MacDonald et al, 2000)
TEL - Threshold Effects Level (Buchman, 2008)
UET - Upper Effect Threshold (Buchman, 2008)
USEPA R3 -  USEPA Region 3 freshwater sediment screening values (USEPA, 2006).
USEPA R5-  USEPA Region 5 Ecological screening values (USEPA, 2003).

Sources:
Buchman, M.F., 2008.  NOAA Screening Quick Reference Tables.  NOAA OR&R Report 08-1.  Seattle WA.  Office of Response

and Restoration Division, National Oceanic and Atmospheric Administration, 34 pages.
Jones, D.S., G.W. Suter, and R.N. Hull. 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on

Sediment-Associated Biota: 1997 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-95/R4. November 1997.
MacDonald, D.D., C.G. Ingersoll, and T.A. Berger.  2000.  Development and Evaluation of Consensus-Based Sediment Quality Guidelines for

     Freshwater Ecosystems.  Archives of Environmental Contamination and Toxicology 39:20-31.
U.S. Environmental Protection Agency (USEPA) 2003.  USEPA Region 5 Ecological Screening Levels.  Revision August 2003.

Available on-line at http://www.epa.gov/reg5rcra/ca/edql.htm.
U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values. Available on-line at

 http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 31
HAZARD QUOTIENTS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

RME CTE Surface Water Benchmark Surface Water Benchmark
Chemical Concentration Concentration Acute Chronic Chronic HQ Acute HQ

(u g/L) (u g/L) (u g/L) Source (u g/L) Source RME CTE RME CTE

Inorganics (Dissolved)
Antimony 1.0 1.0 180 SAV 30 USEPA R3 <1 <1 <1 <1
Arsenic 1.7 0.90 340 NRWQC CMC 150 NRWQC CCC <1 <1 <1 <1
Barium 143 94 110 SAV 4.0 USEPA R3 36 23 1 <1
Beryllium 0.50 0.50 35 SAV 0.66 USEPA R3 <1 <1 <1 <1
Cadmium (1) 0.50 0.50 1.8 NRWQC CMC 0.67 NRWQC CCC <1 <1 <1 <1
Chromium 17 13 609 Site CMC 10 Site CCC 2 1 <1 <1
Chromium, Hexavalent 1.4 0.63 17 Site CMC 2 Site CCC <1 <1 <1 <1
Cobalt 7.7 5.0 1500 SAV 23 USEPA R3 <1 <1 <1 <1
Copper (2) 7.3 3.1 12 NRWQC CMC 8.1 NRWQC CCC <1 <1 <1 <1
Iron 26000 12433 NA NA 1000 NRWQC CCC 26 12 NA NA
Lead (1) 1.7 0.90 57 NRWQC CMC 2.2 NRWQC CCC <1 <1 <1 <1
Manganese 1540 981 2300 SAV 120 USEPA R3 13 8 <1 <1
Mercury (3) 0.10 0.10 1.4 NRWQC CMC 0.77 NRWQC CCC <1 <1 <1 <1
Nickel (1) 6.3 4.1 426 NRWQC CMC 47 NRWQC CCC <1 <1 <1 <1
Selenium (4) 2.5 2.5 - USEPA NRWQC 5.0 NRWQC CCC <1 <1 NA NA
Silver (1) 0.50 0.50 2.7 NRWQC CMC NA NA NA NA <1 <1
Zinc (1) 47 19 107 NRWQC CMC 108 NRWQC CCC <1 <1 <1 <1

Notes:
 1  Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Porewater average hardness (mg/L as CaCO3): 89
   2  Copper adjusted for hardness; biotic ligand model not used
   3  Value for Methylmercury
   4  No CMC available; NRWQC table states that using exposure to dissolved Se to predict toxicity is not appropriate

  CMC - Criterion Maximum Concentration
  CCC -  Criterion Continuous Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2016)
  SAV - Secondary Acute Value as presented in Suter and Tsao (1996).
  USEPA R3 - USEPA Region 3 freshwater surface water screening values (USEPA, 2006)

Sources:
Suter, G.W. and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects

on Aquatic Biota: 1996 Revision. Prepared for the US Department of Energy. ES/ER/TM-96/R2.
U.S. Environmental Protection Agency (USEPA). 2016. National Recommended Water Quality Criteria. USEPA Office

of Water and Office of Science and Technology. Available on-line at:
 http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm

U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values.
 Available on-line at: http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 32
HAZARD QUOTIENTS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

RME CTE Surface Water Benchmark Surface Water Benchmark
Chemical Concentration Concentration Acute Chronic Chronic HQ Acute HQ

(u g/L) (u g/L) (u g/L) Source (u g/L) Source RME CTE RME CTE

Inorganics (Dissolved)
Antimony 1.0 1.0 180 SAV 30 USEPA R3 <1 <1 <1 <1
Barium 146 89 110 SAV 4.0 USEPA R3 36 22 1 <1
Beryllium 0.50 0.50 35 SAV 0.66 USEPA R3 <1 <1 <1 <1
Cadmium (1) 0.50 0.50 2.2 NRWQC CMC 0.75 NRWQC CCC <1 <1 <1 <1
Chromium 16200 2733 609 Site CMC 10 Site CCC 1620 273 27 4
Chromium, Hexavalent 14900 2484 17 Site CMC 2 Site CCC 7450 1242 876 146
Copper (2) 1.0 1.0 14 NRWQC CMC 9.3 NRWQC CCC <1 <1 <1 <1
Iron 63425 17393 NA NA 1000 NRWQC CCC 63 17 NA NA
Lead (1) 1.1 0.68 68 NRWQC CMC 2.6 NRWQC CCC <1 <1 <1 <1
Manganese 2316 1171 2300 SAV 120 USEPA R3 19 10 1 <1
Mercury (3) 0.10 0.10 1.4 NRWQC CMC 0.77 NRWQC CCC <1 <1 <1 <1
Selenium (4) 2.5 2.5 - USEPA NRWQC 5.0 NRWQC CCC <1 <1 NA NA
Silver (1) 0.50 0.50 3.5 NRWQC CMC NA NA NA NA <1 <1
Zinc (1) 12 7.8 122 NRWQC CMC 123 NRWQC CCC <1 <1 <1 <1

Notes:
 1  Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Porewater average hardness (mg/L as CaCO3): 105
   2  Copper adjusted for hardness; biotic ligand model not used
   3  Value for Methylmercury
   4  No CMC available; NRWQC table states that using exposure to dissolved Se to predict toxicity is not appropriate

  CMC - Criterion Maximum Concentration
  CCC -  Criterion Continuous Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2016)
  SAV - Secondary Acute Value as presented in Suter and Tsao (1996).
  USEPA R3 - USEPA Region 3 freshwater surface water screening values (USEPA, 2006)

Sources:
Suter, G.W. and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects

on Aquatic Biota: 1996 Revision. Prepared for the US Department of Energy. ES/ER/TM-96/R2.
U.S. Environmental Protection Agency (USEPA). 2016. National Recommended Water Quality Criteria. USEPA Office

of Water and Office of Science and Technology. Available on-line at:
 http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm

U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values.
 Available on-line at: http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
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TABLE 33
HAZARD QUOTIENTS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

RME CTE Surface Water Benchmark Surface Water Benchmark
Chemical Concentration Concentration Acute Chronic Chronic HQ Acute HQ

(u g/L) (u g/L) (u g/L) Source (u g/L) Source RME CTE RME CTE

Inorganics (Dissolved)
Arsenic 1.1 1.1 340 NRWQC CMC 150 NRWQC CCC <1 <1 <1 <1
Barium 62 62 110 SAV 4.0 USEPA R3 16 16 <1 <1
Beryllium 0.50 0.50 35 SAV 0.66 USEPA R3 <1 <1 <1 <1
Cadmium (1) 0.50 0.50 2.0 NRWQC CMC 0.71 NRWQC CCC <1 <1 <1 <1
Chromium 8.0 8.0 609 Site CMC 10 Site CCC <1 <1 <1 <1
Chromium, Hexavalent 0.25 0.25 17 Site CMC 2 Site CCC <1 <1 <1 <1
Copper (2) 1.5 1.5 13 NRWQC CMC 8.8 NRWQC CCC <1 <1 <1 <1
Iron 11100 11100 NA NA 1000 NRWQC CCC 11 11 NA NA
Lead (1) 0.50 0.50 63 NRWQC CMC 2.5 NRWQC CCC <1 <1 <1 <1
Manganese 3000 3000 2300 SAV 120 USEPA R3 25 25 1 1
Mercury (3) 0.084 0.084 1.4 NRWQC CMC 0.77 NRWQC CCC <1 <1 <1 <1
Nickel (1) 5.8 5.8 460 NRWQC CMC 51 NRWQC CCC <1 <1 <1 <1
Selenium (4) 2.5 2.5 - USEPA NRWQC 5.0 NRWQC CCC <1 <1 NA NA
Silver (1) 0.084 0.084 3.1 NRWQC CMC NA NA NA NA <1 <1
Thallium 0.50 0.50 110 SAV 0.80 USEPA R3 <1 <1 <1 <1
Zinc (1) 6.5 6.5 115 NRWQC CMC 116 NRWQC CCC <1 <1 <1 <1

Notes:
 1  Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Porewater average hardness (mg/L as CaCO3): 98
   2  Copper adjusted for hardness; biotic ligand model not used
   3  Value for Methylmercury
   4  No CMC available; NRWQC table states that using exposure to dissolved Se to predict toxicity is not appropriate

  CMC - Criterion Maximum Concentration
  CCC -  Criterion Continuous Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2016)
  SAV - Secondary Acute Value as presented in Suter and Tsao (1996).
  USEPA R3 - USEPA Region 3 freshwater surface water screening values (USEPA, 2006)

Sources:
Suter, G.W. and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects

on Aquatic Biota: 1996 Revision. Prepared for the US Department of Energy. ES/ER/TM-96/R2.
U.S. Environmental Protection Agency (USEPA). 2016. National Recommended Water Quality Criteria. USEPA Office

of Water and Office of Science and Technology. Available on-line at:
 http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm

U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values.
 Available on-line at: http://www.epa.gov/reg3hwmd/risk/eco/index.htm.

Page 1 of 1 PW EPCs and HQs and RRs-042716 [PW HQs-Mech Pond+Bungay]



TABLE 34
HAZARD QUOTIENTS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

RME CTE Surface Water Benchmark Surface Water Benchmark
Chemical Concentration Concentration Acute Chronic Chronic HQ Acute HQ

(u g/L) (u g/L) (u g/L) Source (u g/L) Source RME CTE RME CTE

Inorganics (Dissolved)
Aluminum 70 45 750 NRWQC CMC 87 NRWQC CCC <1 <1 <1 <1
Antimony 1.0 1.0 180 SAV 30 USEPA R3 <1 <1 <1 <1
Arsenic 19 7.1 340 NRWQC CMC 150 NRWQC CCC <1 <1 <1 <1
Barium 142 99 110 SAV 4.0 USEPA R3 36 25 1 <1
Beryllium 0.50 0.50 35 SAV 0.66 USEPA R3 <1 <1 <1 <1
Cadmium (1) 0.50 0.50 2.5 NRWQC CMC 0.83 NRWQC CCC <1 <1 <1 <1
Chromium 2.4 1.5 609 Site CMC 10 Site CCC <1 <1 <1 <1
Chromium, Hexavalent 0.25 0.25 17 Site CMC 2 Site CCC <1 <1 <1 <1
Cobalt 4.1 1.9 1500 SAV 23 USEPA R3 <1 <1 <1 <1
Copper (2) 0.61 0.61 16 NRWQC CMC 10.4 NRWQC CCC <1 <1 <1 <1
Iron 44400 20070 NA NA 1000 NRWQC CCC 44 20 NA NA
Lead (1) 1.4 0.80 78 NRWQC CMC 3.0 NRWQC CCC <1 <1 <1 <1
Manganese 6320 3590 2300 SAV 120 USEPA R3 53 30 3 2
Mercury (3) 0.044 0.044 1.4 NRWQC CMC 0.77 NRWQC CCC <1 <1 <1 <1
Nickel (1) 3.8 2.2 541 NRWQC CMC 60 NRWQC CCC <1 <1 <1 <1
Selenium (4) 2.5 2.5 - USEPA NRWQC 5.0 NRWQC CCC <1 <1 NA NA
Silver (1) 0.026 0.026 4.3 NRWQC CMC NA NA NA NA <1 <1
Thallium 0.50 0.50 110 SAV 0.80 USEPA R3 <1 <1 <1 <1
Zinc (1) 12 6.6 135 NRWQC CMC 137 NRWQC CCC <1 <1 <1 <1

Notes:
 1  Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Porewater average hardness (mg/L as CaCO3): 119
   2  Copper adjusted for hardness; biotic ligand model not used
   3  Value for Methylmercury
   4  No CMC available; NRWQC table states that using exposure to dissolved Se to predict toxicity is not appropriate

  CMC - Criterion Maximum Concentration
  CCC -  Criterion Continuous Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2016)
  SAV - Secondary Acute Value as presented in Suter and Tsao (1996).
  USEPA R3 - USEPA Region 3 freshwater surface water screening values (USEPA, 2006)

Sources:
Suter, G.W. and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects

on Aquatic Biota: 1996 Revision. Prepared for the US Department of Energy. ES/ER/TM-96/R2.
U.S. Environmental Protection Agency (USEPA). 2016. National Recommended Water Quality Criteria. USEPA Office

of Water and Office of Science and Technology. Available on-line at:
 http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm

U.S. Environmental Protection Agency (USEPA).  2006.  USEPA Region 3 Freshwater Surface Water Screening Values.
 Available on-line at: http://www.epa.gov/reg3hwmd/risk/eco/index.htm.

Page 1 of 1 PW EPCs and HQs and RRs-042716 [PW HQs-Reference]

I I I I I I I I I I I I 



TABLE 35
HAZARD QUOTIENTS FOR SOIL COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

RME CTE Soil Benchmark Soil Benchmark Invertebrate Plant
Chemical Concentration Concentration Invertebrates Plants HQ HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE

Volatile Organics
Methyl acetate 0.023 0.014 NA NA NA NA NA NA NA NA

Semivolatile Organics
Benzo(a)anthracene 4.1 1.4 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(a)pyrene 3.2 1.1 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(b)fluoranthene 2.2 1.3 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(g,h,i)perylene 1.1 0.71 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(k)fluoranthene 1.6 0.94 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Caprolactam 0.61 0.61 NA NA NA NA NA NA NA NA
Chrysene 2.3 1.4 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene 1.2 0.76 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Pyrene 8.0 2.6 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1

Pesticides
4,4'-DDE 0.081 0.044 12 CCME (commercial) 12 CCME (commercial) <1 <1 <1 <1
4,4'-DDT 0.59 0.26 12 CCME (commercial) 12 CCME (commercial) <1 <1 <1 <1

Inorganics
Aluminum 9336 8793 pH < 5.5 Eco-SSL (4) pH < 5.5 Eco-SSL (4) NA NA NA NA
Antimony 18.5 9.8 78 Eco-SSL (invertebrates) 5.0 ORNL (plants) <1 <1 4 2
Cadmium 0.71 0.7 140 Eco-SSL (invertebrates) 32 Eco-SSL (plants) <1 <1 <1 <1
Chromium 5244 2620 0.40  ORNL (invertebrates) 1.0 ORNL (plants) 13110 6550 5244 2620
Cobalt 21 10 20 USEPA R4 13 Eco-SSL (plants) 1 <1 2 <1
Copper 248 129 80 Eco-SSL (invertebrates) 70 Eco-SSL (plants) 3 2 4 2
Cyanide 2.9 0.89 1.9 CSQG (5) 15 CSQG (6) 2 <1 <1 <1
Lead 353 199 1700 Eco-SSL (invertebrates) 120 Eco-SSL (plants) <1 <1 3 2
Manganese 481 310 450 Eco-SSL (invertebrates) 220 Eco-SSL (plants) 1 <1 2 1
Mercury 0.22 0.15 0.10  ORNL (invertebrates) 0.30 ORNL (plants) 2 1 <1 <1
Nickel 82 38 280 Eco-SSL (invertebrates) 38 Eco-SSL (plants) <1 <1 2 <1
Selenium 1.0 1.0 4.1 Eco-SSL (invertebrates) 0.52 Eco-SSL (plants) <1 <1 2 2
Silver 72 33 2.0 USEPA R4 560 Eco-SSL (plants) 36 16 <1 <1
Vanadium 21 20 NA NA 0.52 Eco-SSL (plants) NA NA 39 39
Zinc 135 115 120 Eco-SSL (invertebrates) 160 Eco-SSL (plants) 1 <1 <1 <1

Notes:
(1) Value for acenaphthene used as a surrogate
(2) General value for phthalates (total) used as a surrogate
(3) Value for Total PCBs used as a surrogate for individual Aroclor
(4) Aluminum is identified as a COPC only for soils with a pH <5.5 (USEPA, 2003a).
(5) Lowest LOEC concentration for cyanide on plants
(6) Average LOEC concentration for cyanide for invertebrates

CCME - Canadian Council of Ministers of the Environment
CSQG - Canadian Soil Quality Guidelines
Eco-SSL - Ecological Soil Screening Level
mg/kg - milligram per kilogram
NA - Not available
ORNL - Oak Ridge National Laboratory
PCB - Polychlorinated biphenyl
LOEC - Lowest Observed Effects Concentration
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TABLE 36
HAZARD QUOTIENTS FOR SOIL COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

RME CTE Soil Benchmark Soil Benchmark Invertebrate Plant
Chemical Concentration Concentration Invertebrates Plants HQ HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE

Volatile Organics
Methyl acetate 0.0025 0.0025 NA NA NA NA NA NA NA NA

Semivolatile Organics
Benzo(a)anthracene 2.2 0.96 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(a)pyrene 2.3 1.0 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(b)fluoranthene 2.6 1.1 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(g,h,i)perylene 1.8 0.79 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(k)fluoranthene 2.0 0.91 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Butylbenzylphthalate 0.41 0.18 0.10 USEPA R4 (2) 0.10 USEPA R4 (2) 4 2 4 2
Caprolactam 0.21 0.14 NA NA NA NA NA NA NA NA
Chrysene 2.8 1.3 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene 2.0 0.83 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Pyrene 4.2 1.8 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1

PCBs
Aroclor-1260 0.11 0.049 33 CCME (commercial) (3) 40 ORNL (Plants) (3) <1 <1 <1 <1

Inorganics
Aluminum 8664 8136 pH < 5.5 Eco-SSL (4) pH < 5.5 Eco-SSL (4) NA NA NA NA
Antimony 9.8 5.7 78 Eco-SSL (invertebrates) 5.0 ORNL (plants) <1 <1 2 1
Cadmium 0.7 0.57 140 Eco-SSL (invertebrates) 32 Eco-SSL (plants) <1 <1 <1 <1
Chromium 891 421 0.40  ORNL (invertebrates) 1.0 ORNL (plants) 2228 1053 891 421
Copper 39 31 80 Eco-SSL (invertebrates) 70 Eco-SSL (plants) <1 <1 <1 <1
Cyanide 0.76 0.53 0.9 CSQG (5) 15 CSQG (6) <1 <1 <1 <1
Lead 273 162 1700 Eco-SSL (invertebrates) 120 Eco-SSL (plants) <1 <1 2 1
Manganese 575 413 450 Eco-SSL (invertebrates) 220 Eco-SSL (plants) 1 <1 3 2
Mercury 0.24 0.19 0.10  ORNL (invertebrates) 0.30 ORNL (plants) 2 2 <1 <1
Selenium 2.0 1.5 4.1 Eco-SSL (invertebrates) 0.52 Eco-SSL (plants) <1 <1 4 3
Silver 12 5.5 2.0 USEPA R4 560 Eco-SSL (plants) 6 3 <1 <1
Vanadium 15 12 NA NA 0.52 Eco-SSL (plants) NA NA 29 24
Zinc 104 87 120 Eco-SSL (invertebrates) 160 Eco-SSL (plants) <1 <1 <1 <1

Notes:
(1) Value for acenaphthene used as a surrogate
(2) General value for phthalates (total) used as a surrogate
(3) Value for Total PCBs used as a surrogate for individual Aroclor
(4) Aluminum is identified as a COPC only for soils with a pH <5.5 (USEPA, 2003a).
(5) Lowest LOEC concentration for cyanide on plants
(6) Average LOEC concentration for cyanide for invertebrates

CCME - Canadian Council of Ministers of the Environment
CSQG - Canadian Soil Quality Guidelines
Eco-SSL - Ecological Soil Screening Level
mg/kg - milligram per kilogram
NA - Not available
ORNL - Oak Ridge National Laboratory
PCB - Polychlorinated biphenyl
LOEC - Lowest Observed Effects Concentration
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TABLE 37
HAZARD QUOTIENTS FOR SOIL COPCS

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

RME CTE Soil Benchmark Soil Benchmark Invertebrate Plant
Chemical Concentration Concentration Invertebrates Plants HQ HQ

(mg/Kg) (mg/Kg) (mg/Kg) Source (mg/Kg) Source RME CTE RME CTE

Volatile Organics
Methyl acetate 0.0130 0.0063 NA NA NA NA NA NA NA NA

Semivolatile Organics
Benzo(a)anthracene 0.39 0.25 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(a)pyrene 0.44 0.28 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(b)fluoranthene 1.1 0.45 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(g,h,i)perylene 0.56 0.25 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Benzo(k)fluoranthene 0.37 0.24 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Butylbenzylphthalate 8.5 2.6 0.10 USEPA R4 (2) 0.10 USEPA R4 (2) 85 26 85 26
Caprolactam 0.14 0.14 NA NA NA NA NA NA NA NA
Chrysene 0.64 0.39 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Fluorene 0.020 0.020 29 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene 0.66 0.28 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1
Pyrene 0.69 0.45 18 Eco-SSL (invertebrates) 25 ORNL (plants) (1) <1 <1 <1 <1

Pesticides
4,4'-DDE 0.030 0.012 12 CCME (commercial) 12 CCME (commercial) <1 <1 <1 <1
4,4'-DDT 0.0086 0.009 12 CCME (commercial) 12 CCME (commercial) <1 <1 <1 <1

PCBs
Aroclor-1260 0.047 0.047 33 CCME (commercial) (3) 40 ORNL (Plants) (3) <1 <1 <1 <1

Inorganics
Aluminum 10062 8954 pH < 5.5 Eco-SSL (4) pH < 5.5 Eco-SSL (4) NA NA NA NA
Antimony 0.50 0.34 78 Eco-SSL (invertebrates) 5.0 ORNL (plants) <1 <1 <1 <1
Cadmium 1.0 0.65 140 Eco-SSL (invertebrates) 32 Eco-SSL (plants) <1 <1 <1 <1
Chromium 16 14 0.40  ORNL (invertebrates) 1.0 ORNL (plants) 41 35 16 14
Cobalt 3.8 2.8 20 USEPA R4 13 Eco-SSL (plants) <1 <1 <1 <1
Copper 40 25 80 Eco-SSL (invertebrates) 70 Eco-SSL (plants) <1 <1 <1 <1
Cyanide 0.54 0.37 1.9 CSQG (5) 15 CSQG (6) <1 <1 <1 <1
Lead 101 75 1700 Eco-SSL (invertebrates) 120 Eco-SSL (plants) <1 <1 <1 <1
Manganese 278 209 450 Eco-SSL (invertebrates) 220 Eco-SSL (plants) <1 <1 1 <1
Mercury 0.49 0.32 0.10  ORNL (invertebrates) 0.30 ORNL (plants) 5 3 2 1
Nickel 14 10 280 Eco-SSL (invertebrates) 38 Eco-SSL (plants) <1 <1 <1 <1
Selenium 1.0 0.72 4.1 Eco-SSL (invertebrates) 0.52 Eco-SSL (plants) <1 <1 2 1
Silver 3.4 1.9 2.0 USEPA R4 560 Eco-SSL (plants) 2 <1 <1 <1
Vanadium 23 20 NA NA 0.52 Eco-SSL (plants) NA NA 45 38
Zinc 138 76 120 Eco-SSL (invertebrates) 160 Eco-SSL (plants) 1 <1 <1 <1

Notes:
(1) Value for acenaphthene used as a surrogate
(2) General value for phthalates (total) used as a surrogate
(3) Value for Total PCBs used as a surrogate for individual Aroclor
(4) Aluminum is identified as a COPC only for soils with a pH <5.5 (USEPA, 2003a).
(5) Lowest LOEC concentration for cyanide on plants
(6) Average LOEC concentration for cyanide for invertebrates

CCME - Canadian Council of Ministers of the Environment
CSQG - Canadian Soil Quality Guidelines
Eco-SSL - Ecological Soil Screening Level
mg/kg - milligram per kilogram
NA - Not available
ORNL - Oak Ridge National Laboratory
PCB - Polychlorinated biphenyl
LOEC - Lowest Observed Effects Concentration
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TABLE 38A
SUMMARY OF AVS, SEM and TOC DATA

WALTON & LONSBURY SUPERFUND SITE

Southern Wetland Bliss Brook Mechanics Pond Reference
SD-301 SD-203 SD-205 SD-208 SD-210 SD-211 SD-212 SD-214 SD-218 SD-224 SD-226 SD-312 SD-207 SD-220 SD-240

AVS
Acid Volatile Sulfide 0.69 J 5.1 J 10.05 J 0.9 J 1.7 J 0.12 UJ 0.18 J 0.12 J 0.24 J 19 J 44 J 7.1 J 0.15 UJ 9.1 J 0.44 UJ
     (umol/g dry wt)

TOC
Total Organic Carbon 16000 140000 J 275000 J 140000 J 110000 J 14000 J 9900 J 96000 64000 100000 J 190000 J 150000 J 29000 150000 J 190000 J
      (ug/g dry wt)
Foc 0.016 0.14 0.275 0.14 0.11 0.014 0.0099 0.096 0.064 0.1 0.19 0.15 0.029 0.15 0.19

SEM  (umol/g dry wt)
Cadmium, SEM 0.00111 J 0.0259 J 0.0176 J 0.00533 J 0.0125 J 0.000879 J 0.000564 J 0.00995 J 0.00878 J 0.0343 J 1.04 J 0.825 J 0.00268 J 0.0121 J 0.00495 J
Copper, SEM 0.134 J 2.91 J 0.9705 J 0.0728 J 0.317 J 0.204 J 0.0274 J 0.619 J 0.883 J 0.0179 J 3.1 J 0.139 J 0.0534 J 0.184 J 0.0242 J
Lead, SEM 0.696 J 1.08 J 1.03 J 0.269 J 0.308 J 0.0206 J 0.0339 J 0.668 J 0.745 J 0.476 J 2.69 J 1.27 J 0.0365 J 0.99 J 0.0891 J
Nickel, SEM 0.0645 J 0.434 J 0.3755 J 0.0272 J 0.126 J 0.0354 J 0.0124 J 0.124 J 0.103 J 0.277 J 3.32 J 1.92 J 0.0252 J 0.121 J 0.104 J
Silver, SEM 0.00921 J 0.284 J 0.141 J 0.00013 UJ 0.00212 J 0.00013 J 0.00019 J 0.00478 J 0.0712 J 0.00126 J 0.0705 J 0.0051 J 0.000484 J 0.00819 J 0.00084 J
Zinc, SEM 0.152 J 3.95 J 3.235 J 1.11 J 1.94 J 0.295 J 0.159 J 5.73 J 2.1 J 3.48 J 32.8 J 15.9 J 0.461 J 1.74 J 0.207 J

Calculations
Sum SEM 1 1.052 8.54 5.70 1.48 2.71 0.556 0.233 7.16 3.87 4.29 43.0 20.1 0.579 3.05 0.430
SEM/AVS (ratio) 1.53 1.67 0.57 1.64 1.59 4.63 1.29 59.65 16.14 0.23 0.98 2.83 3.86 0.34 0.98
Sum SEM - AVS 0.362 3.44 -4.35 0.58 1.01 0.436 0.053 7.04 3.63 -14.71 -1.04 13.00 0.429 -6.05 -0.010
(Sum SEM - AVS)/foc 2 22.65 24.56 -15.82 4.14 9.17 31.14 5.34 73.31 56.79 -147.11 -5.45 86.65 14.78 -40.33 -0.05

Notes:
(1) Silver concentration is divided by 2 in the Sum SEM calculation (USEPA, 2005i).
(2)  Normalized value = (SEM-AVS)/foc (umol/goc)
     If normalized value <130 umol/goc then sample is unlikely to be toxic.
                                      130-3,000 umol/goc then sample toxicity is uncertain.
                                      > 3,000 umol/goc then sample is likely to be toxic.

AVS - acid volatile sulfides (umol/g)
SEM - simultaneously extractable metals (umol/g)
TOC - total organic carbon (mg/kg)
foc - fraction organic carbon (goc/g sed)
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TABLE 38B
SUMMARY OF AVS, SEM and TOC DATA - PROPERTY & SOUTHERN WETLAND

WALTON & LONSBURY SUPERFUND SITE
Soil Samples collected October 2016

WL-SO-4-501 WL-SO-4-502 WL-SO-4-503 WL-SO-4-504 WL-SO-4-505 WL-SO-4-506 WL-SO-4-507 WL-SO-4-508 WL-SO-4-509 WL-SO-4-510
AVS
Acid Volatile Sulfide 0.074 U 0.044 U 0.044 U 0.057 U 0.052 U 0.27 U 0.17 U 0.072 U 0.30 U 0.048 U
     (umol/g dry wt)

TOC
Total Organic Carbon 140000 27000 42000 51000 64000 410000 220000 65000 450000 53000
      (ug/g dry wt)
Foc 0.14 0.027 0.042 0.051 0.064 0.41 0.22 0.065 0.45 0.053

SEM  (umol/g dry wt)
Cadmium, SEM 0.0016 0.00197 0.00215 0.002 0.00499 0.017 0.00829 0.007 0.0157 0.00147
Copper, SEM 0.270 0.273 0.309 1.05 0.5 1.08 2.94 2.52 1.13 0.162
Lead, SEM 0.249 0.719 0.388 0.498 1.95 0.57 1.47 0.554 0.869 0.434
Mercury, SEM 0.0000103 J 0.0000097 J 0.0000467 J 0.0000586 J 0.000662 J 0.0000717 J 0.0000791 J 0.0000723 J 0.000024 UJ 0.0000153 J
Nickel, SEM 0.0717 0.0319 0.0376 0.0746 0.0494 0.422 0.274 0.246 0.212 0.0369
Silver, SEM 0.00659 0.0217 0.00943 0.025 0.00468 0.282 0.178 0.586 0.0496 0.0702
Zinc, SEM 0.429 0.355 0.504 0.596 1.4 2.15 1.89 1.09 3.86 0.391

Calculations
Sum SEM 1 1.024 1.39 1.25 2.23 3.91 4.38 6.67 4.71 6.11 1.06
SEM/AVS (ratio) NC NC NC NC NC NC NC NC NC NC
Sum SEM - AVS 1.024 1.39 1.25 2.23 3.91 4.38 6.67 4.71 6.11 1.06
(Sum SEM - AVS)/foc 2 7.31 51.5 29.7 43.8 61.1 10.7 30.3 72.5 13.6 20.0

Notes:
(1) Silver concentration is divided by 2 in the Sum SEM calculation (USEPA, 2005i).
(2)  Normalized value = (SEM-AVS)/foc (umol/goc)
     If normalized value <130 umol/goc then sample is unlikely to be toxic.
                                      130-3,000 umol/goc then sample toxicity is uncertain.
                                      > 3,000 umol/goc then sample is likely to be toxic.

AVS - acid volatile sulfides (umol/g)
NC - not calculated since AVS was below detection limit
SEM - simultaneously extractable metals (umol/g)
TOC - total organic carbon (mg/kg)
foc - fraction organic carbon (goc/g sed)
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TABLE 38C
SUMMARY OF AVS, SEM and TOC DATA

WALTON & LONSBURY SUPERFUND SITE
Soil Samples collected October 2016

WL-SO-4-511 WL-SO-4-512 WL-SO-4-513 WL-SO-4-514 WL-SO-4-515 WL-SO-4-516 WL-SO-4-517 WL-SO-4-518 WL-SO-4-519 WL-SO-4-520
AVS
Acid Volatile Sulfide 0.053 U 0.048 U 0.058 U 0.29 0.043 U 0.050 U 0.056 U 0.062 U 0.086 U 0.21 U
     (umol/g dry wt)

TOC
Total Organic Carbon 34000 10000 56000 28000 28000 38000 40000 64000 170000 240000
      (ug/g dry wt)
Foc 0.034 0.010 0.056 0.028 0.028 0.038 0.040 0.064 0.17 0.24

SEM  (umol/g dry wt)
Cadmium, SEM 0.00104 0.00121 0.00143 0.00684 0.00226 0.00105 0.00306 0.00279 0.0126 0.0175
Copper, SEM 0.0881 0.117 0.151 0.691 0.145 0.192 0.62 0.405 0.78 0.716
Lead, SEM 0.221 0.0758 0.161 0.633 0.371 0.787 1.39 2.85 1.01 1.72
Mercury, SEM 0.0000313 J 0.0000208 J 0.0000264 J 0.000004 J 0.0000844 J 0.000266 J 0.000398 J 0.000201 J 0.0000704 J 0.0000993 J
Nickel, SEM 0.0311 0.0536 0.0312 0.112 0.0276 0.0292 0.0618 0.103 0.173 0.172
Silver, SEM 0.00257 0.00227 0.0013 0.12 0.00127 0.0116 0.0122 0.108 0.123 0.00982
Zinc, SEM 0.17 0.387 0.194 0.898 0.88 0.203 0.723 0.478 1.91 8.47

Calculations
Sum SEM 1 0.513 0.636 0.539 2.40 1.43 1.22 2.80 3.89 3.95 11.1
SEM/AVS (ratio) NC NC NC 8.28 NC NC NC NC NC NC
Sum SEM - AVS 0.513 0.636 0.539 2.11 1.43 1.22 2.80 3.89 3.95 11.1
(Sum SEM - AVS)/foc 2 15.1 63.6 9.63 75.4 50.9 32.1 70.1 60.8 23.2 46.3

Notes:
(1) Silver concentration is divided by 2 in the Sum SEM calculation (USEPA, 2005i).
(2)  Normalized value = (SEM-AVS)/foc (umol/goc)
     If normalized value <130 umol/goc then sample is unlikely to be toxic.
                                      130-3,000 umol/goc then sample toxicity is uncertain.
                                      > 3,000 umol/goc then sample is likely to be toxic.

AVS - acid volatile sulfides (umol/g)
NC - not calculated since AVS was below detection limit
SEM - simultaneously extractable metals (umol/g)
TOC - total organic carbon (mg/kg)
foc - fraction organic carbon (goc/g sed)
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Interpretive Risk Matrix for HQs from Sediment, Soil and Model Resultsa

Risk No Effect (NOAEL) Effect (LOAEL) Potential for Adverse Confidence
Scenario RME CTE RME CTE Population-level Effects  Level

1 RR ≤ 1 RR ≤ 1 RR ≤ 1 RR ≤ 1 Adverse effects are unlikely High
2 RR > 1 RR ≤ 1 RR ≤ 1 RR ≤ 1 Adverse effects are unlikely Moderate
3 RR > 1 RR > 1 RR ≤ 1 RR ≤ 1 Adverse effects are unlikely Low

4 RR > 1 RR ≤ 1 RR > 1 RR ≤ 1 Adverse effects are possible Low
5 RR > 1 RR > 1 RR > 1 RR ≤ 1 Adverse effects are possible Moderate
6 RR > 1 RR > 1 RR > 1 RR > 1 Adverse effects are possible High

Interpretive Risk Matrix for HQs from Surface Water Resultsa

Risk Chronic Acute Potential for Adverse Confidence
Scenario RME CTE RME CTE Population-level Effects  Level

1 RR ≤ 1 RR ≤ 1 RR ≤ 1 RR ≤ 1 Adverse effects are unlikely High
2 RR > 1 RR ≤ 1 RR ≤ 1 RR ≤ 1 Adverse effects are unlikely Moderate
3 RR > 1 RR > 1 RR ≤ 1 RR ≤ 1 Adverse effects are unlikely Low

4 RR > 1 RR ≤ 1 RR > 1 RR ≤ 1 Adverse effects are possible Moderate
5 RR > 1 RR > 1 RR > 1 RR ≤ 1 Adverse effects are possible High
6 RR > 1 RR > 1 RR > 1 RR > 1 Adverse effects are possible High

a Residual risks (RR) were calculated by subtracting reference Hazard Quotients (HQs) from site HQs for each COPC.

This matrix was used to characterize the relative risk represented by each RR value for the various risk scenarios.

CTE = central tendency exposure

COPC = Chemical of potential concern

HQ = Hazard Quotient

LOAEL = lowest observed adverse effect level

NOAEL = no observed adverse effect level

RME = reasonable maximum exposure

RR = residual risk

TRV = toxicity reference value

TABLE 39. INTERPRETIVE RISK MATRIX FOR CHARACTERIZATION OF RISK IN THE BASELINE
ECOLOGICAL RISK ASSESSMENT
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TABLE 40
RESIDUAL RISK HAZARD QUOTIENTS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Chemical Chronic HQ Acute HQ Chronic RR Acute RR
RME CTE RME CTE RME CTE RME CTE

Inorganics (Dissolved)
Aluminum 14 4 2 <1 14 4 2 <1
Barium 32 19 1 <1 16 5 <1 <1
Chromium 16 6 <1 <1 16 5 <1 <1
Iron 89 11 NA NA 88 10 NA NA
Lead 10 5 <1 <1 9 5 <1 <1
Manganese 10 8 <1 <1 <1 <1 <1 <1

Notes:

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard Quotient
  NA -  Not Available
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ

Page 1 of 1 SW EPCs and HQs and RRs-021318 REV [SW RR-Prop+S Wetland]
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TABLE 41
RESIDUAL RISK HAZARD QUOTIENTS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Chemical Chronic HQ Acute HQ Chronic RR Acute RR
RME CTE RME CTE RME CTE RME CTE

Inorganics (Dissolved)
Barium 18 17 <1 <1 2 3 <1 <1
Chromium 15 10 <1 <1 15 10 <1 <1
Chromium, Hexavalent 57 37 7 4 57 37 7 4
Manganese 11 10 <1 <1 <1 3 <1 <1

Notes:

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard Quotient
  NA -  Not Available
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ

Page 1 of 1 SW EPCs and HQs and RRs-021318 REV [SW RR-Bliss]



TABLE 42
RESIDUAL RISK HAZARD QUOTIENTS FOR SURFACE WATER COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Chemical Chronic HQ Acute HQ Chronic RR Acute RR
RME CTE RME CTE RME CTE RME CTE

Inorganics (Dissolved)
Barium 9 8 <1 <1 <1 <1 <1 <1
Iron 2 <1 NA NA 1 <1 NA NA
Manganese 3 2 <1 <1 <1 <1 <1 <1

Notes:

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard Quotient
  NA -  Not Available
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ

Page 1 of 1 SW EPCs and HQs and RRs-021318 REV [SW RR-Mech Pond+Bungay]



TABLE 43
SUMMARY OF PHASE 3 SURFACE WATER TOXICITY TESTING

WALTON & LONSBURY SUPERFUND SITE

Property &
 Southern Wetland Bliss Brook Mechanics Pond Reference

COPC 1 SW-201 SW-205 SW-212 SW-210 SW-218 SW-305 SW-312 SW-240 SW-207 SW-220

Summary of Phase 3 Surface Water Results for Samples Paired with Toxicity Testing
Inorganics (Dissolved) (ug/L)
Aluminum 103 51 20 41 20 20 20 196 20 20
Barium 10 113 70 69 83 40 31 76 73 36
Chromium 16 39 174 247 7.8 5.1 2 2 2 2
Chromium, Hexavalent 0.5 0.5 132 166 0.45 0.5 0.5 0.5 0.5 0.5
Copper 3.2 0.31 0.65 1.1 0.74 0.52 0.95 1.9 0.52 0.49
Iron 2490 15700 384 486 246 827 200 3330 299 713
Lead 7.2 1 1 1 1 1 1 3.6 1 1
Manganese 241 1940 1630 1610 1560 334 9.2 962 1230 249

Silver 0.12 1 1 1 1 1 1 0.036 1 1

pH, field (S.U.) 7.5 6.6 6.6 7.5 7.0 6.6 7.2 5.7 6.8 6.5
Alkalinity (mg/L) 12 22 24 23 25 18 46 8.3 17 17
Hardness as CaCO3, Calculated (mg/L) 25 105 123 126 119 69 72 85 126 66

Summary of Surface Water Toxicity Tesing End Points for Ceriodaphnia dubia
CD survival, % 100.00% 100.00% 0.00% 0.00% 100.00% 100.00% 100.00% 100.00% 100.00% 90.00%
CD Reproduction, (average # of neonates) 32 37 0 0 31 32 37 22 30 27

Notes:
1 COPCs - Chemicals in bold were identified in the SLERA as a surface water COPC in one or more EA.

Values in Bold exceed corresponding acute surface water criteria
Green shading indicates result is not significantly different from the corresponding reference sample.
Yellow shading indicates result is significantly different from the corresponding reference sample.

COPC - Chemical of Potential Concern
CD - Ceriodaphnia dubia
EA - Exposure Area
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TABLE 44
RESIDUAL RISK HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Chemical No Effect HQ Effect HQ No Effect RR Effect RR
RME CTE RME CTE RME CTE RME CTE

Volatile Organics
Acetone 49 26 5 3 <1 <1 <1 <1
Carbon disulfide 4 4 <1 <1 <1 <1 <1 <1

Semivolatile Organics
Acenaphthene 7 7 <1 <1 <1 <1 <1 <1
Acenaphthylene 20 18 <1 <1 1 <1 <1 <1
Anthracene 2 2 <1 <1 <1 <1 <1 <1
Benzo(a)anthracene 7 4 <1 <1 <1 <1 <1 <1
Benzo(a)pyrene 7 4 <1 <1 <1 <1 <1 <1
Benzo(b)fluoranthene 6 3 <1 <1 <1 <1 <1 <1
Benzo(g,h,i)perylene 6 3 4 2 <1 <1 <1 <1
Benzo(k)fluoranthene 4 2 <1 <1 <1 <1 <1 <1
Bis(2-ethylhexyl)phthalate 8 8 2 2 6 5 1 1
Chrysene 8 4 1 <1 <1 <1 <1 <1
Dibenz(a,h)anthracene 18 7 6 2 3 <1 1 <1
Fluoranthene 5 3 <1 <1 <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene 61 33 3 2 <1 <1 <1 <1
Phenanthrene 3 2 <1 <1 <1 <1 <1 <1
Pyrene 8 4 1 <1 <1 <1 <1 <1

Pesticides
4,4'-DDD 208 71 36 12 177 57 31 10
4,4'-DDE 34 14 3 1 24 6 2 <1
4,4'-DDT 50 11 3 <1 42 5 3 <1
Dieldrin 3 3 <1 <1 <1 <1 <1 <1
Endrin aldehyde 13 3 <1 <1 <1 <1 <1 <1
gamma-Chlordane 2 2 <1 <1 <1 <1 <1 <1
Heptachlor epoxide 3 2 <1 <1 <1 <1 <1 <1
Methoxychlor 35 5 NA NA 35 4 NA NA

Inorganics
Antimony 6 6 4 4 6 6 4 4
Arsenic 2 2 <1 <1 2 1 <1 <1
Barium 4 3 NA NA 2 2 NA NA
Chromium 396 221 155 86 396 220 155 86
Copper 16 10 3 2 3 7 <1 2
Cyanide 1302 140 NA NA 1296 136 NA NA
Lead 65 19 18 5 59 16 16 5
Mercury 2 1 <1 <1 <1 <1 <1 <1
Nickel 14 4 7 2 13 4 6 2
Silver 436 277 97 62 412 265 92 59
Zinc 2 1 <1 <1 <1 <1 <1 <1

Notes:

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard Quotient
  NA -  Not Available
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ
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TABLE 45
RESIDUAL RISK HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Chemical No Effect HQ Effect HQ No Effect RR Effect RR
RME CTE RME CTE RME CTE RME CTE

Volatile Organics
1,1,1-Trichloroethane 7 <1 1 <1 6 <1 1 <1
1,1-Dichloroethane 4 <1 <1 <1 3 <1 <1 <1
1,1-Dichloroethene 4 <1 <1 <1 3 <1 <1 <1
Acetone 21 14 3 2 <1 <1 <1 <1
Carbon disulfide 4 4 <1 <1 <1 <1 <1 <1
Trichloroethene 7 <1 1 <1 7 <1 1 <1

Semivolatile Organics
Acenaphthene 11 8 <1 <1 <1 <1 <1 <1
Acenaphthylene 14 6 <1 <1 <1 <1 <1 <1
Anthracene 6 3 <1 <1 <1 <1 <1 <1
Benzo(a)anthracene 13 7 1 <1 <1 <1 <1 <1
Benzo(a)pyrene 11 5 1 <1 <1 <1 <1 <1
Benzo(b)fluoranthene 6 3 <1 <1 <1 <1 <1 <1
Benzo(g,h,i)perylene 6 3 3 2 <1 <1 <1 <1
Benzo(k)fluoranthene 5 2 <1 <1 <1 <1 <1 <1
Bis(2-ethylhexyl)phthalate 4 4 1 1 1 1 <1 <1
Chrysene 12 5 2 <1 <1 <1 <1 <1
Dibenz(a,h)anthracene 10 7 3 2 <1 <1 <1 <1
Fluoranthene 8 4 1 <1 <1 <1 <1 <1
Fluorene 2 <1 <1 <1 <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene 52 30 3 2 <1 <1 <1 <1
Phenanthrene 7 4 1 <1 <1 <1 <1 <1
Pyrene 12 7 2 <1 <1 <1 <1 <1

Pesticides
4,4'-DDD 3 2 <1 <1 <1 <1 <1 <1
4,4'-DDE 8 3 <1 <1 <1 <1 <1 <1
4,4'-DDT 1 1 <1 <1 <1 <1 <1 <1
Methoxychlor 7 2 NA NA 6 1 NA NA

Inorganics
Chromium 71 28 28 11 71 27 28 11
Cyanide 3 3 NA NA <1 <1 NA NA
Lead 2 2 <1 <1 <1 <1 <1 <1
Silver 3 1 <1 <1 <1 <1 <1 <1

Notes:

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard Quotient
  NA -  Not Available
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ
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TABLE 46
RESIDUAL RISK HAZARD QUOTIENTS FOR SEDIMENT COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Chemical No Effect HQ Effect HQ No Effect RR Effect RR
RME CTE RME CTE RME CTE RME CTE

Volatile Organics
Acetone 58 32 5 3 <1 <1 <1 <1
Carbon disulfide 48 12 4 1 13 <1 2 <1

Semivolatile Organics
2-Methylnaphthalene 3 3 <1 <1 <1 <1 <1 <1
4-Chloroaniline 9 9 <1 <1 <1 <1 <1 <1
Acenaphthene 21 21 2 2 6 6 <1 <1
Acenaphthylene 21 21 <1 <1 2 2 <1 <1
Anthracene 13 7 <1 <1 7 3 <1 <1
Benzo(a)anthracene 20 14 2 1 <1 2 <1 <1
Benzo(a)pyrene 13 9 1 <1 <1 1 <1 <1
Benzo(b)fluoranthene 10 7 <1 <1 <1 <1 <1 <1
Benzo(g,h,i)perylene 8 6 5 3 <1 <1 <1 <1
Benzo(k)fluoranthene 7 5 <1 <1 2 2 <1 <1
Bis(2-ethylhexyl)phthalate 16 16 4 4 13 13 3 3
Chrysene 14 10 2 1 1 2 <1 <1
Dibenz(a,h)anthracene 25 16 8 5 11 8 4 3
Fluoranthene 12 8 2 2 3 2 <1 <1
Fluorene 2 2 <1 <1 <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene 88 62 5 3 <1 1 <1 <1
Phenanthrene 17 9 3 2 5 3 <1 <1
Pyrene 18 12 2 2 <1 1 <1 <1

Pesticides
4,4'-DDD 20 11 4 2 <1 <1 <1 <1
4,4'-DDE 14 9 1 <1 4 <1 <1 <1
4,4'-DDT 10 7 <1 <1 2 <1 <1 <1
Heptachlor epoxide 2 2 <1 <1 <1 <1 <1 <1
Methoxychlor 6 6 NA NA 5 5 NA NA

PCBs
Aroclor-1260 3 3 <1 <1 3 3 <1 <1

Inorganics
Barium 4 3 NA NA 2 2 NA NA
Cadmium 21 11 4 2 20 10 4 2
Chromium 42 21 16 8 41 21 16 8
Copper 35 19 8 4 23 16 5 3
Cyanide 35 13 NA NA 29 10 NA NA
Iron 4 1 2 <1 3 <1 2 <1
Lead 5 3 1 <1 <1 <1 <1 <1
Mercury 15 10 3 2 11 8 2 1
Nickel 15 6 7 3 14 5 7 2
Selenium 2 1 NA NA <1 <1 NA NA
Silver 70 36 16 8 46 23 10 5
Zinc 4 2 1 <1 3 2 <1 <1

Notes:

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard Quotient
  NA -  Not Available
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ
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TABLE 47
RESIDUAL RISK HAZARD QUOTIENTS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Chemical Chronic HQ Acute HQ Chronic RR Acute RR
RME CTE RME CTE RME CTE RME CTE

Inorganics (Dissolved)
Antimony <1 <1 <1 <1 <1 <1 <1 <1
Arsenic <1 <1 <1 <1 <1 <1 <1 <1
Barium 36 23 1 <1 <1 <1 <1 <1
Beryllium <1 <1 <1 <1 <1 <1 <1 <1
Cadmium (1) <1 <1 <1 <1 <1 <1 <1 <1
Chromium 2 1 <1 <1 1 1 <1 <1
Chromium, Hexavalent <1 <1 <1 <1 <1 <1 <1 <1
Cobalt <1 <1 <1 <1 <1 <1 <1 <1
Copper (2) <1 <1 <1 <1 <1 <1 <1 <1
Iron 26 12 NA NA <1 <1 NA NA
Lead (1) <1 <1 <1 <1 <1 <1 <1 <1
Manganese 13 8 <1 <1 <1 <1 <1 <1
Mercury (3) <1 <1 <1 <1 <1 <1 <1 <1
Nickel (1) <1 <1 <1 <1 <1 <1 <1 <1
Selenium (4) <1 <1 NA NA <1 <1 NA NA
Silver (1) NA NA <1 <1 NA NA <1 <1
Zinc (1) <1 <1 <1 <1 <1 <1 <1 <1

Notes:
 1  Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Porewater average hardness (mg/L as CaCO3): 89
   2  Copper adjusted for hardness; biotic ligand model not used
   3  Value for Methylmercury
   4  No CMC available; NRWQC table states that using exposure to dissolved Se to predict toxicity is not appropriate

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  CMC - Criterion Maximum Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ
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TABLE 48
RESIDUAL RISK HAZARD QUOTIENTS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Chemical Chronic HQ Acute HQ Chronic RR Acute RR
RME CTE RME CTE RME CTE RME CTE

Inorganics (Dissolved)
Antimony <1 <1 <1 <1 <1 <1 <1 <1
Barium 36 22 1 <1 <1 <1 <1 <1
Beryllium <1 <1 <1 <1 <1 <1 <1 <1
Cadmium (1) <1 <1 <1 <1 <1 <1 <1 <1
Chromium 1620 273 27 4 1620 273 27 4
Chromium, Hexavalent 7450 1242 876 146 7450 1242 876 146
Copper (2) <1 <1 <1 <1 <1 <1 <1 <1
Iron 63 17 NA NA 19 <1 NA NA
Lead (1) <1 <1 <1 <1 <1 <1 <1 <1
Manganese 19 10 1 <1 <1 <1 <1 <1
Mercury (3) <1 <1 <1 <1 <1 <1 <1 <1
Selenium (4) <1 <1 NA NA <1 <1 NA NA
Silver (1) NA NA <1 <1 NA NA <1 <1
Zinc (1) <1 <1 <1 <1 <1 <1 <1 <1

Notes:
 1  Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Porewater average hardness (mg/L as CaCO3): 105
   2  Copper adjusted for hardness; biotic ligand model not used
   3  Value for Methylmercury
   4  No CMC available; NRWQC table states that using exposure to dissolved Se to predict toxicity is not appropriate

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  CMC - Criterion Maximum Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ
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TABLE 49
RESIDUAL RISK HAZARD QUOTIENTS FOR POREWATER COPCS

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Chemical Chronic HQ Acute HQ Chronic RR Acute RR
RME CTE RME CTE RME CTE RME CTE

Inorganics (Dissolved)
Arsenic <1 <1 <1 <1 <1 <1 <1 <1
Barium 16 16 <1 <1 <1 <1 <1 <1
Beryllium <1 <1 <1 <1 <1 <1 <1 <1
Cadmium (1) <1 <1 <1 <1 <1 <1 <1 <1
Chromium <1 <1 <1 <1 <1 <1 <1 <1
Chromium, Hexavalent <1 <1 <1 <1 <1 <1 <1 <1
Copper (2) <1 <1 <1 <1 <1 <1 <1 <1
Iron 11 11 NA NA <1 <1 NA NA
Lead (1) <1 <1 <1 <1 <1 <1 <1 <1
Manganese 25 25 1 1 <1 <1 <1 <1
Mercury (3) <1 <1 <1 <1 <1 <1 <1 <1
Nickel (1) <1 <1 <1 <1 <1 <1 <1 <1
Selenium (4) <1 <1 NA NA <1 <1 NA NA
Silver (1) NA NA <1 <1 NA NA <1 <1
Thallium <1 <1 <1 <1 <1 <1 <1 <1
Zinc (1) <1 <1 <1 <1 <1 <1 <1 <1

Notes:
 1  Metals criteria adjusted for hardness using equations provided in USEPA, 2016.

Porewater average hardness (mg/L as CaCO3): 98
   2  Copper adjusted for hardness; biotic ligand model not used
   3  Value for Methylmercury
   4  No CMC available; NRWQC table states that using exposure to dissolved Se to predict toxicity is not appropriate

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  CMC - Criterion Maximum Concentration
  HQ - Hazard Quotient
  NA -  Not Available
  NRWQC - National Recommended Water Quality Criterion
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ
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TABLE 50A
SUMMARY OF PHASE 3 SEDIMENT TOXICITY TESTING

WALTON & LONSBURY SUPERFUND SITE

Property & Southern Wetland Bliss Brook Mechanics Pond2 Reference
COPC 1  SD-301 SD-203 SD-205 SD-208 SD-210 SD-211 SD-212 SD-214 SD-218 SD-224 SD-226 SD-312 SD-207 SD-220 SD-240

Sediment, mg/kg3

Total PAHs4 0.65 31 26 3.0 5.3 1.9 7.2 5.3 26 45 31 31 0.67 25 7.5

4,4'-DDD5 ND ND 3.0 0.0037 NA 0.0025 0.0055 0.014 0.0059 ND ND NA 0.0017 ND 0.039
4,4'-DDE5 ND 0.002 0.29 0.0016 NA 0.001 0.0028 0.023 0.0023 0.035 0.047 NA 0.0006 0.015 0.0063
4,4'-DDT5 ND 0.0037 0.34 ND NA 0.0019 0.0017 ND 0.0078 ND ND NA ND 0.034 0.0032

Antimony ND 4.5 13 1.4 4.4 2.5 3.9 ND ND 1.9 5.1 3.8 0.81 0.25 ND
Cadmium ND 1.2 0.33 ND 0.59 ND ND ND 1.1 4.5 12 18 1.1 ND 1.1
Chromium 778 558 1810 213 672 342 594 1040 1830 246 706 549 43 4.7 15
Chromium, Hexavalent 15 8.7 132 11 14 108 49 26 27 17 8.4 11 ND ND ND
Copper 15 83 42 6.7 8.5 8.3 5.5 30 54 277 441 576 12 33 16
Lead 220 56 55 53 22 11 15 93 138 77 87 101 20 50 63
Mercury 0.058 0.13 0.29 0.11 0.17 0.0075 0.0066 0.25 0.075 3.1 5.3 6.3 0.025 0.26 0.026
Nickel 6.5 11 6.1 4.6 6.2 6.3 6 ND 16 91 111 101 11 ND 12
Silver 8.5 44 25 ND ND ND ND 0.27 13 12 22 30 ND 3.2 0.37

Porewater Inorganics6 (Dissolved) (ug/L)
Chromium 11 11 17 20 16 16200 120 16 26 8 NA NA 2.4 2 2
Chromium, Hexavalent 1.4 0.5 0.5 0.5 0.5 14900 1.1 0.5 0.5 0.5 NA NA 0.5 0.5 0.5

Hardness as CaCO3, Calculated (mg/L) 29 115 124 196 150 118 41 91 32 98 NA NA 185 71 101
Dissolved Organic Carbon (average) (mg/L) 12 6.1 6.6 12 4.8 1.2 5.1 4.8 1.7 8 NA NA 13 9.7 7.2

Sediment Toxicity Testing Endpoints
HA Survival  (%) 94 73 91 98 95 83 98 93 94 88 84 69 93 89 95
HA Biomass (total weight survivors), mg 0.076 0.058 0.076 0.12 0.12 0.077 0.13 0.10 0.094 0.062 0.062 0.036 0.10 0.079 0.072
HA Growth (dry weight) (average wt indiv), mg 0.082 0.084 0.084 0.12 0.12 0.092 0.13 0.11 0.10 0.071 0.074 0.055 0.11 0.090 0.075

CD Survival  (%) 95 89 90 85 89 89 85 86 89 90 96 98 63 93 93
CD Biomass (total AFD biomass survivors), mg 1.3 0.87 0.74 1.0 1.1 1.2 1.1 1.2 1.1 1.3 1.1 0.93 0.95 1.2 1.0
CD Growth (average AFDW), mg 1.3 0.99 0.82 1.2 1.3 1.4 1.3 1.4 1.2 1.4 1.2 0.95 1.7 1.3 1.1

Notes:
1 COPCs - List of chemicals identified as major COPC in either sediment or porewater in any EA.
2 At sample locations WL-SD-312 and SD-3-226, no pore water was obtained.
3 COPCs in sediment that had RR HQ values above effects benchmarks (Tables 44 - 46); values reported are from individual Phase 3 samples.
4 Total PAH values are calculated as the sum of detected values only; the totals are presented here to illustrate which samples had elevated total PAHs (bold values are above a PEC benchmark of 22.8 mg/kg).
5 Pesticides were not measured in Phase 3; the values presented are values reported from Phase 1 or Phase 2 from the same sediment location.
6 COPCs in porewater that had HQ values above effects benchmarks (Tables 31 - 33); values reported are from individual Phase 3 sample.

Bold values exceed the effect or acute benchmark; sediment benchmarks are provided in Tables 27 - 30, porewater in Tables 31 - 34.
Green shading indicates result is not significantly different from the corresponding reference sample.
Yellow shading indicates result is significantly different from the corresponding reference sample.

COPC- Chemical of Potential Concern
CD - Chironomus dilutus
HA - Hyalella azteca
HQ - Hazard Quotient
NA - Not Available
ND - Not Detected
PEC - Probable Effects Concentration
RR- Residual Risk. Site HQ - Reference HQ
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TABLE 50B
SUMMARY OF PHASE 4 SOIL TOXICITY TESTING - Eisenia fetida

WALTON & LONSBURY SUPERFUND SITE

Lab Control Property & Southern Wetland Bliss Brook
COPC 1 SO-501-RS SO-502 SO-503 SO-506 SO-507-RS SO-510 SO-513 SO-516 SO-517 SO-518 SO-519 SO-520
Soil, mg/kg

TOC, percent2 15.00 2.70 4.20 41.00 5 5 5.6 3.8 4.1 6.4 17.0 24
pH 7.45 6.63 5.74 4.72 4.82 4.74 5.35 4.65 4.66 4.73 4.79 5.28

Aluminum 7400 10200 7320 3850 5200 5280 6330 6920 11100 8570 7030 13600
Chromium 640 288 14.6 5350 2600 1590 312 224 49.9 647 3820 731
Chromium, Hexavalent3 9 3.2 NA 176 30.5 53.4 19.3 13.3 NA 7.5 42.6 35.9
Copper 37 18.5 32.6 147 30 15.3 17.9 18 75.1 38.1 72.2 40.8
Silver ND 0.7 1.3 89.3 33.0 16.3 0.1 3.5 1.1 19.3 16.6 1.8

Soil Toxicity Testing Endpoints

EF Survival  (%) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Notes:
1 COPCs - List of chemicals identified as potential COPC (RR>1) for plants in soil in either EA (Tables 35 and 36).
2 TOC -  Reported as fraction organic carbon (goc/g sed) * 100
3 Hexavalent Cr was not identified as COPC in the SLERA.  It is included here since in was detected in several samples with high Cr III levels.

Bold values exceed the screening benchmark for invertebrates; soil benchmarks are provided in Tables 35 and 36.
Green shading indicates result is not significantly different from the corresponding laboaratory control.

COPC - Chemical of Potential Concern
EF - Eisenia fetida
HQ - Hazard Quotient
NA - Not Available; results for SO-503 and SO-517 were rejected during data validation.
ND - Not Detected
TOC - Total organic carbon
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TABLE 50C
SUMMARY OF PHASE 4 SOIL TOXICITY TESTING - Lolium perenne

WALTON & LONSBURY SUPERFUND SITE

Lab Control Property & Southern Wetland Bliss Brook
COPC 1 SO-501 SO-502 SO-503 SO-506 SO-507 SO-510 SO-513 SO-516 SO-517 SO-518 SO-519 SO-520
Soil, mg/kg

TOC, percent2 14.00 2.70 4.20 41.00 22 5 5.6 3.8 4.1 6.4 17.0 24
pH 7.46 6.63 5.74 4.72 5.45 4.74 5.35 4.65 4.66 4.73 4.79 5.28

Aluminum 6040 10200 7320 3850 5930 5280 6330 6920 11100 8570 7030 13600
Antimony 19 ND ND 75.2 160 11.5 ND ND ND ND 48.3 ND
Chromium 2260 288 14.6 5350 16500 1590 312 224 50 647 3820 731
Chromium, Hexavalent3 4 3.2 NA 176 208 53.4 19.3 13.3 NA 7.5 42.6 35.9
Copper 77 18.5 32.6 147 132 15.3 17.9 18 75.1 38.1 72.2 40.8
Nickel 14 8.8 11.3 50.4 18.4 7.2 8.1 7.1 8.9 17.1 19.3 20.2
Selenium 0.8 0.8 0.9 ND 1.3 ND 1.1 0.7 0.9 1.0 1.3 2.4

Soil Toxicity Testing Endpoints

LP Emergence (%) 95.0% 100.0% 95.0% 92.5% 90.0% 90.0% 100.0% 95.0% 97.5% 100.0% 97.5% 100.0% 85.0%
LP Survival  (%) 95.0% 100.0% 95.0% 92.5% 90.0% 90.0% 100.0% 95.0% 97.5% 100.0% 97.5% 100.0% 85.0%
LP  Mean Time to Emergence, (Days) 5.0 4.6 4.6 4.6 6.0 4.98 4.98 4.8 4.5 4.7 4.7 4.7 5.2
LP Shoot Length, (mm) 139.8 69.2 109.0 120.4 82.4 76.80 111.20 80.8 96.0 105.7 87.4 103.0 65.3
LP Mean Shoot Biomass, (mg) 14.1 2.6 6.8 8.5 2.8 2.75 10.68 3.5 5.7 5.7 3.9 6.7 1.9
LP Mean Root Length, (mm) 136.6 155.1 115.2 121.6 126.2 122.60 116.00 154.1 120.0 122.0 158.6 109.5 136.1

Notes:
1 COPCs - List of chemicals identified as potential COPC (RR>1) for plants in soil in either EA (Tables 35 and 36).
2 TOC -  Reported as fraction organic carbon (goc/g sed) * 100
3 Hexavalent Cr was not identified as COPC in the SLERA.  It is included here since in was detected in several samples with high Cr III levels.

Bold values exceed the screening benchmark; soil benchmarks are provided in Tables 35 and 36.
Green shading indicates result is not significantly different from the corresponding laboaratory control.
Yellow shading indicates result is significantly different from the corresponding Laboratory contol.

COPC - Chemical of Potential Concern
EF - Eisenia fetida
HQ - Hazard Quotient
LP - Lolium perenne
NA - Not Available; results for SO-503 and SO-517 were rejected during data validation.
ND - Not Detected
TOC - Total organic carbon
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TABLE 51
HAZARD QUOTIENTS FOR SOIL COPCS

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Invertebrate Plant Invertebrate Plant
Chemical HQ HQ RR RR

RME CTE RME CTE RME CTE RME CTE

Inorganics
Antimony <1 <1 4 2 <1 <1 4 2
Chromium 13110 6550 5244 2620 13069 6515 5228 2606
Cobalt 1 <1 2 <1 <1 <1 1 <1
Copper 3 2 4 2 3 1 3 1
Cyanide 2 <1 <1 <1 1 <1 <1 <1
Lead <1 <1 2 <1 <1 <1 <1 <1
Manganese 1 <1 2 1 <1 <1 <1 <1
Mercury 2 1 <1 <1 <1 <1 <1 <1
Nickel <1 <1 2 <1 <1 <1 2 <1
Selenium <1 <1 2 2 <1 <1 <1 <1
Silver 36 16 <1 <1 35 15 <1 <1
Vanadium NA NA 39 39 NA NA <1 <1

Notes:

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard Quotient
  NA -  Not Available
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ
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TABLE 52
HAZARD QUOTIENTS FOR SOIL COPCS

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Invertebrate Plant Invertebrate Plant
Chemical HQ HQ RR RR

RME CTE RME CTE RME CTE RME CTE

Semivolatile Organics
Butylbenzylphthalate 4 2 4 2 <1 <1 <1 <1

Inorganics
Antimony <1 <1 2 1 <1 <1 2 1
Chromium 2228 1053 891 421 2187 1018 875 407
Manganese 1 <1 3 2 <1 <1 1 <1
Mercury 2 2 <1 <1 <1 <1 <1 <1
Selenium <1 <1 4 3 <1 <1 2 2
Silver 6 3 <1 <1 4 2 <1 <1
Vanadium NA NA 29 24 NA NA <1 <1

Notes:

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard Quotient
  NA -  Not Available
  RME - Reasonable Maximum Exposure
  RR- Residual Risk. Site HQ - Reference HQ

Page 1 of 1Soil EPCs and HQs and RR-Tables 16-18,35-37-122017 [Soil RR-Bliss]
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TABLE 53
SUMMARY OF WILDLIFE MODEL RESULTS - BOBWHITE QUAIL

HQ Summary1 Residual Risk2

Reference Property & S. Wetland Bliss Brook Property & S. Wetland Bliss Brook
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE
SVOCs
Pyrene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA

Metals
Aluminum <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium <1 <1 <1 <1 28 14 5 2 5 2 <1 <1 28 14 5 2 5 2 <1 <1
Copper <1 <1 <1 <1 1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Lead <1 <1 <1 <1 2 1 <1 <1 2 1 <1 <1 2 <1 <1 <1 1 <1 <1 <1
Nickel <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Selenium <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1
Silver <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Vanadium <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Notes:
(1)  HQ = Total dose/TRV.  HQ resulting from the food chain modeling in Appendix C.
(2)  Residual Risk = Exposure Area HQ - Reference HQ

Bold = HQ > 1
Highlight = LOAEL CTE RR> 1

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard quotient
  LOAEL -  Lowest Observed Adverese Effects Level
  NA - Not available
  NOAEL - No Observed Adverese Effects Level
  RME - Reasonable Maximum Exposure
  RR - Residual Risk. Site HQ - Reference HQ
  TRV - Toxicity Reference Value

Page 1 of 1



TABLE 54
SUMMARY OF WILDLIFE MODEL RESULTS - AMERICAN ROBIN

HQ Summary Residual Risk
Reference Property & S. Wetland Bliss Brook Property & S. Wetland Bliss Brook

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE

SVOCs
Benzo(a)anthracene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Benzo(b)fluoranthene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Benzo(g,h,i)perylene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Benzo(k)fluoranthene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Chrysene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Indeno(1,2,3-cd)pyrene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Pyrene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA

Pesticides
4,4'-DDE <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
4,4'-DDT <1 <1 <1 <1 3 1 <1 <1 NA NA NA NA 2 1 <1 <1 NA NA NA NA

Metals
Aluminum <1 <1 <1 <1 2 <1 <1 <1 1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1
Cadmium <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium 2 <1 <1 <1 41 15 7 3 16 7 3 1 40 14 7 2 14 6 2 <1
Copper <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Lead <1 <1 <1 <1 5 2 <1 <1 20 8 <1 <1 4 2 <1 <1 20 8 <1 <1
Mercury 1 <1 <1 <1 2 1 <1 <1 5 2 <1 <1 <1 <1 <1 <1 4 1 <1 <1
Nickel <1 <1 <1 <1 1 <1 <1 <1 NA NA NA NA 1 <1 <1 <1 NA NA NA NA
Selenium 2 2 <1 <1 NA NA NA NA 3 2 1 <1 NA NA NA NA <1 <1 <1 <1
Silver <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1
Vanadium <1 <1 <1 <1 1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Zinc <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Notes:
(1)  HQ = Total dose/TRV.  HQ resulting from the food chain modeling in Appendix C.
(2)  Residual Risk = Exposure Area HQ - Reference HQ

Bold = HQ > 1
Highlight = LOAEL CTE RR> 1

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard quotient
  LOAEL -  Lowest Observed Adverese Effects Level
  NA - Not available
  NOAEL - No Observed Adverese Effects Level
  RME - Reasonable Maximum Exposure
  RR - Residual Risk. Site HQ - Reference HQ
  TRV - Toxicity Reference Value

Page 1 of 1



TABLE 55
SUMMARY OF WILDLIFE MODEL RESULTS - MEADOW VOLE

HQ Summary Residual Risk
Reference Property & S. Wetland Bliss Brook Property & S. Wetland Bliss Brook

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE

SVOCs
Pyrene <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA

PCBs
Aroclor-1260 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1

Metals
Aluminum 7 5 <1 <1 12 11 1 1 NA NA NA NA 5 6 <1 <1 NA NA NA NA
Antimony <1 <1 <1 <1 5 3 <1 <1 NA NA NA NA 5 3 <1 <1 NA NA NA NA
Chromium <1 <1 <1 <1 47 23 2 <1 2 <1 <1 <1 47 23 2 <1 2 <1 <1 <1
Copper <1 <1 <1 <1 2 1 <1 <1 NA NA NA NA 1 1 <1 <1 NA NA NA NA
Lead <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Manganese <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Mercury <1 <1 <1 <1 3 2 <1 <1 NA NA NA NA 2 2 <1 <1 NA NA NA NA
Nickel <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
Selenium <1 <1 <1 <1 2 2 <1 <1 <1 <1 <1 <1 2 2 <1 <1 <1 <1 <1 <1
Zinc <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA

Notes:
(1)  HQ = Total dose/TRV.  HQ resulting from the food chain modeling in Appendix C.
(2)  Residual Risk = Exposure Area HQ - Reference HQ

Bold = HQ > 1

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard quotient
  LOAEL -  Lowest Observed Adverese Effects Level
  NA - Not available
  NOAEL - No Observed Adverese Effects Level
  RME - Reasonable Maximum Exposure
  RR - Residual Risk. Site HQ - Reference HQ
  TRV - Toxicity Reference Value

Page 1 of 1



TABLE 56
SUMMARY OF WILDLIFE MODEL RESULTS - SHORT-TAILED SHREW

HQ Summary Residual Risk
Reference Property & S. Wetland Bliss Brook Property & S. Wetland Bliss Brook

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE

SVOCs
Benzo(a)anthracene <1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1
Benzo(a)pyrene <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(b)fluoranthene <1 <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1
Benzo(g,h,i)perylene <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(k)fluoranthene <1 <1 <1 <1 1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1
Chrysene <1 <1 <1 <1 1 <1 <1 <1 2 <1 <1 <1 1 <1 <1 <1 1 <1 <1 <1
Indeno(1,2,3-cd)pyrene <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Pyrene <1 <1 <1 <1 4 1 <1 <1 2 <1 <1 <1 3 <1 <1 <1 2 <1 <1 <1

Pesticides
4,4'-DDE <1 <1 <1 <1 1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA
4,4'-DDT <1 <1 <1 <1 8 4 <1 <1 NA NA NA NA 8 4 <1 <1 NA NA NA NA

PCBs
Aroclor-1260 2 2 <1 <1 NA NA NA NA 4 2 <1 <1 NA NA NA NA 2 <1 <1 <1

Metals
Aluminum 1 18 3 2 6 40 17 4 4 54 11 5 5 22 14 2 3 36 9 4
Antimony <1 <1 <1 <1 10 3 <1 <1 2 <1 <1 <1 10 2 <1 <1 2 <1 <1 <1
Cadmium <1 <1 <1 <1 2 <1 <1 <1 1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1
Chromium 4 2 <1 <1 76 25 3 1 34 14 1 <1 72 23 3 <1 30 12 1 <1
Copper <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Lead <1 <1 <1 <1 3 1 <1 <1 14 5 <1 <1 3 1 <1 <1 14 5 <1 <1
Mercury <1 <1 <1 <1 <1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1 2 <1 <1 <1
Nickel 3 2 <1 <1 11 4 1 <1 NA NA NA NA 8 2 <1 <1 NA NA NA NA
Selenium 9 8 2 2 12 9 3 2 12 9 3 2 3 <1 <1 <1 3 1 <1 <1
Silver <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Zinc <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 NA NA NA NA

Notes:
(1)  HQ = Total dose/TRV.  HQ resulting from the food chain modeling in Appendix C.
(2)  Residual Risk = Exposure Area HQ - Reference HQ

Bold = HQ > 1
Highlight = LOAEL CTE RR> 1

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard quotient
  LOAEL -  Lowest Observed Adverese Effects Level
  NA - Not available
  NOAEL - No Observed Adverese Effects Level
  RME - Reasonable Maximum Exposure
  RR - Residual Risk. Site HQ - Reference HQ
  TRV - Toxicity Reference Value

Page 1 of 1



TABLE 57
SUMMARY OF WILDLIFE MODEL RESULTS - GREAT BLUE HERON

HQ Summary Residual Risk
Reference Property & S. Wetland Bliss Brook Mechanics Pond Property & S. Wetland Bliss Brook Mechanics Pond

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE RME CTE

Pesticides
4,4'-DDD <1 <1 <1 <1 2 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 2 <1 <1 <1 NA NA NA NA <1 <1 <1 <1
4,4'-DDE <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA NA NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA
4,4'-DDT <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

PCBs
Aroclor-1260 <1 <1 <1 <1 NA NA NA NA NA NA NA NA 1 1 <1 <1 NA NA NA NA NA NA NA NA 1 1 <1 <1

Metals
Aluminum 2 1 <1 <1 2 2 <1 <1 NA NA NA NA 2 2 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1
Cadmium <1 <1 <1 <1 NA NA NA NA NA NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA <1 <1 <1 <1
Chromium <1 <1 <1 <1 19 10 3 2 3 1 <1 <1 2 1 <1 <1 19 10 3 2 3 1 <1 <1 2 <1 <1 <1
Copper <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Lead <1 <1 <1 <1 3 <1 <1 <1 NA NA NA NA NA NA NA NA 3 <1 <1 <1 NA NA NA NA NA NA NA NA
Mercury 5 2 5 2 2 1 2 1 1 <1 1 <1 19 12 19 12 <1 <1 <1 <1 <1 <1 <1 <1 14 10 14 10
Selenium <1 <1 <1 <1 NA NA NA NA NA NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA <1 <1 <1 <1
Silver <1 <1 <1 <1 6 4 <1 <1 NA NA NA NA <1 <1 <1 <1 5 3 <1 <1 NA NA NA NA <1 <1 <1 <1
Zinc <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA <1 <1 <1 <1

Notes:
(1)  HQ = Total dose/TRV.  HQ resulting from the food chain modeling in Appendix C.
(2)  Residual Risk = Exposure Area HQ - Reference HQ

Bold = HQ > 1
Highlight = LOAEL CTE RR> 1

  CTE - Central Tendency Exposure (arithmetic mean unless otherwise indicated)
  HQ - Hazard quotient
  LOAEL -  Lowest Observed Adverese Effects Level
  NA - Not available
  NOAEL - No Observed Adverese Effects Level
  RME - Reasonable Maximum Exposure
  RR - Residual Risk. Site HQ - Reference HQ
  TRV - Toxicity Reference Value

Page 1 of 1
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FIGURE 6
SURFACE WATER AND SEDIMENT SAMPLE LOCATIONS -
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FIGURE 7.
WALTON & LONSBURY

SOIL SAMPLING LOCATIONS
PROPERTY & SOUTHERN WETLAND
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FIGURE 8.
WALTON AND LONSBURY

SOIL SAMPLING LOCATIONS
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FIGURE 9.
ECOLOGICAL CONCEPTUAL SITE MODEL
WALTON & LONSBURY SUPERFUND SITE
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Figure 10.  Mean shoot length of L. perenne seedlings at each toxicity testing sample location.  Sample locations are arranged from lowest to
highest total chromium in soil.  Values above each bar represent the concentration of total chromium in soil sample in mg/kg.  Error bars are
standard deviations.
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Figure 11. Mean shoot biomass of L. perenne seedlings at each toxicity testing sample location. Sample locations are arranged from lowest to 
highest total chromium in soil. Values above each bar represent the concentration of total chromium in soil sample in mg/kg . Error bars are 
standard deviations.
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TABLE A-1a.  REMEDIAL INVESTIGATION PHASE 3 SEDIMENT, SURFACE WATER, AND POREWATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG.

DEPTH (ft)
END DEPTH

(ft)
Sample Type Date Sampled

Use in
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Ph 3 SE SW PW Pore Water SD-203 WL-PW-3-203 Field Sample 28-Jul-15 Y N
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave) Pore Water Not Used

Ph 3 SE SW PW Pore Water SD-205 WL-PW-3-205 Field Sample 28-Jul-15 Y N
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave) Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-207 WL-PW-3-207 Field Sample 29-Jul-15 Y N Reference Upper Bliss Brook Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-208 WL-PW-3-208 Field Sample 29-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-210 WL-PW-3-210 Field Sample 29-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-211 WL-PW-3-211 Field Sample 28-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-212 WL-PW-3-212 Field Duplicate 28-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-212 WL-PW-3-212D Field Duplicate 28-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-214 WL-PW-3-214 Field Sample 29-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-218 WL-PW-3-218 Field Sample 23-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-220 WL-PW-3-220 Field Sample 23-Jul-15 Y N Reference Upper Bungay River Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-224 WL-PW-3-224 Field Sample 23-Jul-15 Y N Mechanics Pond Pore Water Not Used
Ph 3 SE SW PW Pore Water SD-240 WL-PW-3-240 Field Sample 27-Jul-15 Y N Reference Upper Bliss Brook Pore Water Not Used

Ph 3 SE SW PW Pore Water SD-301 WL-PW-3-301 Field Sample 27-Jul-15 Y N
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave) Pore Water Not Used

Ph 3 SE SW PW Sediment SD-203 WL-SD-3-203 0 0.5 Field Sample 23-Jul-15 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 3 SE SW PW Sediment SD-205 WL-SD-3-205 0 0.5 Field Duplicate 23-Jul-15 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 3 SE SW PW Sediment SD-205 WL-SD-3-205D 0 0.5 Field Duplicate 23-Jul-15 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)
Ph 3 SE SW PW Sediment SD-207 WL-SD-3-207 0 0.5 Field Sample 23-Jul-15 Y N Reference Upper Bliss Brook Reference
Ph 3 SE SW PW Sediment SD-208 WL-SD-3-208 0 0.5 Field Sample 22-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Sediment SD-210 WL-SD-3-210 0 0.5 Field Sample 22-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Sediment SD-211 WL-SD-3-211 0 0.5 Field Sample 22-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Sediment SD-212 WL-SD-3-212 0 0.5 Field Sample 22-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Sediment SD-214 WL-SD-3-214 0 0.5 Field Sample 27-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Sediment SD-218 WL-SD-3-218 0 0.5 Field Sample 27-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Sediment SD-220 WL-SD-3-220 0 0.5 Field Sample 23-Jul-15 Y N Reference Upper Bungay River Reference
Ph 3 SE SW PW Sediment SD-224 WL-SD-3-224 0 1 Field Sample 23-Jul-15 Y N Mechanics Pond Shallow but far from shore
Ph 3 SE SW PW Sediment SD-226 WL-SD-3-226 0 1 Field Sample 22-Jul-15 Y N Mechanics Pond Surface water > 2'
Ph 3 SE SW PW Sediment SD-240 WL-SD-3-240 0 0.5 Field Sample 27-Jul-15 Y N Reference Upper Bliss Brook Reference

Ph 3 SE SW PW Sediment SD-301 WL-SD-3-301 0 0.5 Field Sample 27-Jul-15 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)
Ph 3 SE SW PW Sediment SD-312 WL-SD-3-312 0 0.5 Field Sample 22-Jul-15 Y N Mechanics Pond Surface water > 2'

Ph 3 SE SW PW Surface Water SD-201 WL-SW-3-201 Field Duplicate 21-Jul-15 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 3 SE SW PW Surface Water SD-201 WL-SW-3-201D Field Duplicate 21-Jul-15 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 3 SE SW PW Surface Water SD-201 WL-SWF-3-201 Field Duplicate 21-Jul-15 Y N
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave) Filtered metals only

Ph 3 SE SW PW Surface Water SD-201 WL-SWF-3-201D Field Duplicate 21-Jul-15 Y N
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave) Filtered metals only

Ph 3 SE SW PW Surface Water SD-205 WL-SW-3-205 Field Sample 21-Jul-15 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 3 SE SW PW Surface Water SD-205 WL-SWF-3-205 Field Sample 21-Jul-15 Y N
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave) Filtered metals only
Ph 3 SE SW PW Surface Water SD-207 WL-SW-3-207 Field Sample 21-Jul-15 Y N Reference Upper Bliss Brook Reference
Ph 3 SE SW PW Surface Water SD-207 WL-SWF-3-207 Field Sample 21-Jul-15 Y N Reference Upper Bliss Brook Reference
Ph 3 SE SW PW Surface Water SD-210 WL-SW-3-210 Field Sample 21-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Surface Water SD-210 WL-SWF-3-210 Field Sample 21-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 3 SE SW PW Surface Water SD-212 WL-SW-3-212 Field Sample 21-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Surface Water SD-212 WL-SWF-3-212 Field Sample 21-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 3 SE SW PW Surface Water SD-218 WL-SW-3-218 Field Sample 21-Jul-15 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 3 SE SW PW Surface Water SD-218 WL-SWF-3-218 Field Sample 21-Jul-15 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 3 SE SW PW Surface Water SD-220 WL-SW-3-220 Field Sample 21-Jul-15 Y N Reference Upper Bungay River Reference
Ph 3 SE SW PW Surface Water SD-220 WL-SWF-3-220 Field Sample 21-Jul-15 Y N Reference Upper Bungay River Reference
Ph 3 SE SW PW Surface Water SD-240 WL-SW-3-240 Field Sample 21-Jul-15 Y N Reference Upper Bliss Brook Reference
Ph 3 SE SW PW Surface Water SD-240 WL-SWF-3-240 Field Sample 21-Jul-15 Y N Reference Upper Bliss Brook Reference
Ph 3 SE SW PW Surface Water SD-305 WL-SW-3-305 Field Sample 21-Jul-15 Y Y Mechanics Pond
Ph 3 SE SW PW Surface Water SD-305 WL-SWF-3-305 Field Sample 21-Jul-15 Y N Mechanics Pond Filtered metals only
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TABLE A-1a.  REMEDIAL INVESTIGATION PHASE 3 SEDIMENT, SURFACE WATER, AND POREWATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG.

DEPTH (ft)
END DEPTH

(ft)
Sample Type Date Sampled

Use in
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Ph 3 SE SW PW Surface Water SD-312 WL-SW-3-312 Field Sample 21-Jul-15 Y Y Mechanics Pond
Ph 3 SE SW PW Surface Water SD-312 WL-SWF-3-312 Field Sample 21-Jul-15 Y N Mechanics Pond Filtered metals only

- Duplicate sample

Refer to SLERA Appendix B (in Appendix G of this BERA) for data associated with historical and RI Phases 1 and 2 samples used in the BERA.  The only difference in data sets between the SLERA and BERA data set is that 

historical
location P78 SB-104 (in the Southern Wetland) was included in the SLERA data, but was subsequently determined to have been in an area that was excavated.  It was removed from the BERA data set.
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TABLE A-1b.  REMEDIAL INVESTIGATION PHASE 4 SOIL AND TISSUE SAMPLES

Sampling Round Matrix Location Sample ID
BEG.

DEPTH (ft)
END DEPTH

(ft)
Sample Type Date Sampled

Use in
Eco?

Area Eco Reasoning

Ph 4 Eco Tox Soil SO-501 WL-SO-4-501 0 1 Field Duplicate 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-501 WL-SO-4-501-D 0 1 Field Duplicate 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-501 WL-SO-4-501-RS 0 1 Field Duplicate 25-May-17 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-501 WL-SO-4-501-RS-D 0 1 Field Duplicate 25-May-17 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-502 WL-SO-4-502 0 1 Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-503 WL-SO-4-503 0 1 Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-504 WL-SO-4-504 0 1 Field Sample 20-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-505 WL-SO-4-505 0 1 Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-506 WL-SO-4-506 0 1 Field Sample 20-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-507 WL-SO-4-507 0 1 Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-507 WL-SO-4-507-RS 0 1 Field Sample 25-May-17 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-508 WL-SO-4-508 0 1 Field Sample 20-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-509 WL-SO-4-509 0 1 Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Soil SO-510 WL-SO-4-510 0 1 Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)
Ph 4 Eco Tox Soil SO-511 WL-SO-4-511 0 1 Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-512 WL-SO-4-512 0 1 Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-513 WL-SO-4-513 0 1 Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-514 WL-SO-4-514 0 1 Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-515 WL-SO-4-515 0 1 Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-516 WL-SO-4-516 0 1 Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-517 WL-SO-4-517 0 1 Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-518 WL-SO-4-518 0 1 Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-519 WL-SO-4-519 0 1 Field Sample 20-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Soil SO-520 WL-SO-4-520 0 1 Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue Lab Control Rep A Lab Control Rep A Lab Control Y
Ph 4 Eco Tox Tissue Lab Control Rep B Lab Control Rep B Lab Control Y
Ph 4 Eco Tox Tissue Lab Control Rep C Lab Control Rep C Lab Control Y
Ph 4 Eco Tox Tissue Lab Control Rep DLab Control Rep D Lab Control Y
Ph 4 Eco Tox Tissue Lab Control Rep E Lab Control Rep E Lab Control Y

Ph 4 Eco Tox Tissue SO-501 WL-SO-4-501 Rep A Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-501 WL-SO-4-501 Rep B Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-501 WL-SO-4-501 Rep C Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-501 WL-SO-4-501 Rep D Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-501 WL-SO-4-501 Rep E Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-502 WL-SO-4-502 Rep A Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-502 WL-SO-4-502 Rep B Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-502 WL-SO-4-502 Rep C Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-502 WL-SO-4-502 Rep D Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-502 WL-SO-4-502 Rep E Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)
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TABLE A-1b.  REMEDIAL INVESTIGATION PHASE 4 SOIL AND TISSUE SAMPLES

Sampling Round Matrix Location Sample ID
BEG.

DEPTH (ft)
END DEPTH

(ft)
Sample Type Date Sampled

Use in
Eco?

Area Eco Reasoning

Ph 4 Eco Tox Tissue SO-503 WL-SO-4-503 Rep A Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-503 WL-SO-4-503 Rep B Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-503 WL-SO-4-503 Rep C Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-503 WL-SO-4-503 Rep D Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-503 WL-SO-4-503 Rep E Field Sample 18-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-506 WL-SO-4-506 Rep A Field Sample 20-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-506 WL-SO-4-506 Rep B Field Sample 20-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-506 WL-SO-4-506 Rep C Field Sample 20-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-506 WL-SO-4-506 Rep D Field Sample 20-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-506 WL-SO-4-506 Rep E Field Sample 20-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-507 WL-SO-4-507 Rep A Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-507 WL-SO-4-507 Rep B Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-507 WL-SO-4-507 Rep C Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-507 WL-SO-4-507 Rep D Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-507 WL-SO-4-507 Rep E Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-510 WL-SO-4-510 Rep A Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-510 WL-SO-4-510 Rep B Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-510 WL-SO-4-510 Rep C Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-510 WL-SO-4-510 Rep D Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)

Ph 4 Eco Tox Tissue SO-510 WL-SO-4-510 Rep E Field Sample 19-Oct-16 Y
Wetland South of Walton & Lonsbury property and adjacent areas

subject to flooding (basically, west of North Ave)
Ph 4 Eco Tox Tissue SO-513 WL-SO-4-513 Rep A Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-513 WL-SO-4-513 Rep B Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-513 WL-SO-4-513 Rep C Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-513 WL-SO-4-513 Rep D Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-513 WL-SO-4-513 Rep E Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-516 WL-SO-4-516 Rep A Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-516 WL-SO-4-516 Rep B Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-516 WL-SO-4-516 Rep C Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-516 WL-SO-4-516 Rep D Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-516 WL-SO-4-516 Rep E Field Sample 18-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-517 WL-SO-4-517 Rep A Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-517 WL-SO-4-517 Rep B Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-517 WL-SO-4-517 Rep C Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-517 WL-SO-4-517 Rep D Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-517 WL-SO-4-517 Rep E Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-518 WL-SO-4-518 Rep A Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-518 WL-SO-4-518 Rep B Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-518 WL-SO-4-518 Rep C Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-518 WL-SO-4-518 Rep D Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-518 WL-SO-4-518 Rep E Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-519 WL-SO-4-519 Rep A Field Sample 20-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-519 WL-SO-4-519 Rep B Field Sample 20-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
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TABLE A-1b.  REMEDIAL INVESTIGATION PHASE 4 SOIL AND TISSUE SAMPLES

Sampling Round Matrix Location Sample ID
BEG.

DEPTH (ft)
END DEPTH

(ft)
Sample Type Date Sampled

Use in
Eco?

Area Eco Reasoning

Ph 4 Eco Tox Tissue SO-519 WL-SO-4-519 Rep C Field Sample 20-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-519 WL-SO-4-519 Rep D Field Sample 20-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-519 WL-SO-4-519 Rep E Field Sample 20-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-520 WL-SO-4-520 Rep A Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-520 WL-SO-4-520 Rep B Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-520 WL-SO-4-520 Rep C Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-520 WL-SO-4-520 Rep D Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding
Ph 4 Eco Tox Tissue SO-520 WL-SO-4-520 Rep E Field Sample 19-Oct-16 Y Bliss Brook, including adjacent areas subject to flooding

- Duplicate sample

Refer to SLERA Appendix B (in Appendix G of this BERA) for data associated with historical and RI Phases 1 and 2 samples used in the BERA.  The only difference in data sets between the SLERA and BERA data set is that 

historical
location P78 SB-104 (in the Southern Wetland) was included in the SLERA data, but was subsequently determined to have been in an area that was excavated.  It was removed from the BERA data set.
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TABLE A-2
BERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location: SD-203 SD-205 SD-205 SD-207 SD-208 SD-210 SD-211 SD-212 SD-214 SD-218
Sample ID: WL-SD-3-203 WL-SD-3-205 WL-SD-3-205D WL-SD-3-207 WL-SD-3-208 WL-SD-3-210 WL-SD-3-211 WL-SD-3-212 WL-SD-3-214 WL-SD-3-218

Sample Date: 7/23/2015 7/23/2015 7/23/2015 7/23/2015 7/22/2015 7/22/2015 7/22/2015 7/22/2015 7/27/2015 7/27/2015
Sample Type: Field Sample Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Parameter
VOCs (ug/kg)
1,2,3-Trichlorobenzene 23 UJ R R 6.7 U 30 UJ 20 UJ 5.4 U 5.8 U 9.3 U 32 J-
2-Butanone 47 UJ R R 13 U 61 UJ 39 UJ 11 U 12 U 19 U 29 U
Acetone 140 J 130 J 120 J 13 61 UJ 39 UJ 11 U 12 U 19 U 370
Carbon disulfide 23 UJ R R 6.7 U 30 UJ 20 UJ 5.4 U 5.8 U 9.3 U 14 U
cis-1,2-Dichloroethene 23 UJ R R 6.7 U 30 UJ 20 UJ 5.4 U 5.8 U 9.3 U 14 U
Methyl acetate 96 J 86 J R 20 270 J 290 J 5.4 U 5.8 U 9.3 U 14 U
Trichloroethene 23 UJ R R 6.7 U 30 UJ 20 UJ 3.2 J 5.8 U 9.3 U 14 U

SVOCs (ug/kg)
2-Methylnaphthalene 18 UJ R R 5.2 U 19 UJ 13 UJ 3.9 U 4.4 U 9.9 29
4-Chloroaniline 1800 UJ R R 520 U 1900 UJ 1300 UJ 390 U 440 U 620 U 990 U
4-Methylphenol 1800 UJ R R 520 U 1900 UJ 4700 J 390 U 440 U 770 990 U
Acenaphthene 94 J 49 J 34 J 5.2 U 19 UJ 13 UJ 4 7.1 13 120
Acenaphthylene 110 J 370 J 300 J 5.2 U 20 J 13 UJ 3.9 U 4.4 U 52 210
Anthracene 220 J 210 J 160 J 5.2 U 36 J 31 J 14 35 53 430
Benzo(a)anthracene 1800 J 2100 J 1400 J 20 210 J 310 J 150 570 430 1800
Benzo(a)pyrene 2400 J 2900 J 1600 J 25 260 J 460 J 140 560 460 2000
Benzo(b)fluoranthene 3300 J 3800 J 2200 J 110 300 J 610 J 150 690 470 2100
Benzo(g,h,i)perylene 2400 J 3200 J 1900 J 35 280 J 570 J 140 540 400 1600
Benzo(k)fluoranthene 2300 J 2600 J 1600 J 25 300 J 420 J 140 550 380 1700
Bis(2-ethylhexyl)phthalate 3000 J 1500 J 1300 J 270 U 730 J 690 UJ 200 U 130 J 170 J 1000
Butylbenzylphthalate 920 UJ R R 270 U 980 UJ 690 UJ 200 U 230 U 320 U 760
Caprolactam 1800 UJ R R 150 J 790 J 1300 UJ 130 J 440 U 210 J 350 J
Carbazole 1800 UJ R R 520 U 1900 UJ 1300 UJ 390 U 440 U 620 U 990 U
Chrysene 3100 J 3300 J 2200 J 39 310 J 550 J 200 730 510 2200
Dibenz(a,h)anthracene 600 J 2100 J 1400 J 17 110 J 350 J 67 J 340 280 950
Diethylphthalate 920 UJ R R 270 U 980 UJ 690 UJ 200 U 230 U 320 U 510 U
Di-n-butylphthalate 920 UJ R R 270 U 980 UJ 690 UJ 200 U 230 U 320 U 510 U
Fluoranthene 5900 J 4400 J 3000 J 320 410 J 810 J 350 1400 880 5000
Fluorene 110 J 85 J 56 J 5.2 U 20 J 16 J 6.6 13 19 200
Indeno(1,2,3-cd)pyrene 2300 J 2700 J 1700 J 27 250 J 460 J 110 460 370 1400
Naphthalene 19 J R R 5.2 U 19 UJ 13 UJ 3.9 U 4.4 U 14 29
Pentachlorophenol 26 J R 270 J 11 U 39 UJ 27 UJ 8 U 8.9 U 13 U 20 U
Phenanthrene 2000 J 1200 J 830 J 14 160 J 190 J 180 470 320 2500
Pyrene 4500 J 3200 J 2100 J 39 300 J 550 J 220 840 610 3400
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TABLE A-2
BERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location: SD-203 SD-205 SD-205 SD-207 SD-208 SD-210 SD-211 SD-212 SD-214 SD-218
Sample ID: WL-SD-3-203 WL-SD-3-205 WL-SD-3-205D WL-SD-3-207 WL-SD-3-208 WL-SD-3-210 WL-SD-3-211 WL-SD-3-212 WL-SD-3-214 WL-SD-3-218

Sample Date: 7/23/2015 7/23/2015 7/23/2015 7/23/2015 7/22/2015 7/22/2015 7/22/2015 7/22/2015 7/27/2015 7/27/2015
Sample Type: Field Sample Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Parameter
Inorganics (mg/kg)
Aluminum 2840 J 1240 J 1540 J 7370 J 2910 J 3730 J 3460 J 4400 J 3970 JEB 5110 J
Antimony 4.5 J 10.6 J 16.2 J 0.81 J 1.4 J 4.4 J 2.5 J 3.9 J 1.8 UJ 3.3 UJ
Arsenic 0.75 J- 1 U 1 U 1.5 J- 0.95 J 0.62 J 1.5 J- 0.32 J 3.2 UJ 1.8 UJ
Barium 41.7 J 35.1 J 47 J 71 J 53.1 J 32.6 J 44.3 J 28.6 J 77.7 J 74.2 J
Beryllium 0.3 J 0.048 J 0.092 J 1.1 U 0.5 U 0.5 U 0.61 U 0.7 U 0.039 J 0.92 UJ
Cadmium 1.2 J 0.5 UJ 0.65 J 1.1 J 0.5 UJ 0.59 J 0.61 UJ 0.7 UJ 1.6 UJ 1.1 J
Calcium 821 J 1190 J 1550 J 3200 J 1460 J 1300 J 1050 J 923 J 4070 J 1950 J
Chromium 558 J 1580 J 2040 J 43.4 J 213 J 672 J 342 J 594 J 1040 J 1830 J
Chromium, Hexavalent 8.7 J 122 J 141 J 0.74 UJ 11.2 J 13.6 J 108 J 48.5 J 26.4 J 27.3 J
Cobalt 9.4 J 3.6 J 3.8 J 8.8 J 3.3 J 3.8 J 4.7 J 3.8 J 2.3 J 7.4 J
Copper 82.7 J 34.1 J 49 J 12.4 J 6.7 J 8.5 J 8.3 J 5.5 J 29.5 J 54 JEB
Cyanide 3.6 J- 3.1 J- 3.3 J- 0.49 J- 0.18 J- 0.3 J- 0.17 J- R 1.6 U 0.92 U
Iron 12600 J 3260 J 4210 J 17700 J 4830 J 6590 J 11100 J 8940 J 9290 14600
Lead 56 J 39.2 J 71 J 19.7 J 53.1 J 22.2 J 10.9 J 15.4 J 93.2 J 138 J
Magnesium 755 J 299 J 369 J 3310 J 1020 J 1100 J 1400 J 2050 J 1050 J 1680 J
Manganese 116 J 88 J 105 J 592 J 147 J 139 J 746 J 173 J 238 J 180 J
Mercury 0.13 0.29 0.29 0.025 J 0.11 0.17 0.0075 J 0.0066 J 0.25 J-EB 0.075 J-EB
Nickel 11.1 5.5 6.7 11.3 4.6 6.2 6.3 6 13 UJ 16.2 J
Potassium 351 J 150 J 179 J 1270 511 448 J 335 J 392 J 1620 U 919 U
Selenium 3.5 U 3.5 U 3.5 U 7.8 U 3.5 U 3.5 U 4.3 U 4.9 U 1.9 J 1.7 J
Silver 44 J 21.8 J 28.4 J 2.2 UJ 1 UJ 1 UJ 1.2 UJ 1.4 UJ 0.27 J 13.3 J
Sodium 204 J 266 J 271 J 219 J 130 J 159 J 84.1 J+ 108 J 1620 U 919 U
Thallium 2.5 U 2.5 U 0.27 J 5.6 U 2.5 U 2.5 U 3.1 U 3.5 U 8.1 UJ 4.6 UJ
Vanadium 9.7 J 5.1 J 7.1 J 18 J 6.7 J 8.9 J 13.5 J 12.1 J 12.3 J 15.7 J
Zinc 79.1 37.2 49 72.2 35.8 52.7 40 41.6 391 J 153 JEB
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TABLE A-2
BERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
VOCs (ug/kg)
1,2,3-Trichlorobenzene
2-Butanone
Acetone
Carbon disulfide
cis-1,2-Dichloroethene
Methyl acetate
Trichloroethene

SVOCs (ug/kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Diethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

SD-220 SD-224 SD-226 SD-240 SD-301 SD-312
WL-SD-3-220 WL-SD-3-224 WL-SD-3-226 WL-SD-3-240 WL-SD-3-301 WL-SD-3-312

7/23/2015 7/23/2015 7/22/2015 7/27/2015 7/27/2015 7/22/2015
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

26 UJ 19 UJ 30 UJ 16 UJ 5 UJ 26 UJ
240 J 38 UJ 360 J 91 J 9.9 U 53 UJ
820 J 38 UJ 1400 J 350 J 47 53 UJ

26 UJ 19 UJ 41 J 16 UJ 5 U 26 UJ
26 UJ 19 UJ 30 UJ 16 UJ 6.3 26 UJ
26 UJ 19 UJ 30 UJ 16 UJ 5 U 260 J
26 UJ 19 UJ 30 UJ 16 UJ 5 U 26 UJ

43 J 93 J 54 J 11 UJ 3.8 U 71 J
1900 UJ 2300 J 1600 J 1100 UJ 380 U 1800 UJ
1900 UJ 1500 UJ 2200 UJ 1100 UJ 380 U 1800 UJ

98 J 370 J 88 J 28 J 3.8 U 94 J
230 J 150 J 260 J 63 J 5.6 320 J
430 J 1600 J 340 J 90 J 9.4 430 J

1900 J 3800 J 1900 J 530 J 47 2100 J
2100 J 3200 J 2900 J 590 J 56 2600 J
2100 J 3200 J 2800 J 640 J 44 2700 J
1700 J 2200 J 2600 J 560 J 60 2200 J
2100 J 2800 J 2700 J 520 J 51 2300 J

770 J 1700 J 2500 J 510 J 190 U 1500 J
960 UJ 770 UJ 1100 UJ 590 UJ 190 U 910 UJ
820 J 610 J 860 J 410 J 120 J 720 J

1900 UJ 770 J 2200 UJ 1100 UJ 380 U 1800 UJ
2400 J 3700 J 2800 J 710 J 58 2900 J
1100 J 1900 J 1300 J 340 J 38 1000 J

960 UJ 770 UJ 6700 J 590 UJ 190 U 9300 J
830 J 660 J 6000 J 590 UJ 190 U 14000 J

4200 J 8100 J 5000 J 1400 J 110 5100 J
150 J 450 J 170 J 53 J 5.5 180 J

1600 J 2200 J 2000 J 470 J 48 2100 J
59 J 120 J 65 J 11 UJ 3.8 U 81 J
38 UJ 30 UJ 35 J 23 UJ 7.7 U 29 J

1700 J 5300 J 2100 J 610 J 44 2200 J
3100 J 5600 J 3600 J 940 J 70 4200 J
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TABLE A-2
BERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
VOCs (ug/kg)Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SD-220 SD-224 SD-226 SD-240 SD-301 SD-312
WL-SD-3-220 WL-SD-3-224 WL-SD-3-226 WL-SD-3-240 WL-SD-3-301 WL-SD-3-312

7/23/2015 7/23/2015 7/22/2015 7/27/2015 7/27/2015 7/22/2015
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

1640 J 1990 J 2910 J 8140 J 6680 JEB 2830 J
0.25 J 1.9 J 5.1 J 6.2 UJ 3.9 UJ 3.8 J

1.2 0.54 J 0.8 J 4.7 J 0.63 J 1.2
21.2 J 48.9 J 62.2 J 70.8 J 37.6 J 60.8 J

0.5 U 0.04 J 0.067 J 1.9 J 0.77 UJ 0.052 J
0.5 UJ 4.5 J 12.2 J 1.1 J 1.3 UJ 18.2 J

1060 J 871 J 1010 J 4580 J 970 J 1100 J
4.7 J 246 J 706 J 14.8 J 778 J 549 J
1.7 UJ 17.4 J 8.4 J 1.9 UJ 15.1 J 11.2 J

3 J 4.4 J 5.8 J 3.4 J 6.6 J 5.9 J
32.5 J 277 J 441 J 16.3 J 15 J 576 J
0.14 J- 1 J- 4.1 J- 0.5 U 2.1 4.5 J-

4260 J 4020 J 4790 J 5800 12000 4710 J
50 J 77.2 J 87.4 J 62.9 J 220 J 101 J

425 J 447 J 600 J 722 J 973 J 594 J
236 J 95 J 114 J 349 J 104 J 103 J

0.26 3.1 5.3 0.026 J-EB 0.058 J-EB 6.3
4 U 90.8 111 12.3 J 6.5 J 101

123 J 158 J 254 J 480 U 767 U 250 J
3.5 U 3.5 U 3.5 U 3.6 J 1.6 J 3.5 U
3.2 J 11.5 J 22.2 J 0.37 J 8.5 J 30 J

93.3 J 59.4 J 125 J 623 767 U 150 J
2.5 U 2.5 U 2.5 U 2.4 UJ 3.8 UJ 2.5 U
6.9 J 6.8 J 8.6 J 19.1 J 14.2 J 8.7 J

31.1 161 252 135 JEB 31.9 J 247
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TABLE A-3
BERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location: SD-201 SD-201 SD-201 SD-201 SD-205 SD-205 SD-207 SD-207 SD-210 SD-210
Sample ID: WL-SW-3-201 WL-SW-3-201D WL-SWF-3-201 WL-SWF-3-201D WL-SW-3-205 WL-SWF-3-205 WL-SW-3-207 WL-SWF-3-207 WL-SW-3-210 WL-SWF-3-210

Sample Date: 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015
Sample Type: Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Parameter
Trace VOCs (ug/L)
Trichloroethene 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Vinyl Chloride 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U

VOCs (ug/L)
1,1,1-Trichloroethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Acetone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Benzene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromodichloromethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Carbon disulfide 0.50 U 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ
Chloroform 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Chloromethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
cis-1,2-Dichloroethene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Dibromochloromethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Dichlorodifluoromethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
m,p-Xylene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methyl acetate 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Tetrachloroethene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Toluene 0.50 U 0.50 U 0.33 J 0.50 U 0.50 U
Trichloroethene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Vinyl chloride 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,4-Dioxane (ug/L)
1,4-Dioxane 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

Inorganics, Dissolved (ug/L)
Aluminum 127 J 78.5 J 50.5 J 20.0 UJ 40.8 J
Antimony 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Arsenic 1.4 1.3 1.0 U 1.0 U 1.0 U
Barium 10.0 U 10.0 U 113 72.6 69.4
Beryllium 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Cadmium 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Calcium 8090 8120 32200 38800 38800
Chromium 20.8 J 10.4 J 39.0 J 2.0 UJ 247 J
Chromium, Hexavalent 0.50 U 0.50 U 0.50 U 0.50 U 166
Cobalt 1.3 1.3 4.2 1.0 U 1.0 U
Copper 3.4 3.0 0.31 J 0.52 J 1.1 J
Iron 2520 2460 15700 299 486
Lead 8.2 6.1 1.0 U 1.0 U 1.0 U
Magnesium 1210 1210 5970 7130 7120
Manganese 244 237 1940 1230 1610
Mercury 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Nickel 2.2 J 2.2 J 3.0 J 1.7 J 2.6 J
Potassium 1680 1690 2140 2140 2430
Selenium 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Silver 0.14 J 0.094 J 1.0 U 1.0 U 1.0 U
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TABLE A-3
BERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location: SD-201 SD-201 SD-201 SD-201 SD-205 SD-205 SD-207 SD-207 SD-210 SD-210
Sample ID: WL-SW-3-201 WL-SW-3-201D WL-SWF-3-201 WL-SWF-3-201D WL-SW-3-205 WL-SWF-3-205 WL-SW-3-207 WL-SWF-3-207 WL-SW-3-210 WL-SWF-3-210

Sample Date: 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015
Sample Type: Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Parameter
Sodium 37800 38100 156000 140000 135000
Vanadium 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Zinc 11.4 J+ 11.3 J+ 3.9 J+ 8.2 J+ 13.8 J+

Inorganics (ug/L)
Aluminum 455 360 105 20 U 21.8
Antimony 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Arsenic 1.7 1.6 1.0 U 1.0 U 1.0 U
Barium 58.1 49.2 150 74.9 72.6
Beryllium 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Cadmium 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Calcium 10300 10400 36300 39300 39600
Chromium 142 J 102 J 53.5 J 2.0 UJ 180 J
Chromium, Hexavalent 0.50 U 0.75 0.50 U 0.50 U 136
Cobalt 4.0 3.9 5.2 1.0 U 1.0 U
Copper 8.7 8.1 3.0 0.57 J 0.53 J
Cyanide  R  R  R  R  R
Iron 3080 2910 15300 1250 1040
Lead 22.7 25.6 2.3 1.0 U 1.0 U
Magnesium 1860 1830 7210 7380 7550
Manganese 977 905 1840 1130 1700
Mercury 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Nickel 3.4 J 3.4 J 3.4 J 1.7 J 1.9 J
Potassium 2460 2300 2430 2140 2490
Selenium 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Silver 0.87 J 0.54 J 1.4 1.0 U 1.0 U
Sodium 49200 49900 199000 134000 128000
Thallium 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Vanadium 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Zinc 32.7 32.0 9.9 J+ 9.4 J+ 7.6 J+
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TABLE A-3
BERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Trace VOCs (ug/L)
Trichloroethene
Vinyl Chloride

VOCs (ug/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (ug/L)
1,4-Dioxane

Inorganics, Dissolved (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver

SD-212 SD-212 SD-218 SD-218 SD-220 SD-220 SD-240 SD-240 SD-305 SD-305
WL-SW-3-212 WL-SWF-3-212 WL-SW-3-218 WL-SWF-3-218 WL-SW-3-220 WL-SWF-3-220 WL-SW-3-240 WL-SWF-3-240 WL-SW-3-305 WL-SWF-3-305

7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.015 U 0.015 U 0.015 U 0.015 U 0.015 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U 9.1 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 19 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.16 0.21 0.10 U 0.10 U 0.10 U

20.0 UJ 20.0 UJ 20.0 UJ 196 J 20.0 UJ
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

70.2 82.7 36.4 76.1 39.9
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

37700 35900 20000 26000 20900
174 J 7.8 J 2.0 UJ 2.0 UJ 5.1 J
132 0.45 J 0.50 U 0.50 U 0.50 U
1.0 U 1.8 1.0 U 1.1 1.0 U

0.65 J 0.74 J 0.49 J 1.9 J 0.52 J
384 246 713 3330 827
1.0 U 1.0 U 1.0 U 3.6 1.0 U

6970 7050 3900 4890 4100
1630 1560 249 962 334
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

2.0 J 2.2 J 1.0 UJ 1.8 J 1.0 UJ
2470 2650 1950 3440 1970

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 0.036 J 1.0 U
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TABLE A-3
BERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Trace VOCs (ug/L)Sodium
Vanadium
Zinc

Inorganics (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SD-212 SD-212 SD-218 SD-218 SD-220 SD-220 SD-240 SD-240 SD-305 SD-305
WL-SW-3-212 WL-SWF-3-212 WL-SW-3-218 WL-SWF-3-218 WL-SW-3-220 WL-SWF-3-220 WL-SW-3-240 WL-SWF-3-240 WL-SW-3-305 WL-SWF-3-305

7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015 7/21/2015
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

123000 136000 61800 99000 67000
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
8.9 J+ 9.7 J+ 6.1 J+ 15.1 J+ 5.4 J+

28.8 20 U 22.2 1460 128
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
1.0 U 1.0 U 1.0 U 1.4 1.0 U

70.9 87.7 38.1 95.6 49.5
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

39500 37600 20800 26600 22100
267 J 72.6 J 2.0 UJ 3.1 J 19.9 J
160 0.47 J 0.50 U 0.50 U 0.50 U
1.0 U 2.0 1.0 U 2.1 1.0 U

0.77 J 0.67 J 0.49 J 10.5 1.9 J
 R  R  R  R  R

1180 1580 910 5670 2130
1.0 U 1.0 U 1.0 34.6 4.4

7470 7620 4170 5050 4460
1530 1590 249 996 553
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

2.0 J 2.2 J 1.0 UJ 5.1 J 1.1 J
2470 2780 2060 2810 2120

5.0 U 5.0 U 5.0 U 0.47 J 5.0 U
1.0 U 0.018 J 1.0 U 0.25 J 0.21 J

130000 138000 66000 97900 71800
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
5.0 U 5.0 U 5.0 U 6.4 5.0 U
8.7 J+ 6.8 J+ 7.2 J+ 81.1 12.6 J+
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TABLE A-3
BERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Trace VOCs (ug/L)
Trichloroethene
Vinyl Chloride

VOCs (ug/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (ug/L)
1,4-Dioxane

Inorganics, Dissolved (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver

SD-312 SD-312
WL-SW-3-312 WL-SWF-3-312

7/21/2015 7/21/2015
Field Sample Field Sample

0.15 U
0.015 U

0.50 U
0.50 U
0.50 U

5.0 U
5.0 U

0.50 U
0.50 U
0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.12

20.0 UJ
2.0 U
1.0 U

30.7
1.0 U
1.0 U

22000
2.0 UJ

0.50 U
1.0 U

0.95 J
200 U
1.0 U

4130
9.2 J+

0.20 U
2.0 J

6660
5.0 U
1.0 U
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TABLE A-3
BERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Trace VOCs (ug/L)Sodium
Vanadium
Zinc

Inorganics (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SD-312 SD-312
WL-SW-3-312 WL-SWF-3-312

7/21/2015 7/21/2015
Field Sample Field Sample

92500
5.0 U
2.7 J+

20 U
2.0 U
1.0 U

31.5
1.0 U
1.0 U

22300
2.0 UJ

0.50 U
1.0 U

0.91 J
 R

200 U
1.0 U

4330
21.6
0.20 U

1.8 J
6720

5.0 U
1.0 U

95600
1.0 U
5.0 U
7.4 J+
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TABLE A-4
BERA PORE WATER ANALYTICAL RESULTS - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location: SD-203 SD-205 SD-207 SD-208 SD-210 SD-211 SD-212 SD-212 SD-214 SD-218
Sample ID: WL-PW-3-203 WL-PW-3-205 WL-PW-3-207 WL-PW-3-208 WL-PW-3-210 WL-PW-3-211 WL-PW-3-212 WL-PW-3-212D WL-PW-3-214 WL-PW-3-218

Sample Date: 7/28/2015 7/28/2015 7/29/2015 7/29/2015 7/29/2015 7/28/2015 7/28/2015 7/28/2015 7/29/2015 7/23/2015
Sample Type: Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample

Parameter
Inorganics, Dissolved (ug/L)
Aluminum 20.0 U 23.7 26.7 26.3 41.9 20.0 U 59.5 40.7 27.2 20.0 U
Arsenic 1.7 1.0 U 18.7 4.2 3.1 1.0 U 1.4 2.3 1.0 U 3.3
Barium 111 143 142 220 100 69.3 54.1 61.9 67.3 18.7
Calcium 33100 36400 60500 63300 48100 30900 12600 15200 27800 9430
Chromium 10.8 J 17.0 J 2.4 J 19.5 J 15.7 J 16200 J 141 J 98.3 J 16.3 J 25.5
Chromium, Hexavalent 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 14900 1.52 0.69 0.50 U 0.50 U
Cobalt 1.0 UJ 7.7 J 4.1 J 1.4 J 1.0 UJ 1.1 J 1.0 UJ 1.0 UJ 1.0 UJ 1.0 U
Copper 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Iron 26000 11200 44400 69900 9550 4750 6870 7300 10100 2970
Lead 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.1 1.0 U 1.3 1.0 U
Magnesium 7810 8120 8150 9160 7240 9980 1390 1800 5210 2130
Manganese 1380 J 1540 J 6320 J 3600 J 2040 J 48.7 J 292 J 365 J 807 J 200
Mercury 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.10 J
Nickel 1.6 4.5 1.4 2.1 2.1 4.2 2.0 1.1 1.0 U 2.6
Potassium 3000 3010 5720 5970 4120 5940 1340 1460 3490 1440
Silver 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Sodium 241000 236000 94100 146000 106000 115000 80100 91600 65300 64500
Zinc 2.3 J+ 6.2 J+ 4.8 J+ 7.2 J+ 9.7 J+ 15.4 J+ 5.8 J+ 8.1 J+ 2.2 J+ 5.6

Other (mg/L)
Dissolved Organic Carbon (average) 6.1 6.6 13 12 4.8 1.2 5.5 4.7 4.8 1.7
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TABLE A-4
BERA PORE WATER ANALYTICAL RESULTS - ALL EXPOSURE AREAS

WALTON & LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Inorganics, Dissolved (ug/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

Other (mg/L)
Dissolved Organic Carbon (average)

SD-220 SD-224 SD-240 SD-301
WL-PW-3-220 WL-PW-3-224 WL-PW-3-240 WL-PW-3-301

7/23/2015 7/23/2015 7/27/2015 7/27/2015
Field Sample Field Sample Field Sample Field Sample

38.5 33.1 69.6 186
2.1 1.1 1.0 U 1.0 U

65.2 62.4 88.6 27.7
22300 31700 30300 8640

2.0 U 8.0 2.0 UJ 11.0 J
0.50 U 0.50 U 0.50 U 1.38

1.0 U 1.0 U 1.2 J 6.7 J
0.61 J 1.5 J 2.0 U 7.3

10100 11100 5710 200 U
1.4 1.0 U 1.0 U 1.7

3640 4520 6080 1890
3190 3000 1260 J 24.1 J

0.044 J 0.084 J 0.20 U 0.20 U
1.3 5.8 3.8 6.3

2080 9010 500 U 1670
0.026 J 0.084 J 1.0 U 1.0 U

59400 86900 121000 83800
2.8 6.5 12.1 J+ 47.0 J+

9.7 8.0 7.2 12
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TABLE A-5
PHASE 4 ECOLOGICAL TOXICITY SOIL ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location: SO-501 SO-501 SO-501 SO-501 SO-502 SO-503 SO-504 SO-505 SO-506 SO-507
Sample ID: WL-SO-4-501 WL-SO-4-501-D WL-SO-4-501-RS WL-SO-4-501-RS-D WL-SO-4-502 WL-SO-4-503 WL-SO-4-504 WL-SO-4-505 WL-SO-4-506 WL-SO-4-507

Sample Date: 10/18/2016 10/18/2016 5/25/2017 5/25/2017 10/18/2016 10/18/2016 10/20/2016 10/18/2016 10/20/2016 10/19/2016
Sample Depth: 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Sample Type: Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Parameter
Inorganics (mg/kg)
Aluminum 7250 J 4830 J 7600 7200 10200 J 7320 J 6310 J 11200 J 3850 J 5930 J
Antimony 11.4 UJ 32.9 J 2.0 U 2.0 UJ 7.0 UJ 7.1 UJ 0.23 J 8.3 UJ 75.2 J 160 J
Arsenic 5.1 J 2.1 UJ 5.2 3.8 4.6 J 3.4 J 2.4 3.9 J 2.3 J 2.5 UJ
Barium 64.5 J 49.2 J 75 57 41.0 J 42.1 J 46.6 J 120 J 75.9 J 102 J
Beryllium 0.95 U 1.1 U 0.80 U 0.80 U 0.58 U 0.59 U 0.41 J- 0.69 U 0.20 J- 1.3 U
Cadmium 0.34 J 0.76 J 1.0 U 1.0 U 0.27 J 0.42 J 0.67 UJ 0.75 2.6 J 1.3 U
Calcium 34100 J 2380 J 16000 15000 3070 J 2610 J 2950 J 2100 J 3850 J 3780 J
Chromium 459 J 4060 J 670 610 288 J 14.6 J 12.5 J 70.7 J 5350 J 16500 J
Chromium, Hexavalent 2.6 J- 5.4 J- 8.3 J 9.0 J 3.2 J- 176 J- 208 J-
Cobalt 4.9 J 5.0 J 5.4 5.3 5.2 J 4.3 J 4.4 J 4.5 J 6.3 J 10.6 J
Copper 24.6 J 129 J 39.0 34.0 18.5 J 32.6 J 82.9 J 53.7 J 147 J 132 J
Iron 10100 J 5760 J 11000 11000 12600 J 11300 J 11200 J 14300 J 7920 J 7310 J
Lead 92.9 J 224 J 110.0 170 J 72.4 J 107 J 145 447 J 138 238 J
Magnesium 1860 J 1070 J 2100 2000 1810 J 1820 J 1750 J 1340 J 870 J 1370 J
Manganese 243 J 120 J 290 270 239 J 202 J 274 J 293 J 134 J 297 J
Mercury 0.083 J 0.21 UJ 0.12 0.073 0.075 J 0.10 J 0.13 UJ 1.1 0.41 J 0.36
Nickel 10.2 17.6 15.0 13 8.8 11.3 11.6 J 9.6 50.4 J 18.4
Potassium 947 UJ 1060 UJ 580 UJ 595 UJ 471 J 693 UJ 432 J 1260 UJ
Selenium 0.95 U 1.2 4.0 U 4.0 U 0.83 0.91 1.0 1.1 1.34 U 1.3
Silver 1.3 J 24.9 J 2.0 U 2.0 U 0.70 J 1.3 J 3.1 J 0.76 J 89.3 J 24.7 J
Sodium 947 U 1060 U 580 U 595 U 334 J 693 U 1940 J 1540
Thallium 4.7 U 0.44 J 2.0 U 2.0 U 2.9 U 3.0 U 3.4 UJ 3.5 U 6.7 UJ 3.2 J
Vanadium 4.7 UJ 20.3 J 17 16 4.4 J 11.7 J 12.7 16.6 J 6.7 U 6.3 UJ
Zinc 72.9 96.6 75 71 66.7 76.7 89.5 188 121 114

AVS/SEM (umol/g)
Cadmium, SEM 0.00150 0.00170 0.00197 0.00215 0.00200 0.00499 0.0170 J 0.00829 J
Copper, SEM 0.316 J- 0.224 J- 0.273 J- 0.309 J- 1.05 J- 0.500 J- 1.08 J 2.94 J
Lead, SEM 0.222 0.275 0.719 0.388 0.498 1.95 0.570 J 1.47 J
Mercury, SEM 0.0000084 UJ 0.0000122 UJ 0.0000097 UJ 0.0000467 J- 0.0000586 J- 0.000662 J- 0.0000717 J 0.0000791 J
Nickel, SEM 0.0648 0.0786 0.0319 0.0376 0.0746 0.0494 0.422 J 0.274 J
Silver, SEM 0.00610 0.00707 0.0217 0.00943 0.0250 0.00468 0.282 J 0.178 J
Zinc, SEM 0.391 J 0.466 J 0.355 J 0.504 J 0.596 J 1.40 J 2.15 J 1.89 J
Total SEM Metals (det only) 1.00 J 1.05 J 1.40 J 1.25 J 2.25 J 3.91 J 4.52 J 6.76 J
Acid Volatile Sulfide 0.079 U 0.074 U 0.044 U 0.044 U 0.057 U 0.052 U 0.27 UJ 0.17 UJ
AVS/SEM NC NC NC NC NC NC NC NC

Other
Ferrous Iron (%)
ORP (mV) 449 J 460 J
pH in Soil 7.43 J 7.49 J 7.45 J 7.45 J 6.63 J 5.74 J 5.81 5.53 4.72 5.45
Sulfide Screen
Total Organic Carbon (ug/g dry wt) 130000 J 150000 J 160000 J+ 140000 J+ 27000 J 42000 J 51000 J 64000 J 410000 J 220000 J
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TABLE A-5
PHASE 4 ECOLOGICAL TOXICITY SOIL ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Sample Type:
Parameter
Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

AVS/SEM (umol/g)
Cadmium, SEM
Copper, SEM
Lead, SEM
Mercury, SEM
Nickel, SEM
Silver, SEM
Zinc, SEM
Total SEM Metals (det only)
Acid Volatile Sulfide
AVS/SEM

Other
Ferrous Iron (%)
ORP (mV)
pH in Soil
Sulfide Screen
Total Organic Carbon (ug/g dry wt)

SO-507 SO-508 SO-509 SO-510 SO-511 SO-512 SO-513 SO-514 SO-515 SO-516
WL-SO-4-507-RS WL-SO-4-508 WL-SO-4-509 WL-SO-4-510 WL-SO-4-511 WL-SO-4-512 WL-SO-4-513 WL-SO-4-514 WL-SO-4-515 WL-SO-4-516

5/25/2017 10/20/2016 10/18/2016 10/19/2016 10/19/2016 10/19/2016 10/18/2016 10/19/2016 10/18/2016 10/18/2016
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

5200 9270 J 3140 J 5280 J 9060 J 6690 J 6330 J 7790 J 11600 J 6920 J
8.0 U 49.9 J 14.0 UJ 11.5 J 10.3 UJ 7.8 UJ 9.4 UJ 8.6 UJ 6.9 UJ 6.5 UJ
16 U 1.9 2.3 UJ 1.2 UJ 1.9 J 1.9 J 2.7 J 4.0 J 13.2 J 32.0 J
35 63.8 J 46.7 UJ 23.8 UJ 43.4 J 25.9 UJ 39.0 J 53.3 J 58.1 J 31.1 J

3.2 U 0.29 J- 1.2 U 0.60 U 0.86 U 0.65 U 0.79 U 0.72 U 0.58 U 0.54 U
4.0 U 0.78 UJ 1.1 J 0.13 J 0.33 J 0.16 J 0.43 J 0.65 J 0.51 J 0.27 J

1400 1840 J 3520 J 1520 J 1030 J 1190 J 1580 J 4270 J 1730 J 911 J
2600 3810 J 98.9 J 1590 J 264 J 55.6 J 312 J 170 J 17.7 J 224 J
30.5 J 26.5 J- 56.0 J- 53.4 J- 2.9 J- 19.3 J- 3.4 J- 0.65 J- 13.3 J-

8.0 U 12.3 J 2.4 J 3.8 J 4.3 J 4.7 J 3.6 J 5.3 J 6.4 J 3.3 J
30.0 101 J 35.7 J 15.3 J 13.3 J 5.0 J 17.9 J 18.0 J 17.1 J 18.0 J

7900 6100 J 6080 J 9490 J 12700 J 10100 J 12700 J 13800 J 17000 J 8770 J
120.0 48.9 132 J 91.1 J 96.7 J 7.3 J 52.5 J 131 J 101 J 289 J
1500 994 J 808 J 1760 J 1890 J 1370 J 1540 J 2070 J 2200 J 1140 J

89 162 J 225 J 137 J 110 J 101 J 125 J 364 J 320 J 205 J
0.13 0.19 J 0.12 J 0.082 J 0.13 J 0.013 J 0.12 J 0.074 J 0.082 J 0.24
12.0 19.3 J 8.0 J 7.2 13.2 6.7 8.1 9.9 11.9 7.1

513 J 1170 UJ 595 UJ 861 UJ 648 UJ 786 UJ 715 UJ 575 UJ 541 UJ
16 U 0.78 U 1.2 U 1.2 U 1.1 0.70 1.1 1.2 1.0 0.74
33 23.8 J 4.2 J 16.3 J 0.65 J 1.3 UJ 0.12 J 0.25 J 0.071 J 3.5 J

545 J 1170 U 595 U 861 U 648 U 786 U 715 U 575 U 541 U
8.0 U 0.32 J- 5.8 U 3.0 U 4.3 U 3.2 U 3.9 U 3.6 U 2.9 U 2.7 U
16 3.9 U 5.8 UJ 6.0 UJ 9.6 J 10.3 J 3.9 UJ 10.6 J 14.1 J 7.5 J
80 U 86.2 109 35.1 41.8 23.6 41.4 197 144 41.1

0.00700 0.0157 J 0.00147 0.00104 0.00121 0.00143 0.00684 0.00226 0.00105
2.52 J- 1.13 J 0.162 J- 0.0881 J- 0.117 J- 0.151 J- 0.691 J- 0.145 J- 0.192 J-

0.554 0.869 J 0.434 0.221 0.0758 0.161 0.633 0.371 0.787
0.0000723 J- 0.000024 UJ 0.0000153 J- 0.0000313 J- 0.0000208 J- 0.0000264 J- 0.0000040 UJ 0.0000844 J- 0.000266 J-

0.246 0.212 J 0.0369 0.0311 0.0536 0.0312 0.112 0.0276 0.0292
0.586 0.0496 J 0.0702 0.00257 0.00227 0.00130 0.120 0.00127 0.0116

1.09 J 3.86 J 0.391 J 0.170 J 0.387 J 0.194 J 0.898 J 0.880 J 0.203 J
5.00 J 6.14 J 1.10 J 0.514 J 0.637 J 0.540 J 2.46 J 1.43 J 1.22 J

0.072 U 0.30 UJ 0.048 U 0.053 U 0.048 U 0.058 U 0.29 J+ 0.043 U 0.050 U
NC NC NC NC NC NC 0.12 J NC NC

0.86 J
566 J

4.82 J 5.36 5.34 4.74 4.38 4.12 5.35 6.98 6.15 J 4.65
Negative J

48500 65000 J 450000 J 53000 J 34000 J 10000 J 56000 J 28000 J 28000 J 38000 J
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TABLE A-5
PHASE 4 ECOLOGICAL TOXICITY SOIL ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Sample Type:
Parameter
Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

AVS/SEM (umol/g)
Cadmium, SEM
Copper, SEM
Lead, SEM
Mercury, SEM
Nickel, SEM
Silver, SEM
Zinc, SEM
Total SEM Metals (det only)
Acid Volatile Sulfide
AVS/SEM

Other
Ferrous Iron (%)
ORP (mV)
pH in Soil
Sulfide Screen
Total Organic Carbon (ug/g dry wt)

SO-517 SO-518 SO-519 SO-520
WL-SO-4-517 WL-SO-4-518 WL-SO-4-519 WL-SO-4-520
10/19/2016 10/19/2016 10/20/2016 10/19/2016
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample

11100 J 8570 J 7030 J 13600 J
8.6 UJ 10.3 UJ 48.3 J 17.6 UJ
5.4 J 7.9 J 5.0 7.2 J

97.2 J 67.0 J 144 J 92.4 J
0.72 U 0.86 U 0.70 J- 1.5 U
0.45 J 0.59 J 1.9 J 0.52 J

1220 J 2090 J 6920 J 55100 J
49.9 J 647 J 3820 J 731 J

7.5 J- 42.6 J- 35.9 J-
5.3 J 8.7 J 17.7 J 8.8 J

75.1 J 38.1 J 72.2 J 40.8 J
12800 J 15200 J 24100 J 18100 J

292 J 748 J 236 125 J
1360 J 1950 J 1870 J 4470 J

264 J 806 J 2330 J 455 J
0.44 0.17 UJ 0.11 J 0.29 UJ

8.9 17.1 19.3 J 20.2
719 UJ 861 UJ 659 J 1470 UJ

0.87 0.98 1.3 2.4
1.1 J 19.3 J 16.6 J 1.8 J

719 U 861 U 1010 J 1470 U
3.6 U 4.3 U 0.60 J- 7.3 U
3.6 UJ 4.3 UJ 5.3 U 7.3 UJ

108 84.3 166 129

0.00306 0.00279 0.0126 0.0175 J
0.620 J- 0.405 J- 0.780 J- 0.716 J

1.39 2.85 1.01 1.72 J
0.000398 J- 0.000201 J- 0.0000704 J- 0.0000993 J

0.0618 0.103 0.173 0.172 J
0.0122 0.108 0.123 0.00982 J

0.723 J 0.478 J 1.91 J 8.47 J
2.81 J 3.95 J 4.01 J 11.1 J

0.056 U 0.062 U 0.086 U 0.21 UJ
NC NC NC NC

4.66 4.73 4.79 5.28

41000 J 64000 J 170000 J 240000 J
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TABLE A-6
PHASE 4 ECOLOGICAL TOXICITY TISSUE ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location: Lab Control Rep A Lab Control Rep B Lab Control Rep C Lab Control Rep D Lab Control Rep E SO-501 SO-501 SO-501 SO-501 SO-501
Sample ID: Lab Control Rep A Lab Control Rep B Lab Control Rep C Lab Control Rep D Lab Control Rep E WL-SO-4-501 Rep A WL-SO-4-501 Rep B WL-SO-4-501 Rep C WL-SO-4-501 Rep D WL-SO-4-501 Rep E

Sample Date: 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016
Sample Type: Lab Control Lab Control Lab Control Lab Control Lab Control Field Sample Field Sample Field Sample Field Sample Field Sample

Parameter
Inorganics (mg/kg)
Aluminum 78.2 104 136 107 J 214 J 250 319 97.6 J 551 J 522 J
Antimony 0.05 J 0.11 J 0.11 J 0.09 UJ 0.092 J 0.16 J 0.19 J 0.27 J 0.37 J 0.26 J
Arsenic 17.8 16.9 17.3 24.1 26.0 25.1 21.7 20.7 33.9 28.8
Barium 2.95 3.83 4.24 4.33 J 7.55 3.51 4.01 2.28 J 6.76 6.16
Beryllium 0.07 U 0.08 U 0.09 U 0.09 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
Cadmium 2.46 2.44 2.65 2.59 2.65 2.36 2.97 2.59 2.81 2.44
Calcium 6220 J 6340 J 6550 7960 J 9960 4890 J 4870 4610 J 7140 6470
Chromium 18.0 31.2 35.5 25.7 J 52.3 J 41.9 86.6 43.2 J 111 J 94.2 J
Cobalt 5.93 5.61 5.25 6.01 6.44 7.64 7.55 6.75 8.20 7.76
Copper 7.86 7.97 18.6 9.63 12.2 11.8 10.9 11.2 15.9 13.4
Iron 568 623 607 733 J 909 817 990 624 J 1480 1310
Lead 0.60 0.81 0.87 0.43 J 1.84 5.25 6.23 2.73 J 10.2 9.36
Magnesium 1230 1270 1350 1470 1710 881 826 837 1100 1010
Manganese 25.5 32.8 35.1 33.4 J 58.8 14.8 19.1 9.80 J 30.5 27.5
Mercury 0.044 0.041 0.044 0.059 0.060 0.057 0.051 0.054 0.072 0.068
Nickel 11.8 21.5 13.1 17.7 26.4 16.5 40.8 20.2 50.3 40.7
Potassium 9250 9110 9360 9630 9020 9110 8850 9140 9400 8690
Selenium 6.23 5.75 5.99 8.09 J 8.26 7.36 6.13 6.39 J 9.17 8.27
Silver 0.19 J 0.21 J 0.20 J 0.21 J 0.47 J 0.31 J 0.35 J 0.41 J 0.55 J 0.46 J
Sodium 5340 5450 5540 5680 5460 5090 4780 4870 5370 4930
Thallium 0.06 U 0.06 U 0.07 U 0.07 U 0.06 U 0.06 U 0.06 U 0.07 U 0.06 U 0.06 U
Vanadium 0.57 0.64 0.67 0.75 J 1.13 1.06 1.23 0.74 J 1.90 1.80
Zinc 126 119 129 152 155 123 115 122 145 135
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TABLE A-6
PHASE 4 ECOLOGICAL TOXICITY TISSUE ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SO-502 SO-502 SO-502 SO-502 SO-502 SO-503 SO-503 SO-503 SO-503 SO-503
WL-SO-4-502 Rep A WL-SO-4-502 Rep B WL-SO-4-502 Rep C WL-SO-4-502 Rep D WL-SO-4-502 Rep E WL-SO-4-503 Rep A WL-SO-4-503 Rep B WL-SO-4-503 Rep C WL-SO-4-503 Rep D WL-SO-4-503 Rep E

10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

982 317 215 J 179 J 1870 J 480 440 94.3 561 J 435 J
0.28 J 0.14 J 0.13 J 0.13 J 0.35 J 0.12 J 0.13 J 0.08 UJ 0.11 J 0.091 J
19.5 22.8 19.3 29.0 25.4 19.6 18.3 17.7 23.1 23.8
6.31 3.36 3.08 J 3.55 J 11.6 7.44 6.93 4.36 12.5 J 8.51
0.08 U 0.08 U 0.08 U 0.08 U 0.085 0.08 U 0.08 U 0.08 U 0.08 U 0.07 U
2.26 2.46 2.45 2.79 2.35 3.28 3.06 3.33 3.23 3.37

4460 J 4550 4150 J 5740 J 5870 4700 J 4260 4420 5760 J 5590
129 50.9 59.5 J 38.5 J 207 J 46.3 56.4 23.7 125 J 67.8 J

7.68 7.83 7.05 7.84 8.39 7.13 6.86 6.12 7.34 6.89
13.4 12.3 11.6 13.4 17.3 14.5 22.3 17.1 16.5 14.9

1800 884 884 J 832 J 2930 992 1030 565 1570 J 1160
11.0 4.42 4.27 J 4.02 J 17.5 18.2 16.9 10.2 19.7 J 18.3
896 825 780 939 1110 828 839 804 979 956

33.5 14.3 14.3 J 11.9 J 57.2 18.7 19.6 8.47 29.1 J 22.9
0.089 0.093 0.086 0.118 0.127 0.115 0.120 0.111 0.132 0.139

75.5 31.2 37.5 22.8 110 35.0 43.7 18.5 80.9 51.5
8650 9200 8890 9800 8540 8730 9010 9150 9060 8920
7.39 8.75 7.47 J 11.0 J 9.60 7.59 6.81 6.86 7.77 J 8.31
0.46 J 0.31 J 0.28 J 0.36 J 0.57 J 1.08 J 1.00 J 0.80 J 1.12 J 1.10 J

4830 5170 4730 5910 4630 4950 5120 5010 4960 5130
0.080 0.074 0.075 0.10 0.11 0.06 U 0.062 0.07 U 0.068 0.074

2.35 1.15 0.96 J 0.98 J 4.03 1.85 1.66 0.71 2.34 J 1.83
114 119 110 143 132 113 123 123 135 130
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TABLE A-6
PHASE 4 ECOLOGICAL TOXICITY TISSUE ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SO-506 SO-506 SO-506 SO-506 SO-506 SO-507 SO-507 SO-507 SO-507 SO-507
WL-SO-4-506 Rep A WL-SO-4-506 Rep B WL-SO-4-506 Rep C WL-SO-4-506 Rep D WL-SO-4-506 Rep E WL-SO-4-507 Rep A WL-SO-4-507 Rep B WL-SO-4-507 Rep C WL-SO-4-507 Rep D WL-SO-4-507 Rep E

10/20/2016 10/20/2016 10/20/2016 10/20/2016 10/20/2016 10/19/2016 10/19/2016 10/19/2016 10/19/2016 10/19/2016
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

146 193 192 J 196 J 245 J 158 321 291 272 J 315 J
2.26 UJ 2.35 J 2.82 J 2.96 J 3.45 J 0.84 J 1.62 J 0.10 J 1.54 J 1.43 J
16.0 17.1 20.2 22.2 22.4 18.5 16.7 16.5 24.6 26.8
6.26 7.47 8.80 J 8.27 J 9.76 5.70 9.14 5.79 9.60 10.3
0.08 U 0.08 U 0.09 U 0.08 U 0.08 U 0.09 U 0.08 U 0.08 U 0.08 U 0.07 U
10.6 9.84 10.5 10.0 9.57 3.18 3.00 4.50 3.16 3.03

5560 J 5260 J 6520 J 6750 J 6200 5090 J 4650 4260 6390 6180
581 721 753 J 893 J 964 J 506 1070 51.0 929 J 979 J

8.82 8.68 9.23 8.86 9.30 6.64 6.97 6.38 7.17 7.29
27.4 30.2 31.2 30.5 34.4 18.1 24.4 10.9 21.7 22.9
842 957 1050 J 1200 J 1540 649 856 966 896 926

45.6 45.7 57.7 J 61.5 J 59.4 18.9 26.8 15.8 25.3 25.7
870 842 963 955 898 895 838 897 943 931

23.9 27.0 29.2 J 33.2 J 34.0 18.4 30.3 12.4 27.3 29.4
0.058 0.062 0.068 0.084 0.076 0.050 0.051 0.101 0.059 0.066

26.2 25.6 28.5 38.3 31.1 18.3 31.7 21.6 27.2 21.0
9320 8790 9290 8710 8510 9450 8970 9190 9000 8490
6.15 5.92 6.87 J 7.38 J 7.79 7.05 6.20 7.76 8.61 9.33
19.5 J 22.3 J 22.2 J 24.2 J 27.6 J 2.43 J 3.59 J 0.24 J 3.52 J 3.80 J

7100 6740 6890 6290 6380 6750 6500 5170 6290 6290
0.07 U 0.067 0.074 0.083 0.076 0.07 U 0.07 U 0.093 0.06 U 0.06 U
1.14 1.43 1.59 J 1.76 J 2.01 0.99 1.75 1.30 1.68 1.82
128 125 140 143 142 129 118 113 141 135
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TABLE A-6
PHASE 4 ECOLOGICAL TOXICITY TISSUE ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SO-510 SO-510 SO-510 SO-510 SO-510 SO-513 SO-513 SO-513 SO-513 SO-513
WL-SO-4-510 Rep A WL-SO-4-510 Rep B WL-SO-4-510 Rep C WL-SO-4-510 Rep D WL-SO-4-510 Rep E WL-SO-4-513 Rep A WL-SO-4-513 Rep B WL-SO-4-513 Rep C WL-SO-4-513 Rep D WL-SO-4-513 Rep E

10/19/2016 10/19/2016 10/19/2016 10/19/2016 10/19/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

228 620 358 505 J 409 J 717 157 398 438 J 1000 J
0.45 J 1.06 J 0.69 J 1.00 J 0.81 J 0.15 J 0.78 J 0.086 J 0.13 J 0.16 J
18.5 17.8 19.7 21.7 19.1 18.8 18.3 13.8 24.1 23.5
4.29 8.03 5.45 7.20 J 6.55 10.8 5.26 6.31 10.7 J 13.2
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.083
2.39 2.50 2.42 2.45 2.35 4.78 3.16 4.88 4.85 5.01

4920 J 4960 4950 6030 J 5660 5120 J 4560 3990 7400 J 6200
190 555 310 506 J 344 J 99.5 488 73.9 98.6 J 211 J

7.86 8.48 8.82 8.55 7.92 6.53 6.71 5.99 6.87 7.44
11.5 15.1 14.4 14.5 12.9 13.0 17.5 10.9 13.3 16.3
879 1820 1190 1720 J 1300 1830 627 1190 1530 J 2670

59.5 73.3 59.4 74.2 J 68.5 22.6 16.4 15.3 24.4 J 24.7
898 983 908 1020 960 1080 818 879 1160 1270

14.2 31.9 19.2 29.3 J 21.9 22.6 17.2 15.3 20.8 J 37.2
0.071 0.089 0.080 0.098 0.088 0.126 0.043 0.093 0.147 0.142

26.5 93.1 40.0 94.6 48.9 33.8 17.9 33.2 47.6 99.2
8870 8690 8590 8580 8490 9380 9080 8870 9620 9580
6.60 6.25 6.93 7.66 J 6.80 8.97 6.72 6.57 10.8 J 9.56
4.27 J 6.76 J 5.05 J 6.93 J 5.63 J 0.28 J 2.23 J 0.22 J 0.30 J 0.38 J

5830 5880 5500 5600 5480 5160 6420 5170 5100 5520
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.12 0.06 U 0.085 0.10 0.13
1.22 2.59 1.84 2.49 J 1.95 2.67 1.03 1.64 1.97 J 3.84
121 120 121 129 126 129 116 107 151 138
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TABLE A-6
PHASE 4 ECOLOGICAL TOXICITY TISSUE ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SO-516 SO-516 SO-516 SO-516 SO-516 SO-517 SO-517 SO-517 SO-517 SO-517
WL-SO-4-516 Rep A WL-SO-4-516 Rep B WL-SO-4-516 Rep C WL-SO-4-516 Rep D WL-SO-4-516 Rep E WL-SO-4-517 Rep A WL-SO-4-517 Rep B WL-SO-4-517 Rep C WL-SO-4-517 Rep D WL-SO-4-517 Rep E

10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/19/2016 10/19/2016 10/19/2016 10/19/2016 10/19/2016
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

582 235 309 J 872 J 1270 J 429 592 940 J 1100 J 1250 J
0.16 J 0.24 J 0.14 J 0.17 J 0.25 J 0.095 J 0.09 J 0.13 J 0.14 J 0.16 J
28.5 22.9 22.9 34.2 39.9 22.5 16.9 21.1 22.5 23.7
6.07 4.10 4.41 J 8.38 J 10.9 10.9 10.8 17.0 J 22.0 J 21.1
0.07 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.07 U
2.72 2.71 2.83 2.28 3.13 3.08 2.51 2.88 2.58 2.68

4630 J 4390 4290 J 5200 J 6460 4740 J 3660 J 4970 J 5610 J 5700
60.3 44.9 70.7 J 159 J 147 J 50.9 98.2 83.9 J 162 J 137 J
7.26 6.99 7.11 7.92 8.10 8.04 7.32 7.38 7.69 7.65
11.3 12.1 10.9 14.4 15.3 16.5 16.7 20.0 23.1 23.8

1200 751 939 J 1930 J 2290 1010 1280 1600 J 2160 J 2120
263 258 260 J 210 J 405 287 210 322 J 295 J 333
824 775 744 960 1050 782 721 845 933 1060

34.1 21.8 27.8 J 48.5 J 63.0 27.4 32.6 42.8 J 51.5 J 55.4
0.165 0.152 0.149 0.171 0.237 0.335 0.264 0.358 0.385 0.356

32.2 29.4 45.2 101 81.8 38.2 74.1 58.3 119 95.0
8620 9300 8600 8220 8560 9050 8380 8640 8580 8550
7.67 6.82 7.56 J 9.53 J 9.87 9.71 7.01 8.97 J 8.69 J 9.19
1.23 J 1.04 J 1.00 J 1.31 J 1.83 J 0.51 J 0.43 J 0.60 J 0.61 J 0.68 J

5150 5310 5200 5050 5350 5490 5090 5370 5110 5300
0.16 0.16 0.16 0.16 0.22 0.13 0.11 0.13 0.14 0.13
1.96 0.96 1.32 J 3.13 J 3.89 1.41 1.76 2.50 J 3.03 J 3.23
133 130 127 138 148 141 123 141 151 150

12/15/2017 Page 5 of 7 Table A-6 - Long Table for Ph 4 Eco Tox-tissue-121517.xlsx [Long Table for Ph 4 Eco Tox]



TABLE A-6
PHASE 4 ECOLOGICAL TOXICITY TISSUE ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SO-518 SO-518 SO-518 SO-518 SO-518 SO-519 SO-519 SO-519 SO-519 SO-519
WL-SO-4-518 Rep A WL-SO-4-518 Rep B WL-SO-4-518 Rep C WL-SO-4-518 Rep D WL-SO-4-518 Rep E WL-SO-4-519 Rep A WL-SO-4-519 Rep B WL-SO-4-519 Rep C WL-SO-4-519 Rep D WL-SO-4-519 Rep E

10/19/2016 10/19/2016 10/19/2016 10/19/2016 10/19/2016 10/20/2016 10/20/2016 10/20/2016 10/20/2016 10/20/2016
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

528 587 300 682 J 653 J 404 583 371 J 362 J 426 J
0.19 J 0.23 J 0.11 J 0.30 J 0.23 J 0.41 J 0.48 J 0.26 J 0.23 J 0.34 J
22.7 18.3 18.3 26.5 26.1 24.1 18.3 18.0 21.7 20.6
8.13 8.79 5.60 11.0 10.6 9.08 11.3 8.24 J 9.65 J 10.2
0.08 U 0.08 U 0.07 U 0.08 U 0.07 U 0.09 U 0.08 U 0.08 U 0.08 U 0.08 U
3.24 3.57 3.69 4.08 3.81 5.07 4.84 4.53 5.17 5.68

5290 J 4730 4460 6430 6590 5780 J 5050 5210 J 6540 J 6150
122 226 96.1 229 J 183 J 292 425 269 J 365 J 320 J

7.46 7.03 7.39 8.90 8.08 10.1 9.04 8.06 9.43 9.29
14.5 14.6 14.4 16.9 15.9 15.3 15.6 13.9 15.4 14.7

1500 1700 1030 2030 1800 1940 2440 1790 J 2160 J 1960
218 292 206 407 360 21.1 25.6 18.0 J 19.4 J 22.2
956 827 790 989 1040 1010 969 943 1100 1080

72.7 92.6 49.6 105 103 95.0 132 89.2 J 125 J 109
0.114 0.114 0.099 0.148 0.148 0.082 0.082 0.074 0.096 0.086

36.6 81.1 40.0 75.2 55.9 45.3 50.7 37.9 108 31.7
8890 8550 8610 8720 8710 9230 8680 9300 9300 9550
8.74 7.48 7.25 9.58 9.53 8.90 7.22 7.00 J 8.74 J 8.33
3.83 J 4.17 J 2.86 J 6.02 J 4.64 J 3.45 J 3.92 J 2.91 J 3.27 J 3.54 J

5530 5270 5300 5160 5310 6040 5910 5780 5810 6080
0.098 0.068 0.066 0.078 0.084 0.07 U 0.06 U 0.06 U 0.07 U 0.07 U

2.53 2.77 1.60 3.33 3.11 2.07 2.68 1.79 J 2.19 J 2.28
132 125 125 144 148 138 120 122 139 134
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TABLE A-6
PHASE 4 ECOLOGICAL TOXICITY TISSUE ANALYTICAL RESULTS

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Type:

Parameter
Inorganics (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SO-520 SO-520 SO-520 SO-520 SO-520
WL-SO-4-520 Rep A WL-SO-4-520 Rep B WL-SO-4-520 Rep C WL-SO-4-520 Rep D WL-SO-4-520 Rep E

10/19/2016 10/19/2016 10/19/2016 10/19/2016 10/19/2016
Field Sample Field Sample Field Sample Field Sample Field Sample

320 409 297 250 J 491 J
0.45 J 0.42 J 0.35 J 0.34 J 0.54 J
18.2 16.0 16.7 18.4 22.3
8.43 8.63 7.44 6.54 J 10.8
0.08 U 0.08 U 0.09 U 0.08 U 0.08 U
4.42 4.33 4.40 4.21 4.74

5080 J 4980 J 5220 4920 J 6180
265 336 250 202 J 405 J

7.03 6.66 7.31 7.40 7.24
18.5 27.4 20.3 16.0 21.8
916 1030 882 805 J 1200

39.9 41.6 37.2 34.5 J 51.3
1020 958 1040 985 1060
17.6 21.7 16.9 16.8 J 26.0

0.040 0.045 0.038 0.039 0.052
18.8 25.2 19.4 18.4 22.7

8630 8520 8930 8570 8420
6.71 5.59 5.94 6.51 J 7.25
2.66 J 3.25 J 2.53 J 2.09 J 3.90 J

5680 5550 5740 5540 5640
0.067 0.065 0.07 U 0.06 U 0.080

2.06 2.31 1.86 1.70 J 2.94
128 130 129 127 140
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APPENDIX B1 

SEDIMENT – PROPERTY & SOUTHERN WETLAND 



Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)     10.75 MLE Sd (bias corrected)     18.98

Theta hat (MLE)     30.69 Theta star (bias corrected MLE)     33.52

nu hat (MLE)      9.11 nu star (bias corrected)      8.341

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.35 k star (bias corrected MLE)      0.321

K-S Test Statistic      0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.255 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.883 Anderson-Darling GOF Test

5% A-D Critical Value      0.82 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     29.44 99% KM Chebyshev UCL     43.46

   95% KM (z) UCL     12.03    95% KM Bootstrap t UCL     36.93

90% KM Chebyshev UCL     17.16 95% KM Chebyshev UCL     22.3

SD     18.8    95% KM (BCA) UCL     14.18

95% KM (t) UCL     12.22 95% KM (Percentile Bootstrap) UCL     12.68

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      5.811 Standard Error of Mean      3.783

5% Lilliefors Critical Value      0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.384 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.433 Shapiro Wilk GOF Test

General Statistics

Total Number of Observations     33 Number of Distinct Observations     29

Number of Bootstrap Operations   2000

Inorganics_Antimony

From File   ProUCl Input - Eco SD Prop+SW_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 12:23:45 PM

Skewness Detects      3.434 Kurtosis Detects     12.07

Mean of Logged Detects      0.456 SD of Logged Detects      2.078

Mean Detects     10.75 SD Detects     27.17

Median Detects      0.86 CV Detects      2.527

Maximum Detect     99.9 Maximum Non-Detect   120

Variance Detects   738.4 Percent Non-Detects     60.61%

Number of Distinct Detects     13 Number of Distinct Non-Detects     16

Minimum Detect     0.037 Minimum Non-Detect      0.12

Number of Missing Observations      9

Number of Detects     13 Number of Non-Detects     20
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95% Adjusted Gamma KM-UCL     21.85

Suggested UCL to Use

95% KM (t) UCL     12.22 95% GROS Adjusted Gamma UCL     10.41

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale     25 SD in Log Scale      2.062

   95% t UCL (Assumes normality)     24.46    95% H-Stat UCL   141.7

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     17.09 Mean in Log Scale      1.39

KM SD (logged)      1.956    95% Critical H Value (KM-Log)      3.783

KM Standard Error of Mean (logged)      0.495

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.274    95% H-UCL (KM -Log)     19.04

   95% BCA Bootstrap UCL     13.94    95% Bootstrap t UCL     32.02

   95% H-UCL (Log ROS)      6.287

SD in Original Scale     17.38 SD in Log Scale      1.55

   95% t UCL (assumes normality of ROS data)      9.785    95% Percentile Bootstrap UCL     10.43

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      4.66 Mean in Log Scale    -0.233

Lilliefors Test Statistic      0.153 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.982 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      9.974 95% Gamma Adjusted UCL (use when n<50)     10.41

Adjusted Level of Significance ( )     0.0419

Approximate Chi Square Value (13.12, )      5.97 Adjusted Chi Square Value (13.12, )      5.723

nu hat (MLE)     12.96 nu star (bias corrected)     13.12

MLE Mean (bias corrected)      4.541 MLE Sd (bias corrected)     10.19

k hat (MLE)      0.196 k star (bias corrected MLE)      0.199

Theta hat (MLE)     23.12 Theta star (bias corrected MLE)     22.85

Maximum     99.9 Median     0.01

SD     17.45 CV      3.844

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      4.541

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (6.30, )      1.798 Adjusted Chi Square Value (6.30, )      1.677

95% Gamma Approximate KM-UCL (use when n>=50)      20.38 95% Gamma Adjusted KM-UCL (use when n<50)     21.85

k hat (KM)     0.0955 nu hat (KM)      6.305
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Approximate Chi Square Value (14.03, )      6.594 Adjusted Chi Square Value (14.03, )      6.332

   95% Gamma Approximate KM-UCL (use when n>=50)      12.45    95% Gamma Adjusted KM-UCL (use when n<50)     12.97

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.213 nu hat (KM)     14.03

MLE Mean (bias corrected)      6.621 MLE Sd (bias corrected)      8.169

Theta hat (MLE)      9.078 Theta star (bias corrected MLE)     10.08

nu hat (MLE)     30.63 nu star (bias corrected)     27.59

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.729 k star (bias corrected MLE)      0.657

K-S Test Statistic      0.201 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.197 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.456 Anderson-Darling GOF Test

5% A-D Critical Value      0.785 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     21.84 99% KM Chebyshev UCL     31.33

   95% KM (z) UCL     10.06    95% KM Bootstrap t UCL     20.73

90% KM Chebyshev UCL     13.53 95% KM Chebyshev UCL     17.01

SD     12.69    95% KM (BCA) UCL     11.16

   95% KM (t) UCL     10.19    95% KM (Percentile Bootstrap) UCL     10.44

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      5.852 Standard Error of Mean      2.561

5% Lilliefors Critical Value      0.193 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.908 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.34 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.398 Shapiro Wilk GOF Test

Skewness Detects      4.255 Kurtosis Detects     18.85

Mean of Logged Detects      1.066 SD of Logged Detects      1.128

Mean Detects      6.621 SD Detects     14.3

Median Detects      2.5 CV Detects      2.16

Maximum Detect     67.6 Maximum Non-Detect   120

Variance Detects   204.5 Percent Non-Detects     36.36%

Number of Distinct Detects     18 Number of Distinct Non-Detects      9

Minimum Detect      0.63 Minimum Non-Detect      1

Number of Missing Observations      9

Number of Detects     21 Number of Non-Detects     12

Inorganics_Arsenic

General Statistics

Total Number of Observations     33 Number of Distinct Observations     27

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL     21.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale     21.83 SD in Log Scale      1.557

   95% t UCL (Assumes normality)     22.92    95% H-Stat UCL     47.12

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     16.49 Mean in Log Scale      1.764

KM SD (logged)      1.077    95% Critical H Value (KM-Log)      2.532

KM Standard Error of Mean (logged)      0.228

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.97    95% H-UCL (KM -Log)      7.627

   95% BCA Bootstrap UCL     11.21    95% Bootstrap t UCL     19.06

   95% H-UCL (Log ROS)      6.26

SD in Original Scale     11.51 SD in Log Scale      0.959

   95% t UCL (assumes normality of ROS data)      8.527    95% Percentile Bootstrap UCL      8.932

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      5.135 Mean in Log Scale      0.969

Lilliefors Test Statistic      0.12 Lilliefors GOF Test

5% Lilliefors Critical Value      0.193 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.932 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.908 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      8.042    95% Gamma Adjusted UCL (use when n<50)      8.246

Adjusted Level of Significance ( )     0.0419

Approximate Chi Square Value (31.14, )     19.39 Adjusted Chi Square Value (31.14, )     18.91

nu hat (MLE)     32.79 nu star (bias corrected)     31.14

MLE Mean (bias corrected)      5.008 MLE Sd (bias corrected)      7.291

k hat (MLE)      0.497 k star (bias corrected MLE)      0.472

Theta hat (MLE)     10.08 Theta star (bias corrected MLE)     10.62

Maximum     67.6 Median      1.81

SD     11.65 CV      2.326

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      5.008

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Maximum of Logged Data      6.609 SD of logged Data      1.06

Lognormal Statistics

Minimum of Logged Data      2.028 Mean of logged Data      4.359

5% Lilliefors Critical Value      0.154 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.931 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.117 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   176.3    95% Adjusted Gamma UCL (use when n<50)   179.1

Adjusted Level of Significance     0.0419 Adjusted Chi Square Value     49.77

MLE Mean (bias corrected)   129.9 MLE Sd (bias corrected)   127.4

Approximate Chi Square Value (0.05)     50.57

Theta hat (MLE)   115.8 Theta star (bias corrected MLE)   124.9

nu hat (MLE)     74.04 nu star (bias corrected)     68.64

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.122 k star (bias corrected MLE)      1.04

K-S Test Statistic      0.144 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.157 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.623 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.773 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   174.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   172.2    95% Adjusted-CLT UCL (Chen-1995)   183.2

5% Lilliefors Critical Value      0.154 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.931 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.197 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.735 Shapiro Wilk GOF Test

SD   143.5 Std. Error of Mean     24.98

Coefficient of Variation      1.105 Skewness      2.623

Minimum      7.6 Mean   129.9

Maximum   742 Median     82

Total Number of Observations     33 Number of Distinct Observations     30

Number of Missing Observations      9

Inorganics_Barium

General Statistics
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97.5% KM Chebyshev UCL      1.285 99% KM Chebyshev UCL      1.773

   95% KM (z) UCL      0.679    95% KM Bootstrap t UCL      0.956

90% KM Chebyshev UCL      0.858 95% KM Chebyshev UCL      1.037

SD      0.576    95% KM (BCA) UCL      0.697

95% KM (t) UCL      0.686 95% KM (Percentile Bootstrap) UCL      0.691

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.463 Standard Error of Mean      0.132

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.299 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.586 Shapiro Wilk GOF Test

Skewness Detects      3.09 Kurtosis Detects     10.4

Mean of Logged Detects    -1.075 SD of Logged Detects      0.925

Mean Detects      0.543 SD Detects      0.718

Median Detects      0.295 CV Detects      1.324

Maximum Detect      2.9 Maximum Non-Detect     49

Variance Detects      0.516 Percent Non-Detects     57.58%

Number of Distinct Detects     14 Number of Distinct Non-Detects     16

Minimum Detect     0.07 Minimum Non-Detect      0.64

Number of Missing Observations      9

Number of Detects     14 Number of Non-Detects     19

Inorganics_Beryllium

General Statistics

Total Number of Observations     33 Number of Distinct Observations     30

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   179.1

   90% Chebyshev(Mean, Sd) UCL   204.8    95% Chebyshev(Mean, Sd) UCL   238.8

 97.5% Chebyshev(Mean, Sd) UCL   285.9    99% Chebyshev(Mean, Sd) UCL   378.4

   95% Hall's Bootstrap UCL   248    95% Percentile Bootstrap UCL   173.2

   95% BCA Bootstrap UCL   188.8

   95% CLT UCL   171    95% Jackknife UCL   172.2

   95% Standard Bootstrap UCL   170.2    95% Bootstrap-t UCL   193.7

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   259.4  97.5% Chebyshev (MVUE) UCL   313.9

   99% Chebyshev (MVUE) UCL   420.8

Assuming Lognormal Distribution

   95% H-UCL   219.5    90% Chebyshev (MVUE) UCL   220.2
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KM SD (logged)      0.821    95% Critical H Value (KM-Log)      2.237

KM Standard Error of Mean (logged)      0.211

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.168    95% H-UCL (KM -Log)      0.602

   95% BCA Bootstrap UCL      0.658    95% Bootstrap t UCL      0.807

   95% H-UCL (Log ROS)      0.473

SD in Original Scale      0.477 SD in Log Scale      0.619

   95% t UCL (assumes normality of ROS data)      0.543    95% Percentile Bootstrap UCL      0.549

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.403 Mean in Log Scale    -1.164

Lilliefors Test Statistic      0.157 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.962 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.509 95% Gamma Adjusted UCL (use when n<50)      0.516

Adjusted Level of Significance ( )     0.0419

Approximate Chi Square Value (112.35, )     88.88 Adjusted Chi Square Value (112.35, )     87.81

nu hat (MLE)   122.1 nu star (bias corrected)   112.3

MLE Mean (bias corrected)      0.403 MLE Sd (bias corrected)      0.309

k hat (MLE)      1.85 k star (bias corrected MLE)      1.702

Theta hat (MLE)      0.218 Theta star (bias corrected MLE)      0.237

Maximum      2.9 Median      0.314

SD      0.483 CV      1.198

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.07 Mean      0.403

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (42.57, )     28.61 Adjusted Chi Square Value (42.57, )     28.02

95% Gamma Approximate KM-UCL (use when n>=50)       0.688 95% Gamma Adjusted KM-UCL (use when n<50)      0.703

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.645 nu hat (KM)     42.57

MLE Mean (bias corrected)      0.543 MLE Sd (bias corrected)      0.542

Theta hat (MLE)      0.446 Theta star (bias corrected MLE)      0.541

nu hat (MLE)     34.08 nu star (bias corrected)     28.11

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.217 k star (bias corrected MLE)      1.004

K-S Test Statistic      0.228 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.234 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.717 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected data appear Gamma Distributed at 5% Significance Level
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Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.295 Anderson-Darling GOF Test

5% A-D Critical Value      0.773 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.563 99% KM Chebyshev UCL      3.537

   95% KM (z) UCL      1.354    95% KM Bootstrap t UCL      1.595

90% KM Chebyshev UCL      1.71 95% KM Chebyshev UCL      2.067

SD      1.183    95% KM (BCA) UCL      1.429

95% KM (t) UCL      1.367 95% KM (Percentile Bootstrap) UCL      1.359

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.922 Standard Error of Mean      0.263

5% Lilliefors Critical Value      0.222 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.24 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.764 Shapiro Wilk GOF Test

Skewness Detects      1.381 Kurtosis Detects      0.566

Mean of Logged Detects    -0.593 SD of Logged Detects      1.427

Mean Detects      1.167 SD Detects      1.333

Median Detects      0.705 CV Detects      1.143

Maximum Detect      3.9 Maximum Non-Detect     61

Variance Detects      1.778 Percent Non-Detects     51.52%

Number of Distinct Detects     15 Number of Distinct Non-Detects     16

Minimum Detect     0.029 Minimum Non-Detect      0.13

Number of Missing Observations      9

Number of Detects     16 Number of Non-Detects     17

Inorganics_Cadmium

General Statistics

Total Number of Observations     33 Number of Distinct Observations     30

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.703

Suggested UCL to Use

95% KM (t) UCL      0.686 95% GROS Adjusted Gamma UCL      0.516

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      8.373 SD in Log Scale      1.802

   95% t UCL (Assumes normality)      7.833    95% H-Stat UCL     19.44

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      5.364 Mean in Log Scale      0.214
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      6.876 Mean in Log Scale      0.413

KM SD (logged)      1.453    95% Critical H Value (KM-Log)      3.037

KM Standard Error of Mean (logged)      0.348

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.963    95% H-UCL (KM -Log)      2.393

   95% BCA Bootstrap UCL      1.107    95% Bootstrap t UCL      1.202

   95% H-UCL (Log ROS)      1.21

SD in Original Scale      1.015 SD in Log Scale      1.116

   95% t UCL (assumes normality of ROS data)      1.03    95% Percentile Bootstrap UCL      1.049

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.731 Mean in Log Scale    -0.942

Lilliefors Test Statistic      0.12 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.959 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      1.104 95% Gamma Adjusted UCL (use when n<50)      1.126

Adjusted Level of Significance ( )     0.0419

Approximate Chi Square Value (48.02, )     33.11 Adjusted Chi Square Value (48.02, )     32.47

nu hat (MLE)     51.35 nu star (bias corrected)     48.02

MLE Mean (bias corrected)      0.761 MLE Sd (bias corrected)      0.893

k hat (MLE)      0.778 k star (bias corrected MLE)      0.728

Theta hat (MLE)      0.978 Theta star (bias corrected MLE)      1.046

Maximum      3.9 Median      0.493

SD      1.012 CV      1.33

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.761

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (40.06, )     26.56 Adjusted Chi Square Value (40.06, )     25.99

95% Gamma Approximate KM-UCL (use when n>=50)       1.39 95% Gamma Adjusted KM-UCL (use when n<50)      1.421

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.607 nu hat (KM)     40.06

MLE Mean (bias corrected)      1.167 MLE Sd (bias corrected)      1.407

Theta hat (MLE)      1.468 Theta star (bias corrected MLE)      1.698

nu hat (MLE)     25.43 nu star (bias corrected)     22

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.795 k star (bias corrected MLE)      0.687

K-S Test Statistic      0.121 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.223 Detected data appear Gamma Distributed at 5% Significance Level
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Adjusted Level of Significance     0.0425 Adjusted Chi Square Value     13.03

MLE Mean (bias corrected)  9583 MLE Sd (bias corrected) 16577

Approximate Chi Square Value (0.05)     13.39

Theta hat (MLE) 27801 Theta star (bias corrected MLE) 28674

nu hat (MLE)     24.13 nu star (bias corrected)     23.39

Gamma Statistics

k hat (MLE)      0.345 k star (bias corrected MLE)      0.334

5% K-S Critical Value      0.16 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.847 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.116 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.802 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL 13743    95% Adjusted-CLT UCL (Chen-1995) 14364

   95% Modified-t UCL (Johnson-1978) 13857

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.313 Lilliefors GOF Test

5% Lilliefors Critical Value      0.15 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.694 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.934 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.519 Skewness      1.654

Maximum 56700 Median  2400

SD 14554 Std. Error of Mean  2460

Number of Missing Observations      7

Minimum      7.4 Mean  9583

Inorganics_Chromium

General Statistics

Total Number of Observations     35 Number of Distinct Observations     35

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      1.421

Suggested UCL to Use

95% KM (t) UCL      1.367 95% GROS Adjusted Gamma UCL      1.126

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     10.33 SD in Log Scale      2.004

   95% t UCL (Assumes normality)      9.921    95% H-Stat UCL     44.11
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Skewness Detects      2.549 Kurtosis Detects      7.123

Mean of Logged Detects      2.151 SD of Logged Detects      1.597

Mean Detects     24.04 SD Detects     37.16

Median Detects     11.9 CV Detects      1.546

Maximum Detect   131.5 Maximum Non-Detect      5.3

Variance Detects  1381 Percent Non-Detects     55.56%

Number of Distinct Detects     12 Number of Distinct Non-Detects     14

Minimum Detect      1.055 Minimum Non-Detect      0.9

Number of Missing Observations     15

Number of Detects     12 Number of Non-Detects     15

Inorganics_Chromium, Hexavalent

General Statistics

Total Number of Observations     27 Number of Distinct Observations     26

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 17206

   90% Chebyshev(Mean, Sd) UCL 16963    95% Chebyshev(Mean, Sd) UCL 20306

 97.5% Chebyshev(Mean, Sd) UCL 24946    99% Chebyshev(Mean, Sd) UCL 34060

   95% Hall's Bootstrap UCL 14164    95% Percentile Bootstrap UCL 13766

   95% BCA Bootstrap UCL 14241

   95% CLT UCL 13629    95% Jackknife UCL 13743

   95% Standard Bootstrap UCL 13499    95% Bootstrap-t UCL 14737

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 112509  97.5% Chebyshev (MVUE) UCL 148296

   99% Chebyshev (MVUE) UCL 218592

Assuming Lognormal Distribution

   95% H-UCL 383402    90% Chebyshev (MVUE) UCL 86726

Maximum of Logged Data     10.95 SD of logged Data      2.624

Lognormal Statistics

Minimum of Logged Data      2.001 Mean of logged Data      7.212

5% Lilliefors Critical Value      0.15 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.934 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.144 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.917 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50) 16744    95% Adjusted Gamma UCL (use when n<50) 17206
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.936 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     26.63 95% Gamma Adjusted UCL (use when n<50)     28.32

Adjusted Level of Significance ( )     0.0401

Approximate Chi Square Value (10.32, )      4.142 Adjusted Chi Square Value (10.32, )      3.894

nu hat (MLE)     10.11 nu star (bias corrected)     10.32

MLE Mean (bias corrected)     10.69 MLE Sd (bias corrected)     24.45

k hat (MLE)      0.187 k star (bias corrected MLE)      0.191

Theta hat (MLE)     57.1 Theta star (bias corrected MLE)     55.94

Maximum   131.5 Median     0.01

SD     27.06 CV      2.532

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     10.69

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (10.08, )      3.989 Adjusted Chi Square Value (10.08, )      3.746

95% Gamma Approximate KM-UCL (use when n>=50)      28.69 95% Gamma Adjusted KM-UCL (use when n<50)     30.55

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.187 nu hat (KM)     10.08

MLE Mean (bias corrected)     24.04 MLE Sd (bias corrected)     33.8

Theta hat (MLE)     40.03 Theta star (bias corrected MLE)     47.52

nu hat (MLE)     14.41 nu star (bias corrected)     12.14

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.6 k star (bias corrected MLE)      0.506

K-S Test Statistic      0.187 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.257 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.424 Anderson-Darling GOF Test

5% A-D Critical Value      0.777 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     44.37 99% KM Chebyshev UCL     63.95

   95% KM (z) UCL     20.05    95% KM Bootstrap t UCL     34.14

90% KM Chebyshev UCL     27.22 95% KM Chebyshev UCL     34.4

SD     26.29    95% KM (BCA) UCL     21.7

95% KM (t) UCL     20.37 95% KM (Percentile Bootstrap) UCL     20.29

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     11.36 Standard Error of Mean      5.286

5% Lilliefors Critical Value      0.256 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.307 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.658 Shapiro Wilk GOF Test
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5% Shapiro Wilk Critical Value      0.92 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.687 Shapiro Wilk GOF Test

Skewness Detects      2.119 Kurtosis Detects      4.09

Mean of Logged Detects      2.218 SD of Logged Detects      1.306

Mean Detects     20.72 SD Detects     28.86

Median Detects      8 CV Detects      1.393

Maximum Detect   110 Maximum Non-Detect   120

Variance Detects   832.9 Percent Non-Detects     21.21%

Number of Distinct Detects     25 Number of Distinct Non-Detects      5

Minimum Detect      1.5 Minimum Non-Detect     24

Number of Missing Observations      9

Number of Detects     26 Number of Non-Detects      7

Inorganics_Cobalt

General Statistics

Total Number of Observations     33 Number of Distinct Observations     28

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     30.55

Suggested UCL to Use

95% KM (t) UCL     20.37 95% GROS Adjusted Gamma UCL     28.32

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     26.75 SD in Log Scale      1.48

   95% t UCL (Assumes normality)     20.26    95% H-Stat UCL     22.47

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     11.49 Mean in Log Scale      1.085

KM SD (logged)      1.444    95% Critical H Value (KM-Log)      3.151

KM Standard Error of Mean (logged)      0.296

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      1.034    95% H-UCL (KM -Log)     19.47

   95% BCA Bootstrap UCL     23.67    95% Bootstrap t UCL     33.69

   95% H-UCL (Log ROS)     34.73

SD in Original Scale     26.92 SD in Log Scale      1.794

   95% t UCL (assumes normality of ROS data)     19.88    95% Percentile Bootstrap UCL     19.72

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     11.05 Mean in Log Scale      0.635

Lilliefors Test Statistic      0.162 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Detected Data appear Lognormal at 5% Significance Level
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Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.135 Lilliefors GOF Test

5% Lilliefors Critical Value      0.174 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.937 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.92 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     26.53 95% Gamma Adjusted UCL (use when n<50)     27.04

Adjusted Level of Significance ( )     0.0419

Approximate Chi Square Value (49.62, )     34.44 Adjusted Chi Square Value (49.62, )     33.79

nu hat (MLE)     53.11 nu star (bias corrected)     49.62

MLE Mean (bias corrected)     18.42 MLE Sd (bias corrected)     21.24

k hat (MLE)      0.805 k star (bias corrected MLE)      0.752

Theta hat (MLE)     22.89 Theta star (bias corrected MLE)     24.5

Maximum   110 Median      8.741

SD     26.09 CV      1.417

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      1.5 Mean     18.42

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (34.70, )     22.23 Adjusted Chi Square Value (34.70, )     21.71

95% Gamma Approximate KM-UCL (use when n>=50)      30.53 95% Gamma Adjusted KM-UCL (use when n<50)     31.26

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.526 nu hat (KM)     34.7

MLE Mean (bias corrected)     20.72 MLE Sd (bias corrected)     25.16

Theta hat (MLE)     28.09 Theta star (bias corrected MLE)     30.56

nu hat (MLE)     38.35 nu star (bias corrected)     35.26

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.738 k star (bias corrected MLE)      0.678

K-S Test Statistic      0.174 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.178 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.971 Anderson-Darling GOF Test

5% A-D Critical Value      0.785 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     51.56 99% KM Chebyshev UCL     70.54

   95% KM (z) UCL     27.98    95% KM Bootstrap t UCL     32.45

90% KM Chebyshev UCL     34.93 95% KM Chebyshev UCL     41.89

SD     26.97    95% KM (BCA) UCL     28.77

   95% KM (t) UCL     28.24    95% KM (Percentile Bootstrap) UCL     27.61

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     19.56 Standard Error of Mean      5.124

5% Lilliefors Critical Value      0.174 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.255 Lilliefors GOF Test
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   95% Student's-t UCL   407.5    95% Adjusted-CLT UCL (Chen-1995)   415.4

   95% Modified-t UCL (Johnson-1978)   409.2

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.244 Lilliefors GOF Test

5% Lilliefors Critical Value      0.154 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.831 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.931 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.112 Skewness      0.979

Maximum  1200 Median     98.5

SD   341.2 Std. Error of Mean     59.4

Number of Missing Observations      9

Minimum      1.4 Mean   306.9

Inorganics_Copper

General Statistics

Total Number of Observations     33 Number of Distinct Observations     33

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     31.26

Suggested UCL to Use

95% KM (Chebyshev) UCL     41.89 95% GROS Adjusted Gamma UCL     27.04

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale     28.39 SD in Log Scale      1.333

   95% t UCL (Assumes normality)     34.27    95% H-Stat UCL     60.18

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     25.9 Mean in Log Scale      2.533

KM SD (logged)      1.259    95% Critical H Value (KM-Log)      2.771

KM Standard Error of Mean (logged)      0.247

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      2.176    95% H-UCL (KM -Log)     36.04

   95% BCA Bootstrap UCL     27.46    95% Bootstrap t UCL     30.05

   95% H-UCL (Log ROS)     30.67

SD in Original Scale     26.07 SD in Log Scale      1.175

   95% t UCL (assumes normality of ROS data)     25.82    95% Percentile Bootstrap UCL     25.54

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     18.14 Mean in Log Scale      2.181
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   493.1

   90% Chebyshev(Mean, Sd) UCL   485.1    95% Chebyshev(Mean, Sd) UCL   565.8

 97.5% Chebyshev(Mean, Sd) UCL   677.9    99% Chebyshev(Mean, Sd) UCL   898

   95% Hall's Bootstrap UCL   414.9    95% Percentile Bootstrap UCL   405.1

   95% BCA Bootstrap UCL   414.3

   95% CLT UCL   404.6    95% Jackknife UCL   407.5

   95% Standard Bootstrap UCL   404.3    95% Bootstrap-t UCL   418.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  1743  97.5% Chebyshev (MVUE) UCL  2248

   99% Chebyshev (MVUE) UCL  3240

Assuming Lognormal Distribution

   95% H-UCL  2492    90% Chebyshev (MVUE) UCL  1379

Maximum of Logged Data      7.09 SD of logged Data      1.964

Lognormal Statistics

Minimum of Logged Data      0.336 Mean of logged Data      4.576

5% Lilliefors Critical Value      0.154 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.931 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.163 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.914 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   481.6    95% Adjusted Gamma UCL (use when n<50)   493.1

Adjusted Level of Significance     0.0419 Adjusted Chi Square Value     21.18

MLE Mean (bias corrected)   306.9 MLE Sd (bias corrected)   427.5

Approximate Chi Square Value (0.05)     21.69

Theta hat (MLE)   563.3 Theta star (bias corrected MLE)   595.3

nu hat (MLE)     35.96 nu star (bias corrected)     34.03

Gamma Statistics

k hat (MLE)      0.545 k star (bias corrected MLE)      0.516

5% K-S Critical Value      0.161 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.807 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.126 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.64 Anderson-Darling Gamma GOF Test
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Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (3.06, )      0.391 Adjusted Chi Square Value (3.06, )      0.312

   95% Gamma Approximate KM-UCL (use when n>=50)    109.1    95% Gamma Adjusted KM-UCL (use when n<50)   136.7

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     0.09 nu hat (KM)      3.062

MLE Mean (bias corrected)     16.88 MLE Sd (bias corrected)     32.24

Theta hat (MLE)     58.53 Theta star (bias corrected MLE)     61.56

nu hat (MLE)      8.075 nu star (bias corrected)      7.678

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.288 k star (bias corrected MLE)      0.274

K-S Test Statistic      0.295 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.248 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.506 Anderson-Darling GOF Test

5% A-D Critical Value      0.838 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     86.9 99% KM Chebyshev UCL   130.2

   95% KM (z) UCL     33.15    95% KM Bootstrap t UCL   387.2

90% KM Chebyshev UCL     48.99 95% KM Chebyshev UCL     64.87

SD     46.43    95% KM (BCA) UCL     37.17

   95% KM (t) UCL     34.33    95% KM (Percentile Bootstrap) UCL     36.82

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     13.93 Standard Error of Mean     11.69

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.438 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.35 Shapiro Wilk GOF Test

Skewness Detects      3.701 Kurtosis Detects     13.77

Mean of Logged Detects      0.42 SD of Logged Detects      2.206

Mean Detects     16.88 SD Detects     52.59

Median Detects      1.55 CV Detects      3.115

Maximum Detect   199 Maximum Non-Detect      0.92

Variance Detects  2765 Percent Non-Detects     17.65%

Number of Distinct Detects     14 Number of Distinct Non-Detects      3

Minimum Detect     0.014 Minimum Non-Detect     0.064

Number of Missing Observations     25

Number of Detects     14 Number of Non-Detects      3

Inorganics_Cyanide

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17
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Inorganics_Iron

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

99% KM (Chebyshev) UCL   130.2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale     47.85 SD in Log Scale      2.235

   95% t UCL (Assumes normality)     34.21    95% H-Stat UCL   184

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     13.95 Mean in Log Scale     0.0194

KM SD (logged)      2.408    95% Critical H Value (KM-Log)      5.152

KM Standard Error of Mean (logged)      0.626

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.169    95% H-UCL (KM -Log)   340.7

   95% BCA Bootstrap UCL     49.03    95% Bootstrap t UCL   369.7

   95% H-UCL (Log ROS)   274.4

SD in Original Scale     47.86 SD in Log Scale      2.354

   95% t UCL (assumes normality of ROS data)     34.18    95% Percentile Bootstrap UCL     36.72

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     13.92 Mean in Log Scale    -0.126

Lilliefors Test Statistic      0.135 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     41.29    95% Gamma Adjusted UCL (use when n<50)     46.7

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (7.83, )      2.636 Adjusted Chi Square Value (7.83, )      2.33

nu hat (MLE)      7.887 nu star (bias corrected)      7.828

MLE Mean (bias corrected)     13.9 MLE Sd (bias corrected)     28.98

k hat (MLE)      0.232 k star (bias corrected MLE)      0.23

Theta hat (MLE)     59.94 Theta star (bias corrected MLE)     60.39

Maximum   199 Median      0.96

SD     47.86 CV      3.442

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     13.9
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   95% Chebyshev (MVUE) UCL 30301  97.5% Chebyshev (MVUE) UCL 35116

   99% Chebyshev (MVUE) UCL 44576

Assuming Lognormal Distribution

   95% H-UCL 25240    90% Chebyshev (MVUE) UCL 26831

Maximum of Logged Data     11.12 SD of logged Data      0.722

Lognormal Statistics

Minimum of Logged Data      7.894 Mean of logged Data      9.61

5% Lilliefors Critical Value      0.15 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.934 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0864 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.985 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  23211    95% Adjusted Gamma UCL (use when n<50) 23438

Adjusted Level of Significance     0.0425 Adjusted Chi Square Value   117.3

MLE Mean (bias corrected) 18921 MLE Sd (bias corrected) 13132

Approximate Chi Square Value (0.05)   118.5

Theta hat (MLE)  8411 Theta star (bias corrected MLE)  9115

nu hat (MLE)   157.5 nu star (bias corrected)   145.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.25 k star (bias corrected MLE)      2.076

K-S Test Statistic     0.092 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.15 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.263 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.758 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 22958

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 22849    95% Adjusted-CLT UCL (Chen-1995) 23443

5% Lilliefors Critical Value      0.15 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.934 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.144 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.857 Shapiro Wilk GOF Test

SD 13744 Std. Error of Mean  2323

Coefficient of Variation      0.726 Skewness      1.672

Minimum  2680 Mean 18921

Maximum 67600 Median 15300

Total Number of Observations     35 Number of Distinct Observations     32

Number of Missing Observations      7

General Statistics
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Theta hat (MLE)  1433 Theta star (bias corrected MLE)  1502

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.482 k star (bias corrected MLE)      0.46

K-S Test Statistic      0.176 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.158 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      2.014 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.816 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  1381

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  1322    95% Adjusted-CLT UCL (Chen-1995)  1687

5% Lilliefors Critical Value      0.15 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.934 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.378 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.287 Shapiro Wilk GOF Test

SD  2206 Std. Error of Mean   372.9

Coefficient of Variation      3.192 Skewness      5.675

Minimum      7.4 Mean   691.3

Maximum 13200 Median   220

Total Number of Observations     35 Number of Distinct Observations     34

Number of Missing Observations      7

Inorganics_Lead

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 22849

   90% Chebyshev(Mean, Sd) UCL 25890    95% Chebyshev(Mean, Sd) UCL 29047

 97.5% Chebyshev(Mean, Sd) UCL 33429    99% Chebyshev(Mean, Sd) UCL 42036

   95% Hall's Bootstrap UCL 23997    95% Percentile Bootstrap UCL 22539

   95% BCA Bootstrap UCL 23634

   95% CLT UCL 22742    95% Jackknife UCL 22849

   95% Standard Bootstrap UCL 22636    95% Bootstrap-t UCL 24050

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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SD   256.1 Std. Error of Mean     44.58

Coefficient of Variation      0.765 Skewness      1.279

Minimum     59.85 Mean   334.6

Maximum  1100 Median   241

Total Number of Observations     33 Number of Distinct Observations     31

Number of Missing Observations      9

Inorganics_Manganese

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL  2317

   90% Chebyshev(Mean, Sd) UCL  1810    95% Chebyshev(Mean, Sd) UCL  2317

 97.5% Chebyshev(Mean, Sd) UCL  3020    99% Chebyshev(Mean, Sd) UCL  4402

   95% Hall's Bootstrap UCL  3567    95% Percentile Bootstrap UCL  1441

   95% BCA Bootstrap UCL  1858

   95% CLT UCL  1305    95% Jackknife UCL  1322

   95% Standard Bootstrap UCL  1301    95% Bootstrap-t UCL  4036

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  1350  97.5% Chebyshev (MVUE) UCL  1696

   99% Chebyshev (MVUE) UCL  2375

Assuming Lognormal Distribution

   95% H-UCL  1349    90% Chebyshev (MVUE) UCL  1101

Maximum of Logged Data      9.488 SD of logged Data      1.526

Lognormal Statistics

Minimum of Logged Data      2.001 Mean of logged Data      5.214

5% Lilliefors Critical Value      0.15 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.934 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0713 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.979 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   1100    95% Adjusted Gamma UCL (use when n<50)  1125

Adjusted Level of Significance     0.0425 Adjusted Chi Square Value     19.79

MLE Mean (bias corrected)   691.3 MLE Sd (bias corrected)  1019

Approximate Chi Square Value (0.05)     20.24

nu hat (MLE)     33.77 nu star (bias corrected)     32.21
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   95% CLT UCL   407.9    95% Jackknife UCL   410.1

   95% Standard Bootstrap UCL   408.5    95% Bootstrap-t UCL   421.4

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   549.3  97.5% Chebyshev (MVUE) UCL   641.5

   99% Chebyshev (MVUE) UCL   822.6

Assuming Lognormal Distribution

   95% H-UCL   455.4    90% Chebyshev (MVUE) UCL   482.8

Maximum of Logged Data      7.003 SD of logged Data      0.761

Lognormal Statistics

Minimum of Logged Data      4.092 Mean of logged Data      5.539

5% Lilliefors Critical Value      0.154 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.931 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.139 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.966 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   419.5    95% Adjusted Gamma UCL (use when n<50)   424.5

Adjusted Level of Significance     0.0419 Adjusted Chi Square Value     94.59

MLE Mean (bias corrected)   334.6 MLE Sd (bias corrected)   248.1

Approximate Chi Square Value (0.05)     95.7

Theta hat (MLE)   169.2 Theta star (bias corrected MLE)   184

nu hat (MLE)   130.5 nu star (bias corrected)   120

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.978 k star (bias corrected MLE)      1.818

K-S Test Statistic      0.123 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.155 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.613 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.759 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   411.8

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   410.1    95% Adjusted-CLT UCL (Chen-1995)   418.5

5% Lilliefors Critical Value      0.154 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.931 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.19 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.857 Shapiro Wilk GOF Test
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Theta hat (MLE)      0.27 Theta star (bias corrected MLE)      0.316

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.827 k star (bias corrected MLE)      0.706

K-S Test Statistic      0.128 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.23 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.241 Anderson-Darling GOF Test

5% A-D Critical Value      0.771 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.553 99% KM Chebyshev UCL      0.767

   95% KM (z) UCL      0.288    95% KM Bootstrap t UCL      0.338

90% KM Chebyshev UCL      0.366 95% KM Chebyshev UCL      0.445

SD      0.236    95% KM (BCA) UCL      0.297

   95% KM (t) UCL      0.293    95% KM (Percentile Bootstrap) UCL      0.29

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.193 Standard Error of Mean     0.0577

5% Lilliefors Critical Value      0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.242 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.795 Shapiro Wilk GOF Test

Skewness Detects      1.747 Kurtosis Detects      3.368

Mean of Logged Detects    -2.216 SD of Logged Detects      1.376

Mean Detects      0.223 SD Detects      0.256

Median Detects      0.12 CV Detects      1.15

Maximum Detect      0.94 Maximum Non-Detect      0.15

Variance Detects     0.0658 Percent Non-Detects     16.67%

Number of Distinct Detects     15 Number of Distinct Non-Detects      3

Minimum Detect    0.0069 Minimum Non-Detect     0.062

Number of Missing Observations     24

Number of Detects     15 Number of Non-Detects      3

Inorganics_Mercury

General Statistics

Total Number of Observations     18 Number of Distinct Observations     18

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   424.5

   90% Chebyshev(Mean, Sd) UCL   468.3    95% Chebyshev(Mean, Sd) UCL   528.9

 97.5% Chebyshev(Mean, Sd) UCL   613    99% Chebyshev(Mean, Sd) UCL   778.1

   95% Hall's Bootstrap UCL   424.4    95% Percentile Bootstrap UCL   409.2

   95% BCA Bootstrap UCL   418.6
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.242 SD in Log Scale      1.292

   95% t UCL (Assumes normality)      0.294    95% H-Stat UCL      0.582

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.195 Mean in Log Scale    -2.344

KM SD (logged)      1.333    95% Critical H Value (KM-Log)      3.155

KM Standard Error of Mean (logged)      0.338

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.413    95% H-UCL (KM -Log)      0.604

   95% BCA Bootstrap UCL      0.324    95% Bootstrap t UCL      0.35

   95% H-UCL (Log ROS)      0.589

SD in Original Scale      0.243 SD in Log Scale      1.317

   95% t UCL (assumes normality of ROS data)      0.292    95% Percentile Bootstrap UCL      0.293

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.192 Mean in Log Scale    -2.395

Lilliefors Test Statistic      0.117 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.974 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.335 95% Gamma Adjusted UCL (use when n<50)      0.355

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (22.32, )     12.57 Adjusted Chi Square Value (22.32, )     11.88

nu hat (MLE)     25.18 nu star (bias corrected)     22.32

MLE Mean (bias corrected)      0.189 MLE Sd (bias corrected)      0.24

k hat (MLE)      0.699 k star (bias corrected MLE)      0.62

Theta hat (MLE)      0.27 Theta star (bias corrected MLE)      0.305

Maximum      0.94 Median     0.074

SD      0.246 CV      1.299

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0069 Mean      0.189

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (24.07, )     13.9 Adjusted Chi Square Value (24.07, )     13.17

95% Gamma Approximate KM-UCL (use when n>=50)       0.334 95% Gamma Adjusted KM-UCL (use when n<50)      0.353

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.669 nu hat (KM)     24.07

MLE Mean (bias corrected)      0.223 MLE Sd (bias corrected)      0.265

nu hat (MLE)     24.8 nu star (bias corrected)     21.17
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Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)   100.8 MLE Sd (bias corrected)   139.4

Theta hat (MLE)   182.1 Theta star (bias corrected MLE)   193

nu hat (MLE)     35.4 nu star (bias corrected)     33.42

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.553 k star (bias corrected MLE)      0.522

K-S Test Statistic      0.176 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.164 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.355 Anderson-Darling GOF Test

5% A-D Critical Value      0.806 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   239.6 99% KM Chebyshev UCL   323.3

   95% KM (z) UCL   135.6    95% KM Bootstrap t UCL   146.2

90% KM Chebyshev UCL   166.2 95% KM Chebyshev UCL   196.9

SD   127.7    95% KM (BCA) UCL   135.3

   95% KM (t) UCL   136.7    95% KM (Percentile Bootstrap) UCL   137.2

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     98.4 Standard Error of Mean     22.61

5% Lilliefors Critical Value      0.157 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.93 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.273 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.763 Shapiro Wilk GOF Test

Skewness Detects      1.415 Kurtosis Detects      1.376

Mean of Logged Detects      3.482 SD of Logged Detects      1.686

Mean Detects   100.8 SD Detects   131

Median Detects     30.25 CV Detects      1.3

Maximum Detect   498 Maximum Non-Detect   120

Variance Detects 17153 Percent Non-Detects      3.03%

Number of Distinct Detects     30 Number of Distinct Non-Detects      1

Minimum Detect      2.5 Minimum Non-Detect   120

Number of Missing Observations      9

Number of Detects     32 Number of Non-Detects      1

Inorganics_Nickel

General Statistics

Total Number of Observations     33 Number of Distinct Observations     31

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.353

Suggested UCL to Use

95% KM (Chebyshev) UCL      0.445 95% GROS Adjusted Gamma UCL      0.355
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

99% KM (Chebyshev) UCL   323.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale   129.1 SD in Log Scale      1.663

   95% t UCL (Assumes normality)   137.6    95% H-Stat UCL   352.9

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     99.52 Mean in Log Scale      3.501

KM SD (logged)      1.653    95% Critical H Value (KM-Log)      3.325

KM Standard Error of Mean (logged)      0.294

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      3.454    95% H-UCL (KM -Log)   327.4

   95% BCA Bootstrap UCL   148.5    95% Bootstrap t UCL   148.4

   95% H-UCL (Log ROS)   340.1

SD in Original Scale   129.7 SD in Log Scale      1.664

   95% t UCL (assumes normality of ROS data)   136.4    95% Percentile Bootstrap UCL   134.4

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     98.18 Mean in Log Scale      3.461

Lilliefors Test Statistic      0.141 Lilliefors GOF Test

5% Lilliefors Critical Value      0.157 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.907 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.93 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)   153.4    95% Gamma Adjusted UCL (use when n<50)   157

Adjusted Level of Significance ( )     0.0419

Approximate Chi Square Value (34.77, )     22.28 Adjusted Chi Square Value (34.77, )     21.76

nu hat (MLE)     36.78 nu star (bias corrected)     34.77

MLE Mean (bias corrected)     98.29 MLE Sd (bias corrected)   135.4

k hat (MLE)      0.557 k star (bias corrected MLE)      0.527

Theta hat (MLE)   176.4 Theta star (bias corrected MLE)   186.6

Maximum   498 Median     29.5

SD   129.7 CV      1.319

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      2.5 Mean     98.29

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (39.17, )     25.83 Adjusted Chi Square Value (39.17, )     25.27

   95% Gamma Approximate KM-UCL (use when n>=50)    149.2    95% Gamma Adjusted KM-UCL (use when n<50)   152.5

k hat (KM)      0.593 nu hat (KM)     39.17
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Gamma ROS Statistics using Imputed  Non-Detects

Approximate Chi Square Value (187.22, )   156.6 Adjusted Chi Square Value (187.22, )   155.1

   95% Gamma Approximate KM-UCL (use when n>=50)       1.418    95% Gamma Adjusted KM-UCL (use when n<50)      1.431

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.837 nu hat (KM)   187.2

MLE Mean (bias corrected)      1.206 MLE Sd (bias corrected)      0.825

Theta hat (MLE)      0.453 Theta star (bias corrected MLE)      0.564

nu hat (MLE)     74.57 nu star (bias corrected)     59.93

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.663 k star (bias corrected MLE)      2.14

K-S Test Statistic      0.129 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.231 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.323 Anderson-Darling GOF Test

5% A-D Critical Value      0.744 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.382 99% KM Chebyshev UCL      3.092

   95% KM (z) UCL      1.501    95% KM Bootstrap t UCL      1.572

90% KM Chebyshev UCL      1.761 95% KM Chebyshev UCL      2.021

SD      0.704    95% KM (BCA) UCL      1.51

95% KM (t) UCL      1.51 95% KM (Percentile Bootstrap) UCL      1.491

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.186 Standard Error of Mean      0.192

5% Lilliefors Critical Value      0.237 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.146 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.897 Shapiro Wilk GOF Test

Skewness Detects      0.519 Kurtosis Detects    -1.153

Mean of Logged Detects   -0.0117 SD of Logged Detects      0.683

Mean Detects      1.206 SD Detects      0.741

Median Detects      1.025 CV Detects      0.614

Maximum Detect      2.4 Maximum Non-Detect   120

Variance Detects      0.549 Percent Non-Detects     57.58%

Number of Distinct Detects     13 Number of Distinct Non-Detects     15

Minimum Detect      0.34 Minimum Non-Detect      2

Number of Missing Observations      9

Number of Detects     14 Number of Non-Detects     19

Inorganics_Selenium

General Statistics

Total Number of Observations     33 Number of Distinct Observations     28

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Inorganics_Silver

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.51 95% KM (Percentile Bootstrap) UCL      1.491

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     20.44 SD in Log Scale      1.664

   95% t UCL (Assumes normality)     19.45    95% H-Stat UCL     39.15

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     13.42 Mean in Log Scale      1.301

KM SD (logged)      0.653    95% Critical H Value (KM-Log)      2.068

KM Standard Error of Mean (logged)      0.179

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)   -0.0273    95% H-UCL (KM -Log)      1.53

   95% BCA Bootstrap UCL      1.248    95% Bootstrap t UCL      1.259

   95% H-UCL (Log ROS)      1.264

SD in Original Scale      0.515 SD in Log Scale      0.467

   95% t UCL (assumes normality of ROS data)      1.226    95% Percentile Bootstrap UCL      1.219

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.074 Mean in Log Scale   -0.0326

Lilliefors Test Statistic      0.117 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.932 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.286    95% Gamma Adjusted UCL (use when n<50)      1.295

Adjusted Level of Significance ( )     0.0419

Approximate Chi Square Value (313.05, )   273.1 Adjusted Chi Square Value (313.05, )   271.1

nu hat (MLE)   342.9 nu star (bias corrected)   313

MLE Mean (bias corrected)      1.122 MLE Sd (bias corrected)      0.515

k hat (MLE)      5.195 k star (bias corrected MLE)      4.743

Theta hat (MLE)      0.216 Theta star (bias corrected MLE)      0.236

Maximum      2.4 Median      1.054

SD      0.508 CV      0.453

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.34 Mean      1.122

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.06 Mean   278.6

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (36.90, )     23.99 Adjusted Chi Square Value (36.90, )     23.46

95% Gamma Approximate KM-UCL (use when n>=50)    426.3 95% Gamma Adjusted KM-UCL (use when n<50)   436

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.559 nu hat (KM)     36.9

MLE Mean (bias corrected)   285.8 MLE Sd (bias corrected)   507.5

Theta hat (MLE)   873.9 Theta star (bias corrected MLE)   901

nu hat (MLE)     20.93 nu star (bias corrected)     20.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.327 k star (bias corrected MLE)      0.317

K-S Test Statistic      0.104 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.168 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.538 Anderson-Darling GOF Test

5% A-D Critical Value      0.849 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   686.6 99% KM Chebyshev UCL   929.5

   95% KM (z) UCL   385    95% KM Bootstrap t UCL   413.4

90% KM Chebyshev UCL   473.9 95% KM Chebyshev UCL   563

SD   370.7    95% KM (BCA) UCL   388.2

   95% KM (t) UCL   388.2    95% KM (Percentile Bootstrap) UCL   389.2

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean   277.2 Standard Error of Mean     65.56

5% Lilliefors Critical Value      0.157 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.93 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.285 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.746 Shapiro Wilk GOF Test

Skewness Detects      1.159 Kurtosis Detects    -0.136

Mean of Logged Detects      3.577 SD of Logged Detects      2.997

Mean Detects   285.8 SD Detects   379.1

Median Detects     79.55 CV Detects      1.326

Maximum Detect  1100 Maximum Non-Detect      1.1

Variance Detects 143731 Percent Non-Detects      3.03%

Number of Distinct Detects     31 Number of Distinct Non-Detects      1

Minimum Detect     0.06 Minimum Non-Detect      1.1

Number of Missing Observations      9

Number of Detects     32 Number of Non-Detects      1

General Statistics

Total Number of Observations     33 Number of Distinct Observations     32
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Inorganics_Zinc

General Statistics

Total Number of Observations     33 Number of Distinct Observations     33

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL   436

Suggested UCL to Use

95% KM (Chebyshev) UCL   563 95% GROS Adjusted Gamma UCL   518.8

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale   376.4 SD in Log Scale      3.038

   95% t UCL (Assumes normality)   388.2    95% H-Stat UCL 61505

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   277.2 Mean in Log Scale      3.45

KM SD (logged)      3.04    95% Critical H Value (KM-Log)      5.514

KM Standard Error of Mean (logged)      0.538

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      3.421    95% H-UCL (KM -Log) 60089

   95% BCA Bootstrap UCL   396.5    95% Bootstrap t UCL   406.7

   95% H-UCL (Log ROS) 63229

SD in Original Scale   376.4 SD in Log Scale      3.045

   95% t UCL (assumes normality of ROS data)   388.2    95% Percentile Bootstrap UCL   389.5

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   277.2 Mean in Log Scale      3.445

Lilliefors Test Statistic      0.132 Lilliefors GOF Test

5% Lilliefors Critical Value      0.157 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.902 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.93 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)   502.8 95% Gamma Adjusted UCL (use when n<50)   518.8

Adjusted Level of Significance ( )     0.0419

Approximate Chi Square Value (21.24, )     11.77 Adjusted Chi Square Value (21.24, )     11.41

nu hat (MLE)     21.9 nu star (bias corrected)     21.24

MLE Mean (bias corrected)   278.6 MLE Sd (bias corrected)   491.1

k hat (MLE)      0.332 k star (bias corrected MLE)      0.322

Theta hat (MLE)   839.8 Theta star (bias corrected MLE)   865.8

Maximum  1100 Median     76.6

SD   375.4 CV      1.347
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Nonparametric Distribution Free UCL Statistics

   95% Chebyshev (MVUE) UCL   384.5  97.5% Chebyshev (MVUE) UCL   471.3

   99% Chebyshev (MVUE) UCL   641.7

Assuming Lognormal Distribution

   95% H-UCL   335.6    90% Chebyshev (MVUE) UCL   322

Maximum of Logged Data      6.446 SD of logged Data      1.194

Lognormal Statistics

Minimum of Logged Data      2.549 Mean of logged Data      4.538

5% Lilliefors Critical Value      0.154 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.931 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.102 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.941 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   233.8    95% Adjusted Gamma UCL (use when n<50)   237.9

Adjusted Level of Significance     0.0419 Adjusted Chi Square Value     42.67

MLE Mean (bias corrected)   168.5 MLE Sd (bias corrected)   176.3

Approximate Chi Square Value (0.05)     43.41

Theta hat (MLE)   171.5 Theta star (bias corrected MLE)   184.5

nu hat (MLE)     64.82 nu star (bias corrected)     60.26

Gamma Statistics

k hat (MLE)      0.982 k star (bias corrected MLE)      0.913

5% K-S Critical Value      0.158 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.776 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.115 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.548 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   218.3    95% Adjusted-CLT UCL (Chen-1995)   223.4

   95% Modified-t UCL (Johnson-1978)   219.3

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.189 Lilliefors GOF Test

5% Lilliefors Critical Value      0.154 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.838 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.931 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.004 Skewness      1.203

Maximum   630 Median   109

SD   169.1 Std. Error of Mean     29.43

Number of Missing Observations      9

Minimum     12.8 Mean   168.5
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97.5% KM Chebyshev UCL      2.601 99% KM Chebyshev UCL      3.941

   95% KM (z) UCL      0.937    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.427 95% KM Chebyshev UCL      1.919

SD      0.94    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.015 95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.342 Standard Error of Mean      0.362

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.748 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.436 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.64 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects      1.999 Kurtosis Detects      3.997

Mean of Logged Detects    -3.066 SD of Logged Detects      2.973

Mean Detects      0.765 SD Detects      1.49

Median Detects     0.0275 CV Detects      1.949

Maximum Detect      3 Maximum Non-Detect     0.088

Variance Detects      2.221 Percent Non-Detects     55.56%

Number of Distinct Detects      4 Number of Distinct Non-Detects      5

Minimum Detect    0.00325 Minimum Non-Detect    0.0036

Number of Missing Observations     33

Number of Detects      4 Number of Non-Detects      5

Pesticides_4,4'-DDD

General Statistics

Total Number of Observations      9 Number of Distinct Observations      9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   237.9

   90% Chebyshev(Mean, Sd) UCL   256.7    95% Chebyshev(Mean, Sd) UCL   296.7

 97.5% Chebyshev(Mean, Sd) UCL   352.3    99% Chebyshev(Mean, Sd) UCL   461.3

   95% Hall's Bootstrap UCL   226.2    95% Percentile Bootstrap UCL   217.2

   95% BCA Bootstrap UCL   224.7

   95% CLT UCL   216.9    95% Jackknife UCL   218.3

   95% Standard Bootstrap UCL   215.6    95% Bootstrap-t UCL   224.6

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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KM SD (logged)      2.164    95% Critical H Value (KM-Log)      6.137

KM Standard Error of Mean (logged)      0.843

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.485    95% H-UCL (KM -Log)     12.82

   95% BCA Bootstrap UCL      1.34    95% Bootstrap t UCL   107.4

   95% H-UCL (Log ROS)   121.8

SD in Original Scale      0.997 SD in Log Scale      2.553

   95% t UCL (assumes normality of ROS data)      0.959    95% Percentile Bootstrap UCL      1.002

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.341 Mean in Log Scale    -4.918

Lilliefors Test Statistic      0.258 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.914 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.752    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (4.32, )      0.851 Adjusted Chi Square Value (4.32, )      0.579

nu hat (MLE)      4.477 nu star (bias corrected)      4.318

MLE Mean (bias corrected)      0.345 MLE Sd (bias corrected)      0.705

k hat (MLE)      0.249 k star (bias corrected MLE)      0.24

Theta hat (MLE)      1.388 Theta star (bias corrected MLE)      1.44

Maximum      3 Median     0.01

SD      0.996 CV      2.883

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.00325 Mean      0.345

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (2.39, )      0.217 Adjusted Chi Square Value (2.39, )      0.141

   95% Gamma Approximate KM-UCL (use when n>=50)       3.767    95% Gamma Adjusted KM-UCL (use when n<50)      5.787

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.133 nu hat (KM)      2.39

MLE Mean (bias corrected)      0.765 MLE Sd (bias corrected)      1.594

Theta hat (MLE)      3.018 Theta star (bias corrected MLE)      3.324

nu hat (MLE)      2.027 nu star (bias corrected)      1.84

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.253 k star (bias corrected MLE)      0.23

K-S Test Statistic      0.373 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.422 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.535 Anderson-Darling GOF Test

5% A-D Critical Value      0.717 Detected data appear Gamma Distributed at 5% Significance Level
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97.5% KM Chebyshev UCL      0.252 99% KM Chebyshev UCL      0.375

   95% KM (z) UCL     0.0996    95% KM Bootstrap t UCL      0.946

90% KM Chebyshev UCL      0.144 95% KM Chebyshev UCL      0.189

SD     0.0907    95% KM (BCA) UCL      0.101

95% KM (t) UCL      0.107 95% KM (Percentile Bootstrap) UCL      0.101

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0452 Standard Error of Mean     0.0331

Lilliefors Test Statistic      0.348 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.681 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects    -4.399 SD of Logged Detects      2.234

Median Detects    0.00955 CV Detects      1.71

Skewness Detects      2.037 Kurtosis Detects      4.107

Variance Detects     0.0131 Percent Non-Detects     33.33%

Mean Detects     0.0669 SD Detects      0.114

Minimum Detect 8.3500E-4 Minimum Non-Detect    0.0039

Maximum Detect      0.29 Maximum Non-Detect    0.0086

Number of Detects      6 Number of Non-Detects      3

Number of Distinct Detects      6 Number of Distinct Non-Detects      3

Total Number of Observations      9 Number of Distinct Observations      9

Number of Missing Observations     33

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_4,4'-DDE

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.015 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.995 SD in Log Scale      2.413

   95% t UCL (Assumes normality)      0.963    95% H-Stat UCL     74.11

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.346 Mean in Log Scale    -4.396
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KM SD (logged)      1.977    95% Critical H Value (KM-Log)      5.649

KM Standard Error of Mean (logged)      0.74

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -5.116    95% H-UCL (KM -Log)      2.197

   95% BCA Bootstrap UCL      0.131    95% Bootstrap t UCL      1.028

   95% H-UCL (Log ROS)      4.32

SD in Original Scale     0.0962 SD in Log Scale      2.095

   95% t UCL (assumes normality of ROS data)      0.105    95% Percentile Bootstrap UCL      0.105

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0451 Mean in Log Scale    -5.145

Lilliefors Test Statistic      0.157 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.159    95% Gamma Adjusted UCL (use when n<50)      0.211

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (6.75, )      2.034 Adjusted Chi Square Value (6.75, )      1.534

nu hat (MLE)      8.124 nu star (bias corrected)      6.749

MLE Mean (bias corrected)     0.0479 MLE Sd (bias corrected)     0.0783

k hat (MLE)      0.451 k star (bias corrected MLE)      0.375

Theta hat (MLE)      0.106 Theta star (bias corrected MLE)      0.128

Maximum      0.29 Median     0.01

SD     0.0948 CV      1.978

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 8.3500E-4 Mean     0.0479

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.47, )      0.916 Adjusted Chi Square Value (4.47, )      0.629

   95% Gamma Approximate KM-UCL (use when n>=50)       0.221    95% Gamma Adjusted KM-UCL (use when n<50)      0.321

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.248 nu hat (KM)      4.471

MLE Mean (bias corrected)     0.0669 MLE Sd (bias corrected)      0.121

Theta hat (MLE)      0.172 Theta star (bias corrected MLE)      0.219

nu hat (MLE)      4.678 nu star (bias corrected)      3.672

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.39 k star (bias corrected MLE)      0.306

K-S Test Statistic      0.263 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.353 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.375 Anderson-Darling GOF Test

5% A-D Critical Value      0.753 Detected data appear Gamma Distributed at 5% Significance Level
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97.5% KM Chebyshev UCL      0.284 99% KM Chebyshev UCL      0.426

   95% KM (z) UCL      0.109    95% KM Bootstrap t UCL      0.887

90% KM Chebyshev UCL      0.16 95% KM Chebyshev UCL      0.212

SD      0.105 95% KM (BCA) UCL      0.119

   95% KM (t) UCL      0.117    95% KM (Percentile Bootstrap) UCL      0.118

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0458 Standard Error of Mean     0.0382

5% Lilliefors Critical Value      0.362 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.426 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.577 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects      2.401 Kurtosis Detects      5.805

Mean of Logged Detects    -4.345 SD of Logged Detects      2.026

Mean Detects     0.0673 SD Detects      0.134

Median Detects     0.0117 CV Detects      1.993

Maximum Detect      0.34 Maximum Non-Detect    0.0086

Variance Detects     0.018 Percent Non-Detects     33.33%

Number of Distinct Detects      6 Number of Distinct Non-Detects      3

Minimum Detect 9.8500E-4 Minimum Non-Detect    0.0039

Number of Missing Observations     33

Number of Detects      6 Number of Non-Detects      3

Pesticides_4,4'-DDT

General Statistics

Total Number of Observations      9 Number of Distinct Observations      9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.107 95% KM (Percentile Bootstrap) UCL      0.101

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     0.096 SD in Log Scale      1.942

   95% t UCL (Assumes normality)      0.105    95% H-Stat UCL      2.187

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0455 Mean in Log Scale    -4.917
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KM SD (logged)      1.788    95% Critical H Value (KM-Log)      5.161

KM Standard Error of Mean (logged)      0.688

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.957    95% H-UCL (KM -Log)      0.908

   95% BCA Bootstrap UCL      0.157    95% Bootstrap t UCL      0.935

   95% H-UCL (Log ROS)      1.52

SD in Original Scale      0.111 SD in Log Scale      1.894

   95% t UCL (assumes normality of ROS data)      0.114    95% Percentile Bootstrap UCL      0.119

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0455 Mean in Log Scale    -5.013

Lilliefors Test Statistic      0.141 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.979 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.158 95% Gamma Adjusted UCL (use when n<50)      0.209

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (6.85, )      2.09 Adjusted Chi Square Value (6.85, )      1.581

nu hat (MLE)      8.278 nu star (bias corrected)      6.852

MLE Mean (bias corrected)     0.0482 MLE Sd (bias corrected)     0.0782

k hat (MLE)      0.46 k star (bias corrected MLE)      0.381

Theta hat (MLE)      0.105 Theta star (bias corrected MLE)      0.127

Maximum      0.34 Median     0.01

SD      0.11 CV      2.279

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 9.8500E-4 Mean     0.0482

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (3.45, )      0.516 Adjusted Chi Square Value (3.45, )      0.333

95% Gamma Approximate KM-UCL (use when n>=50)       0.306 95% Gamma Adjusted KM-UCL (use when n<50)      0.474

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.191 nu hat (KM)      3.446

MLE Mean (bias corrected)     0.0673 MLE Sd (bias corrected)      0.121

Theta hat (MLE)      0.168 Theta star (bias corrected MLE)      0.217

nu hat (MLE)      4.797 nu star (bias corrected)      3.732

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.4 k star (bias corrected MLE)      0.311

K-S Test Statistic      0.26 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.353 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.489 Anderson-Darling GOF Test

5% A-D Critical Value      0.751 Detected data appear Gamma Distributed at 5% Significance Level
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   95% KM (z) UCL    0.00289    95% KM Bootstrap t UCL    N/A    

SD    0.00195    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL    0.00313    95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00104 Standard Error of Mean    0.00113

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects    -6.965 SD of Logged Detects      2.467

Mean Detects    0.00278 SD Detects    0.0037

Median Detects    0.00278 CV Detects      1.33

Maximum Detect    0.0054 Maximum Non-Detect     0.088

Variance Detects 1.3703E-5 Percent Non-Detects     77.78%

Number of Distinct Detects      2 Number of Distinct Non-Detects      7

Minimum Detect 1.6500E-4 Minimum Non-Detect    0.0036

Number of Missing Observations     33

Number of Detects      2 Number of Non-Detects      7

Pesticides_Dieldrin

General Statistics

Total Number of Observations      9 Number of Distinct Observations      9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.474

Warning: Recommended UCL exceeds the maximum observation

Suggested UCL to Use

95% KM (BCA) UCL      0.119 95% GROS Adjusted Gamma UCL      0.209

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.111 SD in Log Scale      1.805

   95% t UCL (Assumes normality)      0.115    95% H-Stat UCL      1.074

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0458 Mean in Log Scale    -4.88
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Number of Detects      5 Number of Non-Detects      4

Total Number of Observations      9 Number of Distinct Observations      9

Number of Missing Observations     33

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_Endrin aldehyde

General Statistics

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL     0.0122

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.0139 SD in Log Scale      1.534

   95% t UCL (Assumes normality)     0.0169    95% H-Stat UCL      0.12

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00825 Mean in Log Scale    -5.756

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS)    0.00218

SD in Original Scale    0.00173 SD in Log Scale      1.127

   95% t UCL (assumes normality of ROS data)    0.00185    95% Percentile Bootstrap UCL    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 7.7885E-4 Mean in Log Scale    -8.168

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00442    95% Gamma Adjusted KM-UCL (use when n<50)    0.00624

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (5.09, )      1.194 Adjusted Chi Square Value (5.09, )      0.846

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.283 nu hat (KM)      5.09

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)    0.00484 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      2.301 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.575 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL    0.00807 99% KM Chebyshev UCL     0.0122

90% KM Chebyshev UCL    0.00442 95% KM Chebyshev UCL    0.00595
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For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 3.1500E-4 Mean    0.00916

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (3.95, )      0.704 Adjusted Chi Square Value (3.95, )      0.468

95% Gamma Approximate KM-UCL (use when n>=50)      0.029 95% Gamma Adjusted KM-UCL (use when n<50)     0.0435

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.22 nu hat (KM)      3.954

MLE Mean (bias corrected)    0.00849 MLE Sd (bias corrected)     0.0152

Theta hat (MLE)     0.0188 Theta star (bias corrected MLE)     0.0271

nu hat (MLE)      4.51 nu star (bias corrected)      3.137

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.451 k star (bias corrected MLE)      0.314

K-S Test Statistic      0.318 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.374 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.545 Anderson-Darling GOF Test

5% A-D Critical Value      0.718 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0308 99% KM Chebyshev UCL     0.046

   95% KM (z) UCL     0.0119    95% KM Bootstrap t UCL      0.144

90% KM Chebyshev UCL     0.0175 95% KM Chebyshev UCL     0.0231

SD     0.011 95% KM (BCA) UCL     0.0129

   95% KM (t) UCL     0.0128    95% KM (Percentile Bootstrap) UCL     0.0125

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00515 Standard Error of Mean    0.00411

Lilliefors Test Statistic      0.402 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.633 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects    -6.2 SD of Logged Detects      1.873

Median Detects 9.0000E-4 CV Detects      1.821

Skewness Detects      2.173 Kurtosis Detects      4.755

Variance Detects 2.3927E-4 Percent Non-Detects     44.44%

Mean Detects    0.00849 SD Detects     0.0155

Minimum Detect 3.1500E-4 Minimum Non-Detect    0.0039

Maximum Detect     0.036 Maximum Non-Detect     0.025

Number of Distinct Detects      5 Number of Distinct Non-Detects      4
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Pesticides_gamma-Chlordane

General Statistics

Total Number of Observations      9 Number of Distinct Observations      9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     0.0435

Warning: Recommended UCL exceeds the maximum observation

Suggested UCL to Use

95% KM (BCA) UCL     0.0129 95% GROS Adjusted Gamma UCL     0.0281

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     0.0115 SD in Log Scale      1.465

   95% t UCL (Assumes normality)     0.0142    95% H-Stat UCL     0.0752

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00704 Mean in Log Scale    -5.915

KM SD (logged)      1.434    95% Critical H Value (KM-Log)      4.276

KM Standard Error of Mean (logged)      0.579

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -6.669    95% H-UCL (KM -Log)     0.0311

   95% BCA Bootstrap UCL     0.0169    95% Bootstrap t UCL      0.253

   95% H-UCL (Log ROS)     0.0308

SD in Original Scale     0.0117 SD in Log Scale      1.422

   95% t UCL (assumes normality of ROS data)     0.0123    95% Percentile Bootstrap UCL     0.0125

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00507 Mean in Log Scale    -6.624

Lilliefors Test Statistic      0.268 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     0.0228 95% Gamma Adjusted UCL (use when n<50)     0.0281

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (10.33, )      4.149 Adjusted Chi Square Value (10.33, )      3.364

nu hat (MLE)     13.49 nu star (bias corrected)     10.33

MLE Mean (bias corrected)    0.00916 MLE Sd (bias corrected)     0.0121

k hat (MLE)      0.75 k star (bias corrected MLE)      0.574

Theta hat (MLE)     0.0122 Theta star (bias corrected MLE)     0.016

Maximum     0.036 Median     0.01

SD     0.011 CV      1.197

Page 41 of 87

I I I I 



Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.33, )      0.854 Adjusted Chi Square Value (4.33, )      0.581

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0159    95% Gamma Adjusted KM-UCL (use when n<50)     0.0233

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.24 nu hat (KM)      4.326

MLE Mean (bias corrected)    0.00555 MLE Sd (bias corrected)     0.0105

Theta hat (MLE)     0.0126 Theta star (bias corrected MLE)     0.02

nu hat (MLE)      3.52 nu star (bias corrected)      2.213

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.44 k star (bias corrected MLE)      0.277

K-S Test Statistic      0.312 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.413 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.48 Anderson-Darling GOF Test

5% A-D Critical Value      0.688 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0195 99% KM Chebyshev UCL     0.0293

   95% KM (z) UCL    0.00746    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     0.011 95% KM Chebyshev UCL     0.0146

SD    0.0064    95% KM (BCA) UCL    N/A    

95% KM (t) UCL    0.00802 95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00314 Standard Error of Mean    0.00263

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.748 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.409 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.68 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects      1.976 Kurtosis Detects      3.915

Mean of Logged Detects    -6.668 SD of Logged Detects      2.016

Mean Detects    0.00555 SD Detects    0.00966

Median Detects 9.7750E-4 CV Detects      1.741

Maximum Detect     0.02 Maximum Non-Detect     0.045

Variance Detects 9.3232E-5 Percent Non-Detects     55.56%

Number of Distinct Detects      4 Number of Distinct Non-Detects      5

Minimum Detect 2.3000E-4 Minimum Non-Detect    0.002

Number of Missing Observations     33

Number of Detects      4 Number of Non-Detects      5
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However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_Heptachlor epoxide

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL    0.00802 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale    0.00878 SD in Log Scale      1.625

   95% t UCL (Assumes normality)     0.0116    95% H-Stat UCL      0.122

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00616 Mean in Log Scale    -6.154

KM SD (logged)      1.443    95% Critical H Value (KM-Log)      4.296

KM Standard Error of Mean (logged)      0.694

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -7.127    95% H-UCL (KM -Log)     0.0203

   95% BCA Bootstrap UCL    0.0092    95% Bootstrap t UCL     0.0963

   95% H-UCL (Log ROS)     0.012

SD in Original Scale    0.00646 SD in Log Scale      1.302

   95% t UCL (assumes normality of ROS data)    0.0068    95% Percentile Bootstrap UCL    0.00704

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.0028 Mean in Log Scale    -7.091

Lilliefors Test Statistic      0.237 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.904 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0188    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (11.49, )      4.893 Adjusted Chi Square Value (11.49, )      4.024

nu hat (MLE)     15.24 nu star (bias corrected)     11.49

MLE Mean (bias corrected)    0.00802 MLE Sd (bias corrected)     0.01

k hat (MLE)      0.846 k star (bias corrected MLE)      0.638

Theta hat (MLE)    0.00948 Theta star (bias corrected MLE)     0.0126

Maximum     0.02 Median     0.01

SD    0.00636 CV      0.793

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 2.3000E-4 Mean    0.00802
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SD in Original Scale    0.00198 SD in Log Scale      1.145

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 9.2875E-4 Mean in Log Scale    -7.937

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00486    95% Gamma Adjusted KM-UCL (use when n<50)    0.00695

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (4.84, )      1.077 Adjusted Chi Square Value (4.84, )      0.754

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.269 nu hat (KM)      4.836

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)    0.00518 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      2.483 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.621 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL    0.00806 99% KM Chebyshev UCL     0.0122

   95% KM (z) UCL    0.00292    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL    0.00443 95% KM Chebyshev UCL    0.00595

SD    0.00209    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL    0.00316    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00108 Standard Error of Mean    0.00112

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects    -6.73 SD of Logged Detects      2.329

Median Detects    0.00322 CV Detects      1.313

Skewness Detects    N/A    Kurtosis Detects    N/A    

Variance Detects 1.7820E-5 Percent Non-Detects     77.78%

Mean Detects    0.00322 SD Detects    0.00422

Minimum Detect 2.3000E-4 Minimum Non-Detect    0.0018

Maximum Detect    0.0062 Maximum Non-Detect     0.045

Number of Detects      2 Number of Non-Detects      7

Number of Distinct Detects      2 Number of Distinct Non-Detects      6

Total Number of Observations      9 Number of Distinct Observations      8

Number of Missing Observations     33

Page 44 of 87



SD      0.201    95% KM (BCA) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0901 Standard Error of Mean     0.0947

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects    -2.074 SD of Logged Detects      2.342

Median Detects      0.341 CV Detects      1.315

Skewness Detects    N/A    Kurtosis Detects    N/A    

Variance Detects      0.201 Percent Non-Detects     77.78%

Mean Detects      0.341 SD Detects      0.449

Minimum Detect     0.024 Minimum Non-Detect     0.018

Maximum Detect      0.659 Maximum Non-Detect     0.073

Number of Detects      2 Number of Non-Detects      7

Number of Distinct Detects      2 Number of Distinct Non-Detects      6

Total Number of Observations      9 Number of Distinct Observations      8

Number of Missing Observations     33

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_Methoxychlor

General Statistics

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL     0.0122

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale    0.0071 SD in Log Scale      1.377

   95% t UCL (Assumes normality)    0.00903    95% H-Stat UCL     0.038

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00463 Mean in Log Scale    -6.228

   95% BCA Bootstrap UCL    0.0029    95% Bootstrap t UCL     0.0195

   95% H-UCL (Log ROS)    0.00292

   95% t UCL (assumes normality of ROS data)    0.00216    95% Percentile Bootstrap UCL    0.00223
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Total Number of Observations     17 Number of Distinct Observations     16

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_2-Methylnaphthalene

General Statistics

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL      1.033

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.214 SD in Log Scale      1.361

   95% t UCL (Assumes normality)      0.221    95% H-Stat UCL      0.403

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.088 Mean in Log Scale    -3.801

   95% BCA Bootstrap UCL      0.293    95% Bootstrap t UCL   178.9

   95% H-UCL (Log ROS) 14496

SD in Original Scale      0.219 SD in Log Scale      3.419

   95% t UCL (assumes normality of ROS data)      0.211    95% Percentile Bootstrap UCL      0.22

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0759 Mean in Log Scale    -7.711

   95% Gamma Approximate KM-UCL (use when n>=50)       0.566    95% Gamma Adjusted KM-UCL (use when n<50)      0.869

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (3.61, )      0.575 Adjusted Chi Square Value (3.61, )      0.375

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.201 nu hat (KM)      3.614

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      0.554 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      2.465 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.616 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      0.682 99% KM Chebyshev UCL      1.033

   95% KM (z) UCL      0.246    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.374 95% KM Chebyshev UCL      0.503

   95% KM (t) UCL      0.266    95% KM (Percentile Bootstrap) UCL    N/A    
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL     0.0133    95% Bootstrap t UCL     0.0162

   95% H-UCL (Log ROS)     0.0118

SD in Original Scale    0.00566 SD in Log Scale      0.42

   95% t UCL (assumes normality of ROS data)     0.0122    95% Percentile Bootstrap UCL     0.0121

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00978 Mean in Log Scale    -4.729

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0146    95% Gamma Adjusted KM-UCL (use when n<50)     0.0153

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (35.56, )     22.92 Adjusted Chi Square Value (35.56, )     21.86

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.046 nu hat (KM)     35.56

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE) 8.7250E-4 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)   107.7 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     26.93 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL     0.0402 99% KM Chebyshev UCL     0.0585

   95% KM (z) UCL     0.0175    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     0.0242 95% KM Chebyshev UCL     0.0309

SD    0.00922    95% KM (BCA) UCL    N/A    

95% KM (t) UCL     0.018 95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00943 Standard Error of Mean    0.00493

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -3.769 SD of Logged Detects      0.274

Median Detects     0.0235 CV Detects      0.271

Skewness Detects    N/A    Kurtosis Detects    N/A    

Variance Detects 4.0500E-5 Percent Non-Detects     88.24%

Mean Detects     0.0235 SD Detects    0.00636

Minimum Detect     0.019 Minimum Non-Detect    0.0038

Maximum Detect     0.028 Maximum Non-Detect      0.52

Number of Detects      2 Number of Non-Detects     15

Number of Distinct Detects      2 Number of Distinct Non-Detects     14

Number of Missing Observations     25
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.314 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.397 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.397 Anderson-Darling GOF Test

5% A-D Critical Value      0.66 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.107 99% KM Chebyshev UCL      0.154

   95% KM (z) UCL     0.0486    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     0.0658 95% KM Chebyshev UCL     0.083

SD     0.0343    95% KM (BCA) UCL    N/A    

95% KM (t) UCL     0.0498 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0278 Standard Error of Mean     0.0126

Lilliefors Test Statistic      0.283 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.874 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -2.979 SD of Logged Detects      0.756

Median Detects     0.0658 CV Detects      0.603

Skewness Detects    -0.302 Kurtosis Detects    -4.173

Variance Detects    0.00136 Percent Non-Detects     77.78%

Mean Detects     0.0611 SD Detects     0.0369

Minimum Detect     0.019 Minimum Non-Detect    0.0038

Maximum Detect     0.094 Maximum Non-Detect      0.52

Number of Detects      4 Number of Non-Detects     14

Number of Distinct Detects      4 Number of Distinct Non-Detects     13

Total Number of Observations     18 Number of Distinct Observations     17

Number of Missing Observations     24

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Acenaphthene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL     0.018 95% KM (% Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.0854 SD in Log Scale      1.814

   95% t UCL (Assumes normality)      0.118    95% H-Stat UCL      0.992

Mean in Original Scale     0.0821 Mean in Log Scale    -3.488
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale     0.0823 SD in Log Scale      1.766

   95% t UCL (Assumes normality)      0.117    95% H-Stat UCL      0.851

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0834 Mean in Log Scale    -3.389

KM SD (logged)      1.327    95% Critical H Value (KM-Log)      3.144

KM Standard Error of Mean (logged)      0.507

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.441    95% H-UCL (KM -Log)     0.0781

   95% BCA Bootstrap UCL     0.0376    95% Bootstrap t UCL     0.0518

   95% H-UCL (Log ROS)     0.0352

SD in Original Scale     0.0265 SD in Log Scale      0.819

   95% t UCL (assumes normality of ROS data)     0.034    95% Percentile Bootstrap UCL     0.0347

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0231 Mean in Log Scale    -4.158

Lilliefors Test Statistic      0.275 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.881 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0332    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (44.33, )     30.06 Adjusted Chi Square Value (44.33, )     28.93

nu hat (MLE)     51.6 nu star (bias corrected)     44.33

MLE Mean (bias corrected)     0.0225 MLE Sd (bias corrected)     0.0203

k hat (MLE)      1.433 k star (bias corrected MLE)      1.231

Theta hat (MLE)     0.0157 Theta star (bias corrected MLE)     0.0183

Maximum     0.094 Median     0.01

SD     0.0267 CV      1.187

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     0.0225

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (23.77, )     13.68 Adjusted Chi Square Value (23.77, )     12.94

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0484    95% Gamma Adjusted KM-UCL (use when n<50)     0.0511

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.66 nu hat (KM)     23.77

MLE Mean (bias corrected)     0.0611 MLE Sd (bias corrected)     0.0651

Theta hat (MLE)     0.0213 Theta star (bias corrected MLE)     0.0692

nu hat (MLE)     22.91 nu star (bias corrected)      7.062

Gamma Statistics on Detected Data Only

k hat (MLE)      2.864 k star (bias corrected MLE)      0.883
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Theta hat (MLE)      0.141 Theta star (bias corrected MLE)      0.211

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.986 k star (bias corrected MLE)      0.659

K-S Test Statistic      0.155 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.32 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.19 Anderson-Darling GOF Test

5% A-D Critical Value      0.728 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.246 99% KM Chebyshev UCL      0.349

   95% KM (z) UCL      0.118    95% KM Bootstrap t UCL      0.131

90% KM Chebyshev UCL      0.156 95% KM Chebyshev UCL      0.193

SD     0.0988    95% KM (BCA) UCL      0.116

95% KM (t) UCL      0.12 95% KM (Percentile Bootstrap) UCL      0.116

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0719 Standard Error of Mean     0.0279

Lilliefors Test Statistic      0.165 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.937 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -2.561 SD of Logged Detects      1.434

Median Detects      0.11 CV Detects      0.878

Skewness Detects      0.62 Kurtosis Detects    -0.883

Variance Detects     0.0149 Percent Non-Detects     61.11%

Mean Detects      0.139 SD Detects      0.122

Minimum Detect    0.0056 Minimum Non-Detect    0.0039

Maximum Detect      0.335 Maximum Non-Detect      0.52

Number of Detects      7 Number of Non-Detects     11

Number of Distinct Detects      7 Number of Distinct Non-Detects     11

Total Number of Observations     18 Number of Distinct Observations     16

Number of Missing Observations     24

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Acenaphthylene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL     0.0498 95% KM (Percentile Bootstrap) UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.0991 SD in Log Scale      1.752

   95% t UCL (Assumes normality)      0.145    95% H-Stat UCL      1.06

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.104 Mean in Log Scale    -3.12

KM SD (logged)      1.701    95% Critical H Value (KM-Log)      3.781

KM Standard Error of Mean (logged)      0.524

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.881    95% H-UCL (KM -Log)      0.418

   95% BCA Bootstrap UCL      0.109    95% Bootstrap t UCL      0.135

   95% H-UCL (Log ROS)      0.201

SD in Original Scale     0.0969 SD in Log Scale      1.462

   95% t UCL (assumes normality of ROS data)      0.1    95% Percentile Bootstrap UCL     0.0997

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0606 Mean in Log Scale    -3.869

Lilliefors Test Statistic      0.169 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.916 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.111    95% Gamma Adjusted UCL (use when n<50)      0.118

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (22.08, )     12.4 Adjusted Chi Square Value (22.08, )     11.71

nu hat (MLE)     24.9 nu star (bias corrected)     22.08

MLE Mean (bias corrected)     0.0625 MLE Sd (bias corrected)     0.0798

k hat (MLE)      0.692 k star (bias corrected MLE)      0.613

Theta hat (MLE)     0.0903 Theta star (bias corrected MLE)      0.102

Maximum      0.335 Median     0.0166

SD     0.0959 CV      1.534

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0056 Mean     0.0625

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (19.05, )     10.15 Adjusted Chi Square Value (19.05, )      9.532

   95% Gamma Approximate KM-UCL (use when n>=50)       0.135    95% Gamma Adjusted KM-UCL (use when n<50)      0.144

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.529 nu hat (KM)     19.05

MLE Mean (bias corrected)      0.139 MLE Sd (bias corrected)      0.171

nu hat (MLE)     13.81 nu star (bias corrected)      9.222
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.038 nu hat (KM)     37.36

MLE Mean (bias corrected)      0.108 MLE Sd (bias corrected)      0.123

Theta hat (MLE)      0.108 Theta star (bias corrected MLE)      0.141

nu hat (MLE)     19.96 nu star (bias corrected)     15.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.998 k star (bias corrected MLE)      0.765

K-S Test Statistic      0.227 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.274 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.528 Anderson-Darling GOF Test

5% A-D Critical Value      0.748 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.224 99% KM Chebyshev UCL      0.309

   95% KM (z) UCL      0.119    95% KM Bootstrap t UCL      0.124

90% KM Chebyshev UCL      0.15 95% KM Chebyshev UCL      0.181

SD     0.0799    95% KM (BCA) UCL      0.116

95% KM (t) UCL      0.121 95% KM (Percentile Bootstrap) UCL      0.117

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0814 Standard Error of Mean     0.0229

5% Lilliefors Critical Value      0.28 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.842 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.178 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.897 Shapiro Wilk GOF Test

Skewness Detects     0.0199 Kurtosis Detects    -1.802

Mean of Logged Detects    -2.807 SD of Logged Detects      1.4

Mean Detects      0.108 SD Detects     0.0844

Median Detects      0.117 CV Detects      0.784

Maximum Detect      0.22 Maximum Non-Detect      0.52

Variance Detects    0.00712 Percent Non-Detects     44.44%

Number of Distinct Detects     10 Number of Distinct Non-Detects      8

Minimum Detect    0.0045 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     10 Number of Non-Detects      8

SVOCs_Anthracene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     18

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.12 95% KM (Percentile Bootstrap) UCL      0.116
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% KM (t) UCL      0.121 95% KM (Percentile Bootstrap) UCL      0.117

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.0822 SD in Log Scale      1.613

   95% t UCL (Assumes normality)      0.137    95% H-Stat UCL      0.783

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.104 Mean in Log Scale    -2.965

KM SD (logged)      1.577    95% Critical H Value (KM-Log)      3.565

KM Standard Error of Mean (logged)      0.47

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.406    95% H-UCL (KM -Log)      0.45

   95% BCA Bootstrap UCL      0.102    95% Bootstrap t UCL      0.108

   95% H-UCL (Log ROS)      0.245

SD in Original Scale     0.0763 SD in Log Scale      1.369

   95% t UCL (assumes normality of ROS data)      0.1    95% Percentile Bootstrap UCL     0.0981

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0689 Mean in Log Scale    -3.412

Lilliefors Test Statistic      0.226 Lilliefors GOF Test

5% Lilliefors Critical Value      0.28 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.857 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.842 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.122    95% Gamma Adjusted UCL (use when n<50)      0.128

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (34.46, )     22.03 Adjusted Chi Square Value (34.46, )     21.08

nu hat (MLE)     39.75 nu star (bias corrected)     34.46

MLE Mean (bias corrected)     0.0781 MLE Sd (bias corrected)     0.0799

k hat (MLE)      1.104 k star (bias corrected MLE)      0.957

Theta hat (MLE)     0.0708 Theta star (bias corrected MLE)     0.0816

Maximum      0.22 Median     0.0551

SD     0.0715 CV      0.915

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0045 Mean     0.0781

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (37.36, )     24.36 Adjusted Chi Square Value (37.36, )     23.36

   95% Gamma Approximate KM-UCL (use when n>=50)       0.125    95% Gamma Adjusted KM-UCL (use when n<50)      0.13
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.146 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.23 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.275 Anderson-Darling GOF Test

5% A-D Critical Value      0.774 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.246 99% KM Chebyshev UCL      1.726

   95% KM (z) UCL      0.65    95% KM Bootstrap t UCL      0.851

90% KM Chebyshev UCL      0.825 95% KM Chebyshev UCL      1.002

SD      0.53    95% KM (BCA) UCL      0.658

   95% KM (t) UCL      0.662    95% KM (Percentile Bootstrap) UCL      0.66

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.437 Standard Error of Mean      0.13

5% Lilliefors Critical Value      0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.261 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.778 Shapiro Wilk GOF Test

Skewness Detects      1.619 Kurtosis Detects      1.878

Mean of Logged Detects    -1.444 SD of Logged Detects      1.655

Mean Detects      0.516 SD Detects      0.566

Median Detects      0.34 CV Detects      1.098

Maximum Detect      1.8 Maximum Non-Detect      0.3

Variance Detects      0.321 Percent Non-Detects     16.67%

Number of Distinct Detects     14 Number of Distinct Non-Detects      3

Minimum Detect    0.0035 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     15 Number of Non-Detects      3

SVOCs_Benzo(a)anthracene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     17

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable SVOCs_Benzaldehyde was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects     14

Number of Missing Observations     25

Number of Detects      1 Number of Non-Detects     16

SVOCs_Benzaldehyde

General Statistics

Total Number of Observations     17 Number of Distinct Observations     15

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      0.54 SD in Log Scale      1.882

   95% t UCL (Assumes normality)      0.665    95% H-Stat UCL      6.429

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.444 Mean in Log Scale    -1.783

KM SD (logged)      1.931    95% Critical H Value (KM-Log)      4.188

KM Standard Error of Mean (logged)      0.491

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.934    95% H-UCL (KM -Log)      6.627

   95% BCA Bootstrap UCL      0.698    95% Bootstrap t UCL      0.854

   95% H-UCL (Log ROS)      3.925

SD in Original Scale      0.547 SD in Log Scale      1.755

   95% t UCL (assumes normality of ROS data)      0.659    95% Percentile Bootstrap UCL      0.661

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.435 Mean in Log Scale    -1.823

Lilliefors Test Statistic      0.227 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.895 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.828 95% Gamma Adjusted UCL (use when n<50)      0.884

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (17.93, )      9.341 Adjusted Chi Square Value (17.93, )      8.75

nu hat (MLE)     19.92 nu star (bias corrected)     17.93

MLE Mean (bias corrected)      0.431 MLE Sd (bias corrected)      0.611

k hat (MLE)      0.553 k star (bias corrected MLE)      0.498

Theta hat (MLE)      0.78 Theta star (bias corrected MLE)      0.866

Maximum      1.8 Median      0.295

SD      0.549 CV      1.273

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0035 Mean      0.431

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (24.41, )     14.16 Adjusted Chi Square Value (24.41, )     13.41

95% Gamma Approximate KM-UCL (use when n>=50)       0.753 95% Gamma Adjusted KM-UCL (use when n<50)      0.795

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.678 nu hat (KM)     24.41

MLE Mean (bias corrected)      0.516 MLE Sd (bias corrected)      0.637

Theta hat (MLE)      0.675 Theta star (bias corrected MLE)      0.787

nu hat (MLE)     22.91 nu star (bias corrected)     19.66

Gamma Statistics on Detected Data Only

k hat (MLE)      0.764 k star (bias corrected MLE)      0.655
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Theta hat (MLE)      0.702 Theta star (bias corrected MLE)      0.843

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.017 k star (bias corrected MLE)      0.847

K-S Test Statistic      0.163 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.235 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.37 Anderson-Darling GOF Test

5% A-D Critical Value      0.76 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.638 99% KM Chebyshev UCL      2.277

   95% KM (z) UCL      0.844    95% KM Bootstrap t UCL      1.103

90% KM Chebyshev UCL      1.078 95% KM Chebyshev UCL      1.312

SD      0.705    95% KM (BCA) UCL      0.858

   95% KM (t) UCL      0.86    95% KM (Percentile Bootstrap) UCL      0.85

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.56 Standard Error of Mean      0.173

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.269 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.777 Shapiro Wilk GOF Test

Skewness Detects      1.548 Kurtosis Detects      1.481

Mean of Logged Detects    -0.903 SD of Logged Detects      1.208

Mean Detects      0.714 SD Detects      0.758

Median Detects      0.418 CV Detects      1.061

Maximum Detect      2.4 Maximum Non-Detect      0.3

Variance Detects      0.574 Percent Non-Detects     22.22%

Number of Distinct Detects     14 Number of Distinct Non-Detects      4

Minimum Detect     0.049 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     14 Number of Non-Detects      4

SVOCs_Benzo(a)pyrene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.795

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.002 95% GROS Adjusted Gamma UCL      0.884

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.719 SD in Log Scale      2.01

   95% t UCL (Assumes normality)      0.864    95% H-Stat UCL     12.28

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.569 Mean in Log Scale    -1.625

KM SD (logged)      1.981    95% Critical H Value (KM-Log)      4.28

KM Standard Error of Mean (logged)      0.503

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.749    95% H-UCL (KM -Log)      9.687

   95% BCA Bootstrap UCL      0.941    95% Bootstrap t UCL      1.118

   95% H-UCL (Log ROS)      2.522

SD in Original Scale      0.723 SD in Log Scale      1.498

   95% t UCL (assumes normality of ROS data)      0.86    95% Percentile Bootstrap UCL      0.866

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.564 Mean in Log Scale    -1.443

Lilliefors Test Statistic      0.187 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.936 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      1.074 95% Gamma Adjusted UCL (use when n<50)      1.146

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (17.79, )      9.239 Adjusted Chi Square Value (17.79, )      8.651

nu hat (MLE)     19.75 nu star (bias corrected)     17.79

MLE Mean (bias corrected)      0.558 MLE Sd (bias corrected)      0.793

k hat (MLE)      0.549 k star (bias corrected MLE)      0.494

Theta hat (MLE)      1.016 Theta star (bias corrected MLE)      1.128

Maximum      2.4 Median      0.345

SD      0.728 CV      1.305

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.558

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (22.73, )     12.89 Adjusted Chi Square Value (22.73, )     12.18

95% Gamma Approximate KM-UCL (use when n>=50)       0.988 95% Gamma Adjusted KM-UCL (use when n<50)      1.046

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.631 nu hat (KM)     22.73

MLE Mean (bias corrected)      0.714 MLE Sd (bias corrected)      0.776

nu hat (MLE)     28.48 nu star (bias corrected)     23.71
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Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      0.978 MLE Sd (bias corrected)      1.293

Theta hat (MLE)      1.481 Theta star (bias corrected MLE)      1.708

nu hat (MLE)     19.81 nu star (bias corrected)     17.18

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.66 k star (bias corrected MLE)      0.573

K-S Test Statistic      0.132 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.232 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.234 Anderson-Darling GOF Test

5% A-D Critical Value      0.782 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.373 99% KM Chebyshev UCL      3.292

   95% KM (z) UCL      1.231    95% KM Bootstrap t UCL      1.452

90% KM Chebyshev UCL      1.567 95% KM Chebyshev UCL      1.905

SD      1.017    95% KM (BCA) UCL      1.266

   95% KM (t) UCL      1.255    95% KM (Percentile Bootstrap) UCL      1.237

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.823 Standard Error of Mean      0.248

5% Lilliefors Critical Value      0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.286 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.817 Shapiro Wilk GOF Test

Skewness Detects      1.186 Kurtosis Detects      0.268

Mean of Logged Detects    -0.944 SD of Logged Detects      1.8

Mean Detects      0.978 SD Detects      1.083

Median Detects      0.57 CV Detects      1.107

Maximum Detect      3.3 Maximum Non-Detect      0.3

Variance Detects      1.173 Percent Non-Detects     16.67%

Number of Distinct Detects     15 Number of Distinct Non-Detects      3

Minimum Detect    0.005 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     15 Number of Non-Detects      3

SVOCs_Benzo(b)fluoranthene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     18

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      1.046

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.312 95% GROS Adjusted Gamma UCL      1.146
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95% Adjusted Gamma KM-UCL      1.516

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.905 95% GROS Adjusted Gamma UCL      1.785

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      1.041 SD in Log Scale      2.071

   95% t UCL (Assumes normality)      1.256    95% H-Stat UCL     20.28

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.829 Mean in Log Scale    -1.367

KM SD (logged)      2.104    95% Critical H Value (KM-Log)      4.503

KM Standard Error of Mean (logged)      0.532

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.495    95% H-UCL (KM -Log)     20.43

   95% BCA Bootstrap UCL      1.275    95% Bootstrap t UCL      1.446

   95% H-UCL (Log ROS)     15.75

SD in Original Scale      1.048 SD in Log Scale      2.025

   95% t UCL (assumes normality of ROS data)      1.25    95% Percentile Bootstrap UCL      1.23

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.82 Mean in Log Scale    -1.434

Lilliefors Test Statistic      0.143 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.914 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      1.662 95% Gamma Adjusted UCL (use when n<50)      1.785

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (15.54, )      7.64 Adjusted Chi Square Value (15.54, )      7.113

nu hat (MLE)     17.05 nu star (bias corrected)     15.54

MLE Mean (bias corrected)      0.817 MLE Sd (bias corrected)      1.243

k hat (MLE)      0.474 k star (bias corrected MLE)      0.432

Theta hat (MLE)      1.725 Theta star (bias corrected MLE)      1.892

Maximum      3.3 Median      0.385

SD      1.051 CV      1.286

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.005 Mean      0.817

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (23.58, )     13.53 Adjusted Chi Square Value (23.58, )     12.8

95% Gamma Approximate KM-UCL (use when n>=50)       1.434 95% Gamma Adjusted KM-UCL (use when n<50)      1.516

k hat (KM)      0.655 nu hat (KM)     23.58
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Approximate Chi Square Value (19.43, )     10.43 Adjusted Chi Square Value (19.43, )      9.804

95% Gamma Approximate KM-UCL (use when n>=50)       1.016 95% Gamma Adjusted KM-UCL (use when n<50)      1.081

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.54 nu hat (KM)     19.43

MLE Mean (bias corrected)      0.688 MLE Sd (bias corrected)      0.794

Theta hat (MLE)      0.768 Theta star (bias corrected MLE)      0.915

nu hat (MLE)     25.1 nu star (bias corrected)     21.06

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.897 k star (bias corrected MLE)      0.752

K-S Test Statistic      0.196 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.236 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.446 Anderson-Darling GOF Test

5% A-D Critical Value      0.764 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.68 99% KM Chebyshev UCL      2.353

   95% KM (z) UCL      0.844    95% KM Bootstrap t UCL      1.155

90% KM Chebyshev UCL      1.09 95% KM Chebyshev UCL      1.337

SD      0.742    95% KM (BCA) UCL      0.869

   95% KM (t) UCL      0.861    95% KM (Percentile Bootstrap) UCL      0.863

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.545 Standard Error of Mean      0.182

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.288 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.73 Shapiro Wilk GOF Test

Skewness Detects      1.737 Kurtosis Detects      2.096

Mean of Logged Detects    -1.026 SD of Logged Detects      1.272

Mean Detects      0.688 SD Detects      0.813

Median Detects      0.33 CV Detects      1.181

Maximum Detect      2.55 Maximum Non-Detect      0.3

Variance Detects      0.661 Percent Non-Detects     22.22%

Number of Distinct Detects     13 Number of Distinct Non-Detects      4

Minimum Detect     0.036 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     14 Number of Non-Detects      4

SVOCs_Benzo(g,h,i)perylene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Page 60 of 87



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      1.081

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.337 95% GROS Adjusted Gamma UCL      1.125

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.76 SD in Log Scale      2.005

   95% t UCL (Assumes normality)      0.861    95% H-Stat UCL     10.94

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.55 Mean in Log Scale    -1.72

KM SD (logged)      1.942    95% Critical H Value (KM-Log)      4.208

KM Standard Error of Mean (logged)      0.494

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.795    95% H-UCL (KM -Log)      7.942

   95% BCA Bootstrap UCL      0.931    95% Bootstrap t UCL      1.251

   95% H-UCL (Log ROS)      2.461

SD in Original Scale      0.763 SD in Log Scale      1.522

   95% t UCL (assumes normality of ROS data)      0.858    95% Percentile Bootstrap UCL      0.838

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.545 Mean in Log Scale    -1.539

Lilliefors Test Statistic      0.174 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      1.052 95% Gamma Adjusted UCL (use when n<50)      1.125

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (17.09, )      8.733 Adjusted Chi Square Value (17.09, )      8.164

nu hat (MLE)     18.9 nu star (bias corrected)     17.09

MLE Mean (bias corrected)      0.538 MLE Sd (bias corrected)      0.78

k hat (MLE)      0.525 k star (bias corrected MLE)      0.475

Theta hat (MLE)      1.024 Theta star (bias corrected MLE)      1.133

Maximum      2.55 Median      0.285

SD      0.768 CV      1.428

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.538

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (19.82, )     10.72 Adjusted Chi Square Value (19.82, )     10.08

95% Gamma Approximate KM-UCL (use when n>=50)       0.898 95% Gamma Adjusted KM-UCL (use when n<50)      0.955

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.551 nu hat (KM)     19.82

MLE Mean (bias corrected)      0.575 MLE Sd (bias corrected)      0.72

Theta hat (MLE)      0.777 Theta star (bias corrected MLE)      0.903

nu hat (MLE)     22.19 nu star (bias corrected)     19.08

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.74 k star (bias corrected MLE)      0.636

K-S Test Statistic      0.162 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.23 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.414 Anderson-Darling GOF Test

5% A-D Critical Value      0.776 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.484 99% KM Chebyshev UCL      2.076

   95% KM (z) UCL      0.748    95% KM Bootstrap t UCL      1.102

90% KM Chebyshev UCL      0.965 95% KM Chebyshev UCL      1.182

SD      0.655    95% KM (BCA) UCL      0.761

   95% KM (t) UCL      0.764    95% KM (Percentile Bootstrap) UCL      0.751

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.486 Standard Error of Mean      0.16

5% Lilliefors Critical Value      0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.309 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.718 Shapiro Wilk GOF Test

Skewness Detects      1.875 Kurtosis Detects      2.694

Mean of Logged Detects    -1.365 SD of Logged Detects      1.581

Mean Detects      0.575 SD Detects      0.707

Median Detects      0.37 CV Detects      1.23

Maximum Detect      2.3 Maximum Non-Detect      0.3

Variance Detects      0.499 Percent Non-Detects     16.67%

Number of Distinct Detects     15 Number of Distinct Non-Detects      3

Minimum Detect    0.0056 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     15 Number of Non-Detects      3

SVOCs_Benzo(k)fluoranthene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     17
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SVOCs_Bis(2-ethylhexyl)phthalate

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.955

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.182 95% GROS Adjusted Gamma UCL      0.997

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.669 SD in Log Scale      1.842

   95% t UCL (Assumes normality)      0.767    95% H-Stat UCL      5.929

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.493 Mean in Log Scale    -1.718

KM SD (logged)      1.851    95% Critical H Value (KM-Log)      4.046

KM Standard Error of Mean (logged)      0.47

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.839    95% H-UCL (KM -Log)      5.421

   95% BCA Bootstrap UCL      0.823    95% Bootstrap t UCL      1.069

   95% H-UCL (Log ROS)      4.227

SD in Original Scale      0.675 SD in Log Scale      1.764

   95% t UCL (assumes normality of ROS data)      0.76    95% Percentile Bootstrap UCL      0.754

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.484 Mean in Log Scale    -1.78

Lilliefors Test Statistic      0.207 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.933 95% Gamma Adjusted UCL (use when n<50)      0.997

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (17.42, )      8.971 Adjusted Chi Square Value (17.42, )      8.393

nu hat (MLE)     19.3 nu star (bias corrected)     17.42

MLE Mean (bias corrected)      0.48 MLE Sd (bias corrected)      0.691

k hat (MLE)      0.536 k star (bias corrected MLE)      0.484

Theta hat (MLE)      0.896 Theta star (bias corrected MLE)      0.993

Maximum      2.3 Median      0.33

SD      0.677 CV      1.409

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0056 Mean      0.48
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Maximum      6.3 Median     0.01

SD      1.596 CV      2.293

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.696

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (9.80, )      3.817 Adjusted Chi Square Value (9.80, )      3.465

   95% Gamma Approximate KM-UCL (use when n>=50)       2.086    95% Gamma Adjusted KM-UCL (use when n<50)      2.297

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.272 nu hat (KM)      9.799

MLE Mean (bias corrected)      1.774 MLE Sd (bias corrected)      2.504

Theta hat (MLE)      2.492 Theta star (bias corrected MLE)      3.534

nu hat (MLE)      9.968 nu star (bias corrected)      7.03

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.712 k star (bias corrected MLE)      0.502

K-S Test Statistic      0.155 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.323 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.235 Anderson-Darling GOF Test

5% A-D Critical Value      0.738 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      3.366 99% KM Chebyshev UCL      4.881

   95% KM (z) UCL      1.485    95% KM Bootstrap t UCL      2.522

90% KM Chebyshev UCL      2.039 95% KM Chebyshev UCL      2.595

SD      1.557    95% KM (BCA) UCL      1.578

95% KM (t) UCL      1.524 95% KM (Percentile Bootstrap) UCL      1.477

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.812 Standard Error of Mean      0.409

5% Lilliefors Critical Value      0.335 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.803 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.281 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.792 Shapiro Wilk GOF Test

Skewness Detects      1.719 Kurtosis Detects      2.828

Mean of Logged Detects    -0.273 SD of Logged Detects      1.557

Mean Detects      1.774 SD Detects      2.236

Median Detects      1.1 CV Detects      1.26

Maximum Detect      6.3 Maximum Non-Detect     22

Variance Detects      5 Percent Non-Detects     61.11%

Number of Distinct Detects      7 Number of Distinct Non-Detects      8

Minimum Detect      0.1 Minimum Non-Detect      0.19

Number of Missing Observations     24

Number of Detects      7 Number of Non-Detects     11

Total Number of Observations     18 Number of Distinct Observations     14
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Number of Distinct Detects      3 Number of Distinct Non-Detects     13

Minimum Detect     0.093 Minimum Non-Detect      0.18

Number of Missing Observations     25

Number of Detects      3 Number of Non-Detects     14

SVOCs_Caprolactam

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.524 95% KM (Percentile Bootstrap) UCL      1.477

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      2.84 SD in Log Scale      1.574

   95% t UCL (Assumes normality)      2.603    95% H-Stat UCL      5.106

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.438 Mean in Log Scale    -0.966

KM SD (logged)      1.321    95% Critical H Value (KM-Log)      3.136

KM Standard Error of Mean (logged)      0.358

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.349    95% H-UCL (KM -Log)      1.697

   95% BCA Bootstrap UCL      1.713    95% Bootstrap t UCL      2.941

   95% H-UCL (Log ROS)      1.769

SD in Original Scale      1.561 SD in Log Scale      1.343

   95% t UCL (assumes normality of ROS data)      1.417    95% Percentile Bootstrap UCL      1.408

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.777 Mean in Log Scale    -1.363

Lilliefors Test Statistic      0.165 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.948 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.816    95% Gamma Adjusted UCL (use when n<50)      2.004

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (9.54, )      3.657 Adjusted Chi Square Value (9.54, )      3.315

nu hat (MLE)      9.85 nu star (bias corrected)      9.542

MLE Mean (bias corrected)      0.696 MLE Sd (bias corrected)      1.352

k hat (MLE)      0.274 k star (bias corrected MLE)      0.265

Theta hat (MLE)      2.544 Theta star (bias corrected MLE)      2.626
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   95% BCA Bootstrap UCL      0.472    95% Bootstrap t UCL      2.439

SD in Original Scale      0.36 SD in Log Scale      0.663

   95% t UCL (assumes normality of ROS data)      0.36    95% Percentile Bootstrap UCL      0.381

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.208 Mean in Log Scale    -1.981

Lilliefors Test Statistic      0.356 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.817 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       0.546    95% Gamma Adjusted KM-UCL (use when n<50)      0.604

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (10.51, )      4.263 Adjusted Chi Square Value (10.51, )      3.854

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.309 nu hat (KM)     10.51

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      0.841 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      4.311 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.718 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      1.068 99% KM Chebyshev UCL      1.571

   95% KM (z) UCL      0.444    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.628 95% KM Chebyshev UCL      0.813

SD      0.398    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.458 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.221 Standard Error of Mean      0.136

Lilliefors Test Statistic      0.379 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.763 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data Not Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects      1.73 Kurtosis Detects    N/A    

Mean of Logged Detects    -1.342 SD of Logged Detects      1.574

Mean Detects      0.604 SD Detects      0.862

Median Detects      0.12 CV Detects      1.427

Maximum Detect      1.6 Maximum Non-Detect     22

Variance Detects      0.744 Percent Non-Detects     82.35%
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   95% KM (z) UCL      0.177    95% KM Bootstrap t UCL    N/A    

SD     0.0396    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.18 95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.124 Standard Error of Mean     0.0323

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -2.029 SD of Logged Detects      0.444

Median Detects      0.138 CV Detects      0.43

Skewness Detects    N/A    Kurtosis Detects    N/A    

Variance Detects    0.00353 Percent Non-Detects     88.24%

Mean Detects      0.138 SD Detects     0.0594

Minimum Detect     0.096 Minimum Non-Detect      0.18

Maximum Detect      0.18 Maximum Non-Detect     22

Number of Detects      2 Number of Non-Detects     15

Number of Distinct Detects      2 Number of Distinct Non-Detects     13

Total Number of Observations     17 Number of Distinct Observations     14

Number of Missing Observations     25

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Carbazole

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.458 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      2.741 SD in Log Scale      1.494

   95% t UCL (Assumes normality)      2.394    95% H-Stat UCL      3.595

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.233 Mean in Log Scale    -1.135

KM SD (logged)      0.734    95% Critical H Value (KM-Log)      2.294

KM Standard Error of Mean (logged)      0.266

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.039    95% H-UCL (KM -Log)      0.26

   95% H-UCL (Log ROS)      0.248
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Number of Missing Observations     24

General Statistics

Total Number of Observations     18 Number of Distinct Observations     18

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Chrysene

Warning: One or more Recommended UCL(s) not available!

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% KM (t) UCL      0.18 95% KM (% Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      2.742 SD in Log Scale      1.432

   95% t UCL (Assumes normality)      2.341    95% H-Stat UCL      2.904

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.18 Mean in Log Scale    -1.165

   95% BCA Bootstrap UCL      0.128    95% Bootstrap t UCL      0.131

   95% H-UCL (Log ROS)      0.127

SD in Original Scale     0.0208 SD in Log Scale      0.161

   95% t UCL (assumes normality of ROS data)      0.127    95% Percentile Bootstrap UCL      0.127

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.118 Mean in Log Scale    -2.147

   95% Gamma Approximate KM-UCL (use when n>=50)       0.142    95% Gamma Adjusted KM-UCL (use when n<50)      0.144

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (333.41, )   292.1 Adjusted Chi Square Value (333.41, )   288.1

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      9.806 nu hat (KM)   333.4

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0132 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     41.81 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     10.45 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      0.326 99% KM Chebyshev UCL      0.446

90% KM Chebyshev UCL      0.221 95% KM Chebyshev UCL      0.265
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k hat (MLE)      0.482 k star (bias corrected MLE)      0.438

Theta hat (MLE)      1.42 Theta star (bias corrected MLE)      1.56

Maximum      3.1 Median      0.405

SD      0.915 CV      1.338

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0032 Mean      0.684

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (21.64, )     12.07 Adjusted Chi Square Value (21.64, )     11.39

95% Gamma Approximate KM-UCL (use when n>=50)       1.233 95% Gamma Adjusted KM-UCL (use when n<50)      1.307

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.601 nu hat (KM)     21.64

MLE Mean (bias corrected)      0.768 MLE Sd (bias corrected)      1.076

Theta hat (MLE)      1.334 Theta star (bias corrected MLE)      1.508

nu hat (MLE)     18.42 nu star (bias corrected)     16.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.576 k star (bias corrected MLE)      0.509

K-S Test Statistic      0.161 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.226 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.258 Anderson-Darling GOF Test

5% A-D Critical Value      0.79 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.036 99% KM Chebyshev UCL      2.836

   95% KM (z) UCL      1.043    95% KM Bootstrap t UCL      1.421

90% KM Chebyshev UCL      1.335 95% KM Chebyshev UCL      1.629

SD      0.887    95% KM (BCA) UCL      1.037

   95% KM (t) UCL      1.063    95% KM (Percentile Bootstrap) UCL      1.067

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.688 Standard Error of Mean      0.216

5% Lilliefors Critical Value      0.222 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.254 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.764 Shapiro Wilk GOF Test

Skewness Detects      1.719 Kurtosis Detects      2.28

Mean of Logged Detects    -1.344 SD of Logged Detects      2.02

Mean Detects      0.768 SD Detects      0.939

Median Detects      0.425 CV Detects      1.222

Maximum Detect      3.1 Maximum Non-Detect      0.3

Variance Detects      0.881 Percent Non-Detects     11.11%

Number of Distinct Detects     16 Number of Distinct Non-Detects      2

Minimum Detect    0.0032 Minimum Non-Detect      0.2

Number of Detects     16 Number of Non-Detects      2
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Maximum Detect      1.75 Maximum Non-Detect      0.52

Number of Distinct Detects     11 Number of Distinct Non-Detects      6

Minimum Detect     0.015 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     12 Number of Non-Detects      6

SVOCs_Dibenz(a,h)anthracene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      1.307

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.629 95% GROS Adjusted Gamma UCL      1.484

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.906 SD in Log Scale      1.914

   95% t UCL (Assumes normality)      1.068    95% H-Stat UCL     10.33

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.697 Mean in Log Scale    -1.428

KM SD (logged)      2.057    95% Critical H Value (KM-Log)      4.417

KM Standard Error of Mean (logged)      0.518

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.622    95% H-UCL (KM -Log)     14.84

   95% BCA Bootstrap UCL      1.143    95% Bootstrap t UCL      1.381

   95% H-UCL (Log ROS)     13.34

SD in Original Scale      0.914 SD in Log Scale      2.021

   95% t UCL (assumes normality of ROS data)      1.061    95% Percentile Bootstrap UCL      1.073

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.686 Mean in Log Scale    -1.583

Lilliefors Test Statistic      0.245 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.892 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      1.382 95% Gamma Adjusted UCL (use when n<50)      1.484

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (15.78, )      7.81 Adjusted Chi Square Value (15.78, )      7.276

nu hat (MLE)     17.34 nu star (bias corrected)     15.78

MLE Mean (bias corrected)      0.684 MLE Sd (bias corrected)      1.033
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Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (16.27, )      8.156 Adjusted Chi Square Value (16.27, )      7.609

nu hat (MLE)     17.93 nu star (bias corrected)     16.27

MLE Mean (bias corrected)      0.202 MLE Sd (bias corrected)      0.3

k hat (MLE)      0.498 k star (bias corrected MLE)      0.452

Theta hat (MLE)      0.406 Theta star (bias corrected MLE)      0.447

Maximum      1.75 Median     0.0465

SD      0.414 CV      2.048

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.202

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (10.87, )      4.493 Adjusted Chi Square Value (10.87, )      4.105

95% Gamma Approximate KM-UCL (use when n>=50)       0.528 95% Gamma Adjusted KM-UCL (use when n<50)      0.578

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.302 nu hat (KM)     10.87

MLE Mean (bias corrected)      0.298 MLE Sd (bias corrected)      0.386

Theta hat (MLE)      0.415 Theta star (bias corrected MLE)      0.501

nu hat (MLE)     17.21 nu star (bias corrected)     14.24

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.717 k star (bias corrected MLE)      0.593

K-S Test Statistic      0.243 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.255 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.535 Anderson-Darling GOF Test

5% A-D Critical Value      0.768 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.832 99% KM Chebyshev UCL      1.197

   95% KM (z) UCL      0.38    95% KM Bootstrap t UCL      0.779

90% KM Chebyshev UCL      0.513 95% KM Chebyshev UCL      0.647

SD      0.397 95% KM (BCA) UCL      0.392

   95% KM (t) UCL      0.389    95% KM (Percentile Bootstrap) UCL      0.397

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.218 Standard Error of Mean     0.0983

5% Lilliefors Critical Value      0.256 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.346 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.586 Shapiro Wilk GOF Test

Skewness Detects      2.878 Kurtosis Detects      8.772

Mean of Logged Detects    -2.053 SD of Logged Detects      1.354

Mean Detects      0.298 SD Detects      0.485

Median Detects      0.155 CV Detects      1.629

Variance Detects      0.235 Percent Non-Detects     33.33%
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Skewness Detects      2.022 Kurtosis Detects      4.313

Mean Detects      1.274 SD Detects      1.582

Median Detects      0.79 CV Detects      1.242

Maximum Detect      5.9 Maximum Non-Detect      0.3

Variance Detects      2.504 Percent Non-Detects     11.11%

Number of Distinct Detects     15 Number of Distinct Non-Detects      2

Minimum Detect    0.0032 Minimum Non-Detect      0.2

Number of Missing Observations     24

Number of Detects     16 Number of Non-Detects      2

SVOCs_Fluoranthene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.578

Suggested UCL to Use

95% KM (BCA) UCL      0.392 95% GROS Adjusted Gamma UCL      0.432

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.405 SD in Log Scale      1.745

   95% t UCL (Assumes normality)      0.398    95% H-Stat UCL      1.93

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.232 Mean in Log Scale    -2.496

KM SD (logged)      1.667    95% Critical H Value (KM-Log)      3.721

KM Standard Error of Mean (logged)      0.452

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.676    95% H-UCL (KM -Log)      1.245

   95% BCA Bootstrap UCL      0.465    95% Bootstrap t UCL      0.885

   95% H-UCL (Log ROS)      0.698

SD in Original Scale      0.41 SD in Log Scale      1.444

   95% t UCL (assumes normality of ROS data)      0.379    95% Percentile Bootstrap UCL      0.381

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.211 Mean in Log Scale    -2.573

Lilliefors Test Statistic      0.152 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.969 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.403 95% Gamma Adjusted UCL (use when n<50)      0.432
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.879 Shapiro Wilk GOF Test

95% Gamma Approximate UCL (use when n>=50)      2.342 95% Gamma Adjusted UCL (use when n<50)      2.519

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (15.01, )      7.268 Adjusted Chi Square Value (15.01, )      6.755

nu hat (MLE)     16.41 nu star (bias corrected)     15.01

MLE Mean (bias corrected)      1.134 MLE Sd (bias corrected)      1.756

k hat (MLE)      0.456 k star (bias corrected MLE)      0.417

Theta hat (MLE)      2.487 Theta star (bias corrected MLE)      2.72

Maximum      5.9 Median      0.74

SD      1.542 CV      1.36

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0032 Mean      1.134

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (20.91, )     11.52 Adjusted Chi Square Value (20.91, )     10.86

95% Gamma Approximate KM-UCL (use when n>=50)       2.067 95% Gamma Adjusted KM-UCL (use when n<50)      2.193

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.581 nu hat (KM)     20.91

MLE Mean (bias corrected)      1.274 MLE Sd (bias corrected)      1.809

Theta hat (MLE)      2.278 Theta star (bias corrected MLE)      2.568

nu hat (MLE)     17.9 nu star (bias corrected)     15.88

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.56 k star (bias corrected MLE)      0.496

K-S Test Statistic      0.178 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.226 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.285 Anderson-Darling GOF Test

5% A-D Critical Value      0.791 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      3.411 99% KM Chebyshev UCL      4.76

   95% KM (z) UCL      1.737    95% KM Bootstrap t UCL      2.272

90% KM Chebyshev UCL      2.231 95% KM Chebyshev UCL      2.725

SD      1.495    95% KM (BCA) UCL      1.813

   95% KM (t) UCL      1.772    95% KM (Percentile Bootstrap) UCL      1.743

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.139 Standard Error of Mean      0.364

5% Lilliefors Critical Value      0.222 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.244 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.761 Shapiro Wilk GOF Test

Mean of Logged Detects    -0.873 SD of Logged Detects      2.122
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5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.29 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.792 Shapiro Wilk GOF Test

Skewness Detects      1.383 Kurtosis Detects      0.857

Mean of Logged Detects    -1.007 SD of Logged Detects      1.306

Mean Detects      0.696 SD Detects      0.756

Median Detects      0.37 CV Detects      1.087

Maximum Detect      2.3 Maximum Non-Detect      0.3

Variance Detects      0.571 Percent Non-Detects     22.22%

Number of Distinct Detects     14 Number of Distinct Non-Detects      4

Minimum Detect     0.031 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     14 Number of Non-Detects      4

SVOCs_Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     18

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      2.193

Suggested UCL to Use

95% KM (Chebyshev) UCL      2.725 95% GROS Adjusted Gamma UCL      2.519

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      1.532 SD in Log Scale      2.034

   95% t UCL (Assumes normality)      1.775    95% H-Stat UCL     24.92

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.147 Mean in Log Scale    -1.01

   95% BCA Bootstrap UCL      1.947    95% Bootstrap t UCL      2.166

   95% H-UCL (Log ROS)     33.85

SD in Original Scale      1.539 SD in Log Scale      2.14

   95% t UCL (assumes normality of ROS data)      1.768    95% Percentile Bootstrap UCL      1.77

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.137 Mean in Log Scale    -1.141

Lilliefors Test Statistic      0.258 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Lognormal at 5% Significance Level
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SD in Original Scale      0.718 SD in Log Scale      1.575

   95% t UCL (assumes normality of ROS data)      0.844    95% Percentile Bootstrap UCL      0.838

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.55 Mean in Log Scale    -1.547

Lilliefors Test Statistic      0.121 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.955 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      1.061 95% Gamma Adjusted UCL (use when n<50)      1.135

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (17.14, )      8.769 Adjusted Chi Square Value (17.14, )      8.199

nu hat (MLE)     18.96 nu star (bias corrected)     17.14

MLE Mean (bias corrected)      0.543 MLE Sd (bias corrected)      0.787

k hat (MLE)      0.527 k star (bias corrected MLE)      0.476

Theta hat (MLE)      1.031 Theta star (bias corrected MLE)      1.141

Maximum      2.3 Median      0.265

SD      0.723 CV      1.331

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.543

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (22.27, )     12.54 Adjusted Chi Square Value (22.27, )     11.84

95% Gamma Approximate KM-UCL (use when n>=50)       0.976 95% Gamma Adjusted KM-UCL (use when n<50)      1.034

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.619 nu hat (KM)     22.27

MLE Mean (bias corrected)      0.696 MLE Sd (bias corrected)      0.798

Theta hat (MLE)      0.767 Theta star (bias corrected MLE)      0.915

nu hat (MLE)     25.4 nu star (bias corrected)     21.29

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.907 k star (bias corrected MLE)      0.76

K-S Test Statistic      0.182 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.236 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.294 Anderson-Darling GOF Test

5% A-D Critical Value      0.764 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.618 99% KM Chebyshev UCL      2.252

   95% KM (z) UCL      0.831    95% KM Bootstrap t UCL      0.986

90% KM Chebyshev UCL      1.063 95% KM Chebyshev UCL      1.295

SD      0.699    95% KM (BCA) UCL      0.856

   95% KM (t) UCL      0.847    95% KM (Percentile Bootstrap) UCL      0.84

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.55 Standard Error of Mean      0.171
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SD      0.486    95% KM (BCA) UCL      0.653

95% KM (t) UCL      0.638 95% KM (Percentile Bootstrap) UCL      0.636

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.431 Standard Error of Mean      0.119

5% Lilliefors Critical Value      0.237 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.188 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.827 Shapiro Wilk GOF Test

Skewness Detects      1.856 Kurtosis Detects      4.541

Mean of Logged Detects    -1.111 SD of Logged Detects      1.217

Mean Detects      0.545 SD Detects      0.513

Median Detects      0.423 CV Detects      0.941

Maximum Detect      2 Maximum Non-Detect      0.3

Variance Detects      0.263 Percent Non-Detects     22.22%

Number of Distinct Detects     14 Number of Distinct Non-Detects      4

Minimum Detect     0.027 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     14 Number of Non-Detects      4

SVOCs_Phenanthrene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     18

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      1.034

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.295 95% GROS Adjusted Gamma UCL      1.135

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.715 SD in Log Scale      2.027

   95% t UCL (Assumes normality)      0.848    95% H-Stat UCL     12.11

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.555 Mean in Log Scale    -1.706

KM SD (logged)      1.972    95% Critical H Value (KM-Log)      4.263

KM Standard Error of Mean (logged)      0.501

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.793    95% H-UCL (KM -Log)      8.931

   95% BCA Bootstrap UCL      0.901    95% Bootstrap t UCL      1.058

   95% H-UCL (Log ROS)      2.868
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL      0.697    95% Bootstrap t UCL      0.773

   95% H-UCL (Log ROS)      1.898

SD in Original Scale      0.498 SD in Log Scale      1.458

   95% t UCL (assumes normality of ROS data)      0.637    95% Percentile Bootstrap UCL      0.633

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.433 Mean in Log Scale    -1.611

Lilliefors Test Statistic      0.221 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.796    95% Gamma Adjusted UCL (use when n<50)      0.848

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (19.27, )     10.31 Adjusted Chi Square Value (19.27, )      9.687

nu hat (MLE)     21.52 nu star (bias corrected)     19.27

MLE Mean (bias corrected)      0.426 MLE Sd (bias corrected)      0.582

k hat (MLE)      0.598 k star (bias corrected MLE)      0.535

Theta hat (MLE)      0.713 Theta star (bias corrected MLE)      0.796

Maximum      2 Median      0.3

SD      0.503 CV      1.181

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.426

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (28.35, )     17.2 Adjusted Chi Square Value (28.35, )     16.37

   95% Gamma Approximate KM-UCL (use when n>=50)       0.711    95% Gamma Adjusted KM-UCL (use when n<50)      0.747

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.787 nu hat (KM)     28.35

MLE Mean (bias corrected)      0.545 MLE Sd (bias corrected)      0.563

Theta hat (MLE)      0.482 Theta star (bias corrected MLE)      0.583

nu hat (MLE)     31.64 nu star (bias corrected)     26.19

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.13 k star (bias corrected MLE)      0.936

K-S Test Statistic      0.153 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.235 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.287 Anderson-Darling GOF Test

5% A-D Critical Value      0.758 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.175 99% KM Chebyshev UCL      1.616

   95% KM (z) UCL      0.627    95% KM Bootstrap t UCL      0.731

90% KM Chebyshev UCL      0.788 95% KM Chebyshev UCL      0.95

Page 77 of 87



Gamma GOF Tests on Detected Observations Only

97.5% KM Chebyshev UCL      2.552 99% KM Chebyshev UCL      3.555

   95% KM (z) UCL      1.306    95% KM Bootstrap t UCL      1.76

90% KM Chebyshev UCL      1.673 95% KM Chebyshev UCL      2.041

SD      1.11    95% KM (BCA) UCL      1.366

   95% KM (t) UCL      1.332    95% KM (Percentile Bootstrap) UCL      1.329

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.861 Standard Error of Mean      0.271

5% Lilliefors Critical Value      0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.259 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.765 Shapiro Wilk GOF Test

Skewness Detects      2.095 Kurtosis Detects      4.889

Mean of Logged Detects    -0.787 SD of Logged Detects      1.674

Mean Detects      1.025 SD Detects      1.187

Median Detects      0.65 CV Detects      1.157

Maximum Detect      4.5 Maximum Non-Detect      0.3

Variance Detects      1.409 Percent Non-Detects     16.67%

Number of Distinct Detects     14 Number of Distinct Non-Detects      3

Minimum Detect    0.0081 Minimum Non-Detect    0.0039

Number of Missing Observations     24

Number of Detects     15 Number of Non-Detects      3

SVOCs_Pyrene

General Statistics

Total Number of Observations     18 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.638 95% KM (Percentile Bootstrap) UCL      0.636

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.494 SD in Log Scale      1.954

   95% t UCL (Assumes normality)      0.641    95% H-Stat UCL      8.407

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.438 Mean in Log Scale    -1.786

KM SD (logged)      1.91    95% Critical H Value (KM-Log)      4.151

KM Standard Error of Mean (logged)      0.486

KM Mean (logged)    -1.894    95% H-UCL (KM -Log)      6.378
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DL/2 Statistics

KM SD (logged)      2.048    95% Critical H Value (KM-Log)      4.401

KM Standard Error of Mean (logged)      0.517

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.365    95% H-UCL (KM -Log)     18.5

   95% BCA Bootstrap UCL      1.457    95% Bootstrap t UCL      1.829

   95% H-UCL (Log ROS)     11.44

SD in Original Scale      1.142 SD in Log Scale      1.895

   95% t UCL (assumes normality of ROS data)      1.329    95% Percentile Bootstrap UCL      1.322

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.861 Mean in Log Scale    -1.254

Lilliefors Test Statistic      0.246 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.903 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      1.705 95% Gamma Adjusted UCL (use when n<50)      1.827

Adjusted Level of Significance ( )     0.0357

Approximate Chi Square Value (16.36, )      8.215 Adjusted Chi Square Value (16.36, )      7.665

nu hat (MLE)     18.03 nu star (bias corrected)     16.36

MLE Mean (bias corrected)      0.856 MLE Sd (bias corrected)      1.27

k hat (MLE)      0.501 k star (bias corrected MLE)      0.454

Theta hat (MLE)      1.71 Theta star (bias corrected MLE)      1.884

Maximum      4.5 Median      0.6

SD      1.145 CV      1.338

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0081 Mean      0.856

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (21.66, )     12.09 Adjusted Chi Square Value (21.66, )     11.4

95% Gamma Approximate KM-UCL (use when n>=50)       1.543 95% Gamma Adjusted KM-UCL (use when n<50)      1.636

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.602 nu hat (KM)     21.66

MLE Mean (bias corrected)      1.025 MLE Sd (bias corrected)      1.286

Theta hat (MLE)      1.388 Theta star (bias corrected MLE)      1.614

nu hat (MLE)     22.16 nu star (bias corrected)     19.06

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.739 k star (bias corrected MLE)      0.635

K-S Test Statistic      0.165 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.23 Detected data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic      0.291 Anderson-Darling GOF Test

5% A-D Critical Value      0.776 Detected data appear Gamma Distributed at 5% Significance Level
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K-S Test Statistic      0.255 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.368 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.267 Anderson-Darling GOF Test

5% A-D Critical Value      0.702 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.329 99% KM Chebyshev UCL      0.485

   95% KM (z) UCL      0.136    95% KM Bootstrap t UCL      0.448

90% KM Chebyshev UCL      0.193 95% KM Chebyshev UCL      0.25

SD      0.136    95% KM (BCA) UCL      0.139

95% KM (t) UCL      0.141 95% KM (Percentile Bootstrap) UCL      0.141

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0666 Standard Error of Mean     0.0421

5% Lilliefors Critical Value      0.396 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.312 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.819 Shapiro Wilk GOF Test

Skewness Detects      1.404 Kurtosis Detects      1.21

Mean of Logged Detects    -2.718 SD of Logged Detects      1.68

Mean Detects      0.162 SD Detects      0.204

Median Detects     0.048 CV Detects      1.258

Maximum Detect      0.49 Maximum Non-Detect      0.99

Variance Detects     0.0414 Percent Non-Detects     64.29%

Number of Distinct Detects      5 Number of Distinct Non-Detects      9

Minimum Detect    0.0068 Minimum Non-Detect    0.0076

Number of Missing Observations     25

Number of Detects      5 Number of Non-Detects      9

VOCs_2-Butanone

General Statistics

Total Number of Observations     14 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      1.636

Suggested UCL to Use

95% KM (Chebyshev) UCL      2.041 95% GROS Adjusted Gamma UCL      1.827

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      1.136 SD in Log Scale      2.012

   95% t UCL (Assumes normality)      1.334    95% H-Stat UCL     18.28

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.869 Mean in Log Scale    -1.236
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SD in Original Scale      0.177 SD in Log Scale      1.751

   95% t UCL (Assumes normality)      0.182    95% H-Stat UCL      0.748

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.098 Mean in Log Scale    -3.854

KM SD (logged)      1.445    95% Critical H Value (KM-Log)      3.586

KM Standard Error of Mean (logged)      0.45

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.103    95% H-UCL (KM -Log)      0.198

   95% BCA Bootstrap UCL      0.15    95% Bootstrap t UCL      0.59

   95% H-UCL (Log ROS)      0.228

SD in Original Scale      0.137 SD in Log Scale      1.542

   95% t UCL (assumes normality of ROS data)      0.126    95% Percentile Bootstrap UCL      0.128

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0617 Mean in Log Scale    -4.279

Lilliefors Test Statistic      0.175 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.967 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.142    95% Gamma Adjusted UCL (use when n<50)      0.158

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (13.01, )      5.901 Adjusted Chi Square Value (13.01, )      5.278

nu hat (MLE)     14.86 nu star (bias corrected)     13.01

MLE Mean (bias corrected)     0.0642 MLE Sd (bias corrected)     0.0942

k hat (MLE)      0.531 k star (bias corrected MLE)      0.465

Theta hat (MLE)      0.121 Theta star (bias corrected MLE)      0.138

Maximum      0.49 Median     0.01

SD      0.136 CV      2.115

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0068 Mean     0.0642

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (6.75, )      2.037 Adjusted Chi Square Value (6.75, )      1.711

   95% Gamma Approximate KM-UCL (use when n>=50)       0.221    95% Gamma Adjusted KM-UCL (use when n<50)      0.263

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.241 nu hat (KM)      6.754

MLE Mean (bias corrected)      0.162 MLE Sd (bias corrected)      0.254

Theta hat (MLE)      0.239 Theta star (bias corrected MLE)      0.4

nu hat (MLE)      6.771 nu star (bias corrected)      4.042

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.677 k star (bias corrected MLE)      0.404
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Theta hat (MLE)      0.184 Theta star (bias corrected MLE)      0.226

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.191 k star (bias corrected MLE)      0.968

K-S Test Statistic      0.184 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.242 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.626 Anderson-Darling GOF Test

5% A-D Critical Value      0.755 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.642 99% KM Chebyshev UCL      0.904

   95% KM (z) UCL      0.316    95% KM Bootstrap t UCL      0.535

90% KM Chebyshev UCL      0.412 95% KM Chebyshev UCL      0.508

SD      0.262    95% KM (BCA) UCL      0.333

   95% KM (t) UCL      0.324    95% KM (Percentile Bootstrap) UCL      0.316

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.2 Standard Error of Mean     0.0708

5% Lilliefors Critical Value      0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.296 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.619 Shapiro Wilk GOF Test

Skewness Detects      2.848 Kurtosis Detects      8.787

Mean of Logged Detects    -1.995 SD of Logged Detects      0.939

Mean Detects      0.219 SD Detects      0.285

Median Detects      0.125 CV Detects      1.302

Maximum Detect      1.1 Maximum Non-Detect      0.99

Variance Detects     0.0812 Percent Non-Detects     13.33%

Number of Distinct Detects     13 Number of Distinct Non-Detects      2

Minimum Detect     0.0365 Minimum Non-Detect     0.014

Number of Missing Observations     24

Number of Detects     13 Number of Non-Detects      2

VOCs_Acetone

General Statistics

Total Number of Observations     15 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.141 95% KM (Percentile Bootstrap) UCL      0.141

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.28 SD in Log Scale      1.221

   95% t UCL (Assumes normality)      0.35    95% H-Stat UCL      0.707

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.223 Mean in Log Scale    -2.106

KM SD (logged)      1.038    95% Critical H Value (KM-Log)      2.805

KM Standard Error of Mean (logged)      0.286

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.169    95% H-UCL (KM -Log)      0.427

   95% BCA Bootstrap UCL      0.371    95% Bootstrap t UCL      0.565

   95% H-UCL (Log ROS)      0.431

SD in Original Scale      0.27 SD in Log Scale      1.038

   95% t UCL (assumes normality of ROS data)      0.321    95% Percentile Bootstrap UCL      0.33

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.198 Mean in Log Scale    -2.159

Lilliefors Test Statistic      0.11 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.958 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.334 95% Gamma Adjusted UCL (use when n<50)      0.357

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (25.84, )     15.25 Adjusted Chi Square Value (25.84, )     14.26

nu hat (MLE)     30.63 nu star (bias corrected)     25.84

MLE Mean (bias corrected)      0.197 MLE Sd (bias corrected)      0.212

k hat (MLE)      1.021 k star (bias corrected MLE)      0.861

Theta hat (MLE)      0.193 Theta star (bias corrected MLE)      0.229

Maximum      1.1 Median      0.11

SD      0.271 CV      1.373

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.197

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (17.41, )      8.968 Adjusted Chi Square Value (17.41, )      8.23

95% Gamma Approximate KM-UCL (use when n>=50)       0.388 95% Gamma Adjusted KM-UCL (use when n<50)      0.422

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.58 nu hat (KM)     17.41

MLE Mean (bias corrected)      0.219 MLE Sd (bias corrected)      0.222

nu hat (MLE)     30.97 nu star (bias corrected)     25.16
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Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)    0.00313 MLE Sd (bias corrected)    0.00376

Theta hat (MLE)    0.00223 Theta star (bias corrected MLE)    0.00451

nu hat (MLE)     14.01 nu star (bias corrected)      6.937

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.401 k star (bias corrected MLE)      0.694

K-S Test Statistic      0.216 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.362 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.31 Anderson-Darling GOF Test

5% A-D Critical Value      0.687 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    0.00737 99% KM Chebyshev UCL     0.0104

   95% KM (z) UCL    0.00361    95% KM Bootstrap t UCL    0.00438

90% KM Chebyshev UCL    0.00472 95% KM Chebyshev UCL    0.00583

SD    0.00211    95% KM (BCA) UCL    0.0042

95% KM (t) UCL    0.00371 95% KM (Percentile Bootstrap) UCL    0.0039

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00227 Standard Error of Mean 8.1777E-4

5% Lilliefors Critical Value      0.396 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.256 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.882 Shapiro Wilk GOF Test

Skewness Detects      0.772 Kurtosis Detects    -1.515

Mean of Logged Detects    -6.164 SD of Logged Detects      1.045

Mean Detects    0.00313 SD Detects    0.00281

Median Detects    0.002 CV Detects      0.899

Maximum Detect    0.0071 Maximum Non-Detect      0.99

Variance Detects 7.9172E-6 Percent Non-Detects     64.29%

Number of Distinct Detects      5 Number of Distinct Non-Detects      9

Minimum Detect 6.3000E-4 Minimum Non-Detect    0.0038

Number of Missing Observations     25

Number of Detects      5 Number of Non-Detects      9

VOCs_Carbon disulfide

General Statistics

Total Number of Observations     14 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.422

Suggested UCL to Use

95% KM (Chebyshev) UCL      0.508 95% GROS Adjusted Gamma UCL      0.357
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL    0.00371 95% KM (Percentile Bootstrap) UCL    0.0039

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.131 SD in Log Scale      1.573

   95% t UCL (Assumes normality)      0.101    95% H-Stat UCL     0.0764

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0389 Mean in Log Scale    -5.479

KM SD (logged)      0.838    95% Critical H Value (KM-Log)      2.536

KM Standard Error of Mean (logged)      0.364

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -6.467    95% H-UCL (KM -Log)    0.00398

   95% BCA Bootstrap UCL    0.00307    95% Bootstrap t UCL    0.0059

   95% H-UCL (Log ROS)    0.00283

SD in Original Scale    0.00181 SD in Log Scale      0.635

   95% t UCL (assumes normality of ROS data)    0.00282    95% Percentile Bootstrap UCL    0.00275

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00197 Mean in Log Scale    -6.469

Lilliefors Test Statistic      0.196 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.932 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0111    95% Gamma Adjusted UCL (use when n<50)     0.0117

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (44.59, )     30.28 Adjusted Chi Square Value (44.59, )     28.72

nu hat (MLE)     55.06 nu star (bias corrected)     44.59

MLE Mean (bias corrected)    0.00755 MLE Sd (bias corrected)    0.00598

k hat (MLE)      1.966 k star (bias corrected MLE)      1.593

Theta hat (MLE)    0.00384 Theta star (bias corrected MLE)    0.00474

Maximum     0.01 Median     0.01

SD    0.00376 CV      0.498

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 6.3000E-4 Mean    0.00755

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (32.16, )     20.2 Adjusted Chi Square Value (32.16, )     18.94

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00361    95% Gamma Adjusted KM-UCL (use when n<50)    0.00385

k hat (KM)      1.148 nu hat (KM)     32.16
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nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/10/2016 4:23:41 PM

From File   ProUCL Input - Eco SD Aluminum in Sed Prop+SW.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Inorganics_Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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      0.926

      0.934

      0.131

      0.15

      7.237       8.92

      9.747       0.621

 11284  12050

 13426  15335

 19085

  9986  10021

  9943  10123

 10047   9987

 10016

 11000  12017

 13428  16201

 10021

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL
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APPENDIX B2 SEDIMENT – 

BLISS BROOK 



Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      1.925 MLE Sd (bias corrected)      2.027

Theta hat (MLE)      1.47 Theta star (bias corrected MLE)      2.134

nu hat (MLE)     20.96 nu star (bias corrected)     14.43

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.31 k star (bias corrected MLE)      0.902

K-S Test Statistic      0.238 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.3 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.458 Anderson-Darling GOF Test

5% A-D Critical Value      0.731 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      3.246 99% KM Chebyshev UCL      4.568

   95% KM (z) UCL      1.605    95% KM Bootstrap t UCL      1.865

90% KM Chebyshev UCL      2.089 95% KM Chebyshev UCL      2.573

SD      1.358    95% KM (BCA) UCL      1.576

95% KM (t) UCL      1.641 95% KM (Percentile Bootstrap) UCL      1.585

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.018 Standard Error of Mean      0.357

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.203 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.885 Shapiro Wilk GOF Test

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Number of Bootstrap Operations   2000

Inorganics_Antimony

From File   ProUCl Input - Eco SD Bliss_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 12:10:13 PM

Skewness Detects      0.536 Kurtosis Detects    -1.216

Mean of Logged Detects      0.227 SD of Logged Detects      1.083

Mean Detects      1.925 SD Detects      1.601

Median Detects      1.75 CV Detects      0.832

Maximum Detect      4.4 Maximum Non-Detect      3.3

Variance Detects      2.565 Percent Non-Detects     52.94%

Number of Distinct Detects      8 Number of Distinct Non-Detects      9

Minimum Detect      0.33 Minimum Non-Detect      0.12

Number of Missing Observations      7

Number of Detects      8 Number of Non-Detects      9
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL      1.641 95% KM (Percentile Bootstrap) UCL      1.585

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      1.378 SD in Log Scale      1.461

   95% t UCL (Assumes normality)      1.693    95% H-Stat UCL      4.689

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.109 Mean in Log Scale    -0.771

KM SD (logged)      1.331    95% Critical H Value (KM-Log)      3.196

KM Standard Error of Mean (logged)      0.362

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.885    95% H-UCL (KM -Log)      2.901

   95% BCA Bootstrap UCL      1.671    95% Bootstrap t UCL      1.9

   95% H-UCL (Log ROS)      3.152

SD in Original Scale      1.401 SD in Log Scale      1.389

   95% t UCL (assumes normality of ROS data)      1.576    95% Percentile Bootstrap UCL      1.555

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.982 Mean in Log Scale    -0.96

Lilliefors Test Statistic      0.224 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.862 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      2.321    95% Gamma Adjusted UCL (use when n<50)      2.578

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (9.93, )      3.897 Adjusted Chi Square Value (9.93, )      3.509

nu hat (MLE)     10.44 nu star (bias corrected)      9.928

MLE Mean (bias corrected)      0.911 MLE Sd (bias corrected)      1.686

k hat (MLE)      0.307 k star (bias corrected MLE)      0.292

Theta hat (MLE)      2.969 Theta star (bias corrected MLE)      3.121

Maximum      4.4 Median     0.01

SD      1.447 CV      1.588

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.911

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (19.13, )     10.21 Adjusted Chi Square Value (19.13, )      9.535

   95% Gamma Approximate KM-UCL (use when n>=50)       1.908    95% Gamma Adjusted KM-UCL (use when n<50)      2.043

k hat (KM)      0.563 nu hat (KM)     19.13
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Lognormal Statistics

5% Lilliefors Critical Value      0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.142 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.952 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      75.4    95% Adjusted Gamma UCL (use when n<50)     77.91

Adjusted Level of Significance     0.0346 Adjusted Chi Square Value     48.32

MLE Mean (bias corrected)     55.45 MLE Sd (bias corrected)     39.24

Approximate Chi Square Value (0.05)     49.93

Theta hat (MLE)     23.32 Theta star (bias corrected MLE)     27.77

nu hat (MLE)     80.83 nu star (bias corrected)     67.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.377 k star (bias corrected MLE)      1.997

K-S Test Statistic      0.171 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.211 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.348 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.748 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     72.11

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     71.67    95% Adjusted-CLT UCL (Chen-1995)     73.58

5% Lilliefors Critical Value      0.215 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.195 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.886 Shapiro Wilk GOF Test

SD     38.31 Std. Error of Mean      9.293

Coefficient of Variation      0.691 Skewness      1.181

Minimum     15.1 Mean     55.45

Maximum   155 Median     44.3

Total Number of Observations     17 Number of Distinct Observations     17

Number of Missing Observations      7

Inorganics_Barium

General Statistics

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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SD      0.474    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.509 95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.268 Standard Error of Mean      0.138

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.292 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.84 Shapiro Wilk GOF Test

Skewness Detects    -1.585 Kurtosis Detects      2.391

Mean of Logged Detects    -0.661 SD of Logged Detects      1.728

Mean Detects      0.935 SD Detects      0.621

Median Detects      1.15 CV Detects      0.664

Maximum Detect      1.4 Maximum Non-Detect      1.9

Variance Detects      0.385 Percent Non-Detects     76.47%

Number of Distinct Detects      4 Number of Distinct Non-Detects     12

Minimum Detect     0.039 Minimum Non-Detect      0.5

Number of Missing Observations      7

Number of Detects      4 Number of Non-Detects     13

Inorganics_Beryllium

General Statistics

Total Number of Observations     17 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     71.67

   90% Chebyshev(Mean, Sd) UCL     83.33    95% Chebyshev(Mean, Sd) UCL     95.95

 97.5% Chebyshev(Mean, Sd) UCL   113.5    99% Chebyshev(Mean, Sd) UCL   147.9

   95% Hall's Bootstrap UCL     76.46    95% Percentile Bootstrap UCL     70.7

   95% BCA Bootstrap UCL     72.81

   95% CLT UCL     70.73    95% Jackknife UCL     71.67

   95% Standard Bootstrap UCL     70.39    95% Bootstrap-t UCL     75.54

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     99.94  97.5% Chebyshev (MVUE) UCL   119

   99% Chebyshev (MVUE) UCL   156.6

Assuming Lognormal Distribution

   95% H-UCL     84.66    90% Chebyshev (MVUE) UCL     86.18

Maximum of Logged Data      5.043 SD of logged Data      0.705

Minimum of Logged Data      2.715 Mean of logged Data      3.791
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL      0.497    95% Bootstrap t UCL      0.578

   95% H-UCL (Log ROS)      0.549

SD in Original Scale      0.47 SD in Log Scale      1.281

   95% t UCL (assumes normality of ROS data)      0.46    95% Percentile Bootstrap UCL      0.449

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.261 Mean in Log Scale    -2.416

Lilliefors Test Statistic      0.399 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.7 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.549    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (30.61, )     18.97 Adjusted Chi Square Value (30.61, )     18.01

nu hat (MLE)     35.54 nu star (bias corrected)     30.61

MLE Mean (bias corrected)      0.34 MLE Sd (bias corrected)      0.359

k hat (MLE)      1.045 k star (bias corrected MLE)      0.9

Theta hat (MLE)      0.325 Theta star (bias corrected MLE)      0.378

Maximum      1.4 Median      0.146

SD      0.436 CV      1.282

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.039 Mean      0.34

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (10.81, )      4.457 Adjusted Chi Square Value (10.81, )      4.037

   95% Gamma Approximate KM-UCL (use when n>=50)       0.649    95% Gamma Adjusted KM-UCL (use when n<50)      0.717

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.318 nu hat (KM)     10.81

MLE Mean (bias corrected)      0.935 MLE Sd (bias corrected)      1.459

Theta hat (MLE)      0.959 Theta star (bias corrected MLE)      2.278

nu hat (MLE)      7.799 nu star (bias corrected)      3.283

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.975 k star (bias corrected MLE)      0.41

K-S Test Statistic      0.408 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.403 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.735 Anderson-Darling GOF Test

5% A-D Critical Value      0.667 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.131 99% KM Chebyshev UCL      1.644

   95% KM (z) UCL      0.495    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.682 95% KM Chebyshev UCL      0.87
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97.5% KM Chebyshev UCL      1.371 99% KM Chebyshev UCL      1.902

   95% KM (z) UCL      0.713    95% KM Bootstrap t UCL      0.801

90% KM Chebyshev UCL      0.907 95% KM Chebyshev UCL      1.101

SD      0.545    95% KM (BCA) UCL      0.715

95% KM (t) UCL      0.727 95% KM (Percentile Bootstrap) UCL      0.699

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.477 Standard Error of Mean      0.143

Lilliefors Test Statistic      0.188 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.897 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -0.641 SD of Logged Detects      1.036

Median Detects      0.71 CV Detects      0.81

Skewness Detects      1.116 Kurtosis Detects      1.699

Variance Detects      0.39 Percent Non-Detects     47.06%

Mean Detects      0.772 SD Detects      0.625

Minimum Detect     0.084 Minimum Non-Detect      0.12

Maximum Detect      2.1 Maximum Non-Detect      1.6

Number of Detects      9 Number of Non-Detects      8

Number of Distinct Detects      9 Number of Distinct Non-Detects      7

Total Number of Observations     17 Number of Distinct Observations     15

Number of Missing Observations      7

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Cadmium

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.509 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.387 SD in Log Scale      0.825

   95% t UCL (Assumes normality)      0.706    95% H-Stat UCL      0.962

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.542 Mean in Log Scale    -0.872

KM SD (logged)      1.357    95% Critical H Value (KM-Log)      3.239

KM Standard Error of Mean (logged)      0.397

KM Mean (logged)    -2.583    95% H-UCL (KM -Log)      0.569
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KM SD (logged)      1.137    95% Critical H Value (KM-Log)      2.88

KM Standard Error of Mean (logged)      0.31

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.383    95% H-UCL (KM -Log)      1.087

   95% BCA Bootstrap UCL      0.782    95% Bootstrap t UCL      0.835

   95% H-UCL (Log ROS)      1.02

SD in Original Scale      0.554 SD in Log Scale      1.093

   95% t UCL (assumes normality of ROS data)      0.702    95% Percentile Bootstrap UCL      0.703

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.468 Mean in Log Scale    -1.345

Lilliefors Test Statistic      0.21 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.926 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.857    95% Gamma Adjusted UCL (use when n<50)      0.923

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (17.06, )      8.713 Adjusted Chi Square Value (17.06, )      8.093

nu hat (MLE)     19.09 nu star (bias corrected)     17.06

MLE Mean (bias corrected)      0.438 MLE Sd (bias corrected)      0.618

k hat (MLE)      0.562 k star (bias corrected MLE)      0.502

Theta hat (MLE)      0.78 Theta star (bias corrected MLE)      0.873

Maximum      2.1 Median      0.19

SD      0.575 CV      1.314

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.438

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (26.10, )     15.46 Adjusted Chi Square Value (26.10, )     14.6

   95% Gamma Approximate KM-UCL (use when n>=50)       0.806    95% Gamma Adjusted KM-UCL (use when n<50)      0.853

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.768 nu hat (KM)     26.1

MLE Mean (bias corrected)      0.772 MLE Sd (bias corrected)      0.756

Theta hat (MLE)      0.531 Theta star (bias corrected MLE)      0.74

nu hat (MLE)     26.16 nu star (bias corrected)     18.77

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.453 k star (bias corrected MLE)      1.043

K-S Test Statistic      0.173 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.284 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.312 Anderson-Darling GOF Test

5% A-D Critical Value      0.735 Detected data appear Gamma Distributed at 5% Significance Level
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MLE Mean (bias corrected)  1195 MLE Sd (bias corrected)  1382

Theta hat (MLE)  1388 Theta star (bias corrected MLE)  1597

nu hat (MLE)     29.28 nu star (bias corrected)     25.45

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.861 k star (bias corrected MLE)      0.748

K-S Test Statistic      0.247 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.216 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.898 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.772 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  2007

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  1957    95% Adjusted-CLT UCL (Chen-1995)  2234

5% Lilliefors Critical Value      0.215 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.319 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.61 Shapiro Wilk GOF Test

SD  1798 Std. Error of Mean   436

Coefficient of Variation      1.504 Skewness      2.846

Minimum   124 Mean  1195

Maximum  7330 Median   594

Total Number of Observations     17 Number of Distinct Observations     17

Number of Missing Observations      7

Inorganics_Chromium

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.727 95% KM (Percentile Bootstrap) UCL      0.699

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.543 SD in Log Scale      1.147

   95% t UCL (Assumes normality)      0.756    95% H-Stat UCL      1.345

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.526 Mean in Log Scale    -1.191
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Mean Detects     27.31 SD Detects     34.31

Median Detects     13.6 CV Detects      1.257

Maximum Detect   108 Maximum Non-Detect      2.5

Variance Detects  1177 Percent Non-Detects     23.53%

Number of Distinct Detects     13 Number of Distinct Non-Detects      4

Minimum Detect     0.06 Minimum Non-Detect      0.56

Number of Missing Observations      7

Number of Detects     13 Number of Non-Detects      4

Inorganics_Chromium, Hexavalent

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL  3096

   90% Chebyshev(Mean, Sd) UCL  2503    95% Chebyshev(Mean, Sd) UCL  3096

 97.5% Chebyshev(Mean, Sd) UCL  3918    99% Chebyshev(Mean, Sd) UCL  5533

   95% Hall's Bootstrap UCL  4476    95% Percentile Bootstrap UCL  1986

   95% BCA Bootstrap UCL  2438

   95% CLT UCL  1913    95% Jackknife UCL  1957

   95% Standard Bootstrap UCL  1904    95% Bootstrap-t UCL  3241

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  2525  97.5% Chebyshev (MVUE) UCL  3151

   99% Chebyshev (MVUE) UCL  4380

Assuming Lognormal Distribution

   95% H-UCL  2562    90% Chebyshev (MVUE) UCL  2075

Maximum of Logged Data      8.9 SD of logged Data      1.128

Lognormal Statistics

Minimum of Logged Data      4.82 Mean of logged Data      6.404

5% Lilliefors Critical Value      0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.165 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.951 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   2034    95% Adjusted Gamma UCL (use when n<50)  2155

Adjusted Level of Significance     0.0346 Adjusted Chi Square Value     14.11

Approximate Chi Square Value (0.05)     14.95
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Lognormal GOF Test on Detected Observations Only

95% Gamma Approximate UCL (use when n>=50)     57.94 95% Gamma Adjusted UCL (use when n<50)     65

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (8.65, )      3.119 Adjusted Chi Square Value (8.65, )      2.781

nu hat (MLE)      8.889 nu star (bias corrected)      8.654

MLE Mean (bias corrected)     20.88 MLE Sd (bias corrected)     41.39

k hat (MLE)      0.261 k star (bias corrected MLE)      0.255

Theta hat (MLE)     79.88 Theta star (bias corrected MLE)     82.05

Maximum   108 Median      6.49

SD     32.02 CV      1.533

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     20.88

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (15.41, )      7.548 Adjusted Chi Square Value (15.41, )      6.977

95% Gamma Approximate KM-UCL (use when n>=50)      42.68 95% Gamma Adjusted KM-UCL (use when n<50)     46.17

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.453 nu hat (KM)     15.41

MLE Mean (bias corrected)     27.31 MLE Sd (bias corrected)     43.41

Theta hat (MLE)     60.98 Theta star (bias corrected MLE)     69

nu hat (MLE)     11.64 nu star (bias corrected)     10.29

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.448 k star (bias corrected MLE)      0.396

K-S Test Statistic      0.16 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.252 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.397 Anderson-Darling GOF Test

5% A-D Critical Value      0.8 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     69.86 99% KM Chebyshev UCL     98.9

   95% KM (z) UCL     33.8    95% KM Bootstrap t UCL     48.61

90% KM Chebyshev UCL     44.42 95% KM Chebyshev UCL     55.07

SD     31.05    95% KM (BCA) UCL     36.28

   95% KM (t) UCL     34.59    95% KM (Percentile Bootstrap) UCL     33.98

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     20.91 Standard Error of Mean      7.839

5% Lilliefors Critical Value      0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.269 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.776 Shapiro Wilk GOF Test

Skewness Detects      1.613 Kurtosis Detects      1.786

Mean of Logged Detects      1.864 SD of Logged Detects      2.564
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   95% Student's-t UCL     30.44    95% Adjusted-CLT UCL (Chen-1995)     31.05

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.244 Lilliefors GOF Test

5% Lilliefors Critical Value      0.215 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.824 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.892 Data Not Normal at 5% Significance Level

Coefficient of Variation      0.85 Skewness      0.9

Maximum     60.3 Median     11.6

SD     19.02 Std. Error of Mean      4.614

Number of Missing Observations      7

Minimum      5.2 Mean     22.39

Inorganics_Copper

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     46.17

Suggested UCL to Use

95% KM (Chebyshev) UCL     55.07 95% GROS Adjusted Gamma UCL     65

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     31.9 SD in Log Scale      2.445

   95% t UCL (Assumes normality)     34.57    95% H-Stat UCL  1836

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     21.06 Mean in Log Scale      1.334

   95% BCA Bootstrap UCL     37.85    95% Bootstrap t UCL     46.59

   95% H-UCL (Log ROS)  3947

SD in Original Scale     31.98 SD in Log Scale      2.642

   95% t UCL (assumes normality of ROS data)     34.48    95% Percentile Bootstrap UCL     34.53

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     20.94 Mean in Log Scale      1.094

Lilliefors Test Statistic      0.261 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data Not Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic      0.835 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Lognormal at 5% Significance Level
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use

95% Adjusted Gamma UCL     34.33

   90% Chebyshev(Mean, Sd) UCL     36.23    95% Chebyshev(Mean, Sd) UCL     42.5

 97.5% Chebyshev(Mean, Sd) UCL     51.2    99% Chebyshev(Mean, Sd) UCL     68.29

   95% Hall's Bootstrap UCL     29.91    95% Percentile Bootstrap UCL     29.82

   95% BCA Bootstrap UCL     31.12

   95% CLT UCL     29.98    95% Jackknife UCL     30.44

   95% Standard Bootstrap UCL     29.8    95% Bootstrap-t UCL     32.29

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     44.78  97.5% Chebyshev (MVUE) UCL     54.49

   99% Chebyshev (MVUE) UCL     73.56

Assuming Lognormal Distribution

   95% H-UCL     39.52    90% Chebyshev (MVUE) UCL     37.79

Maximum of Logged Data      4.099 SD of logged Data      0.874

Lognormal Statistics

Minimum of Logged Data      1.649 Mean of logged Data      2.754

5% Lilliefors Critical Value      0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.895 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     32.93    95% Adjusted Gamma UCL (use when n<50)     34.33

Adjusted Level of Significance     0.0346 Adjusted Chi Square Value     29.27

MLE Mean (bias corrected)     22.39 MLE Sd (bias corrected)     19.49

Approximate Chi Square Value (0.05)     30.51

Theta hat (MLE)     14.4 Theta star (bias corrected MLE)     16.96

nu hat (MLE)     52.87 nu star (bias corrected)     44.87

Gamma Statistics

k hat (MLE)      1.555 k star (bias corrected MLE)      1.32

5% K-S Critical Value      0.213 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value      0.755 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.206 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.852 Anderson-Darling Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)     30.61
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Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (43.34, )     29.24 Adjusted Chi Square Value (43.34, )     27.93

   95% Gamma Approximate KM-UCL (use when n>=50)       0.35    95% Gamma Adjusted KM-UCL (use when n<50)      0.367

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.354 nu hat (KM)     43.34

MLE Mean (bias corrected)      0.361 MLE Sd (bias corrected)      0.232

Theta hat (MLE)     0.0965 Theta star (bias corrected MLE)      0.149

nu hat (MLE)     59.89 nu star (bias corrected)     38.76

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      3.743 k star (bias corrected MLE)      2.423

K-S Test Statistic      0.223 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.296 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.35 Anderson-Darling GOF Test

5% A-D Critical Value      0.719 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.6 99% KM Chebyshev UCL      0.815

   95% KM (z) UCL      0.332    95% KM Bootstrap t UCL      0.364

90% KM Chebyshev UCL      0.411 95% KM Chebyshev UCL      0.49

SD      0.203    95% KM (BCA) UCL      0.339

95% KM (t) UCL      0.338 95% KM (Percentile Bootstrap) UCL      0.328

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.236 Standard Error of Mean     0.0582

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.192 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.906 Shapiro Wilk GOF Test

Skewness Detects      0.72 Kurtosis Detects    -0.354

Mean of Logged Detects    -1.158 SD of Logged Detects      0.571

Mean Detects      0.361 SD Detects      0.201

Median Detects      0.33 CV Detects      0.555

Maximum Detect      0.72 Maximum Non-Detect      1.6

Variance Detects     0.0402 Percent Non-Detects     50%

Number of Distinct Detects      8 Number of Distinct Non-Detects      8

Minimum Detect      0.16 Minimum Non-Detect     0.063

Number of Missing Observations      8

Number of Detects      8 Number of Non-Detects      8

Inorganics_Cyanide

General Statistics

Total Number of Observations     16 Number of Distinct Observations     16

For additional insight the user may want to consult a statistician.
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Inorganics_Iron

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.338 95% KM (Percentile Bootstrap) UCL      0.328

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.253 SD in Log Scale      1.159

   95% t UCL (Assumes normality)      0.389    95% H-Stat UCL      0.785

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.278 Mean in Log Scale    -1.799

KM SD (logged)      0.879    95% Critical H Value (KM-Log)      2.523

KM Standard Error of Mean (logged)      0.254

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.82    95% H-UCL (KM -Log)      0.423

   95% BCA Bootstrap UCL      0.327    95% Bootstrap t UCL      0.355

   95% H-UCL (Log ROS)      0.375

SD in Original Scale      0.194 SD in Log Scale      0.775

   95% t UCL (assumes normality of ROS data)      0.316    95% Percentile Bootstrap UCL      0.31

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.231 Mean in Log Scale    -1.756

Lilliefors Test Statistic      0.21 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.914 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.383    95% Gamma Adjusted UCL (use when n<50)      0.412

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (19.30, )     10.34 Adjusted Chi Square Value (19.30, )      9.6

nu hat (MLE)     22.12 nu star (bias corrected)     19.3

MLE Mean (bias corrected)      0.205 MLE Sd (bias corrected)      0.264

k hat (MLE)      0.691 k star (bias corrected MLE)      0.603

Theta hat (MLE)      0.297 Theta star (bias corrected MLE)      0.34

Maximum      0.72 Median      0.156

SD      0.216 CV      1.054

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.205

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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   95% Chebyshev (MVUE) UCL 17521  97.5% Chebyshev (MVUE) UCL 20043

   99% Chebyshev (MVUE) UCL 24998

Assuming Lognormal Distribution

   95% H-UCL 14797    90% Chebyshev (MVUE) UCL 15704

Maximum of Logged Data     10.04 SD of logged Data      0.459

Lognormal Statistics

Minimum of Logged Data      8.483 Mean of logged Data      9.268

5% Lilliefors Critical Value      0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.107 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.974 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  14291    95% Adjusted Gamma UCL (use when n<50) 14600

Adjusted Level of Significance     0.0346 Adjusted Chi Square Value   119.4

MLE Mean (bias corrected) 11683 MLE Sd (bias corrected)  5577

Approximate Chi Square Value (0.05)   122

Theta hat (MLE)  2212 Theta star (bias corrected MLE)  2662

nu hat (MLE)   179.5 nu star (bias corrected)   149.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      5.281 k star (bias corrected MLE)      4.388

K-S Test Statistic      0.111 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.21 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.222 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.741 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 13985

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 13945    95% Adjusted-CLT UCL (Chen-1995) 14072

5% Lilliefors Critical Value      0.215 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.143 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.929 Shapiro Wilk GOF Test

SD  5343 Std. Error of Mean  1296

Coefficient of Variation      0.457 Skewness      0.767

Minimum  4830 Mean 11683

Maximum 22900 Median 10200

Total Number of Observations     17 Number of Distinct Observations     17

Number of Missing Observations      7

General Statistics
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Theta hat (MLE)     33.17 Theta star (bias corrected MLE)     39.17

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.681 k star (bias corrected MLE)      1.423

K-S Test Statistic      0.228 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.212 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.734 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.753 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     75.27

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     74.88    95% Adjusted-CLT UCL (Chen-1995)     76.29

5% Lilliefors Critical Value      0.215 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.232 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.844 Shapiro Wilk GOF Test

SD     45.15 Std. Error of Mean     10.95

Coefficient of Variation      0.81 Skewness      0.887

Minimum     10.9 Mean     55.76

Maximum   146 Median     32.7

Total Number of Observations     17 Number of Distinct Observations     17

Number of Missing Observations      7

Inorganics_Lead

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 13945

   90% Chebyshev(Mean, Sd) UCL 15570    95% Chebyshev(Mean, Sd) UCL 17331

 97.5% Chebyshev(Mean, Sd) UCL 19775    99% Chebyshev(Mean, Sd) UCL 24576

   95% Hall's Bootstrap UCL 14140    95% Percentile Bootstrap UCL 13821

   95% BCA Bootstrap UCL 14153

   95% CLT UCL 13814    95% Jackknife UCL 13945

   95% Standard Bootstrap UCL 13771    95% Bootstrap-t UCL 14337

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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SD   240.2 Std. Error of Mean     58.25

Coefficient of Variation      0.734 Skewness      0.798

Minimum   102 Mean   327.4

Maximum   746 Median   182

Total Number of Observations     17 Number of Distinct Observations     17

Number of Missing Observations      7

Inorganics_Manganese

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL     84

   90% Chebyshev(Mean, Sd) UCL     88.61    95% Chebyshev(Mean, Sd) UCL   103.5

 97.5% Chebyshev(Mean, Sd) UCL   124.1    99% Chebyshev(Mean, Sd) UCL   164.7

   95% Hall's Bootstrap UCL     73.72    95% Percentile Bootstrap UCL     73.26

   95% BCA Bootstrap UCL     76.13

   95% CLT UCL     73.77    95% Jackknife UCL     74.88

   95% Standard Bootstrap UCL     72.87    95% Bootstrap-t UCL     78.61

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   110.1  97.5% Chebyshev (MVUE) UCL   133.6

   99% Chebyshev (MVUE) UCL   179.6

Assuming Lognormal Distribution

   95% H-UCL     96.04    90% Chebyshev (MVUE) UCL     93.27

Maximum of Logged Data      4.984 SD of logged Data      0.846

Lognormal Statistics

Minimum of Logged Data      2.389 Mean of logged Data      3.695

5% Lilliefors Critical Value      0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.205 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.918 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     80.73    95% Adjusted Gamma UCL (use when n<50)     84

Adjusted Level of Significance     0.0346 Adjusted Chi Square Value     32.13

MLE Mean (bias corrected)     55.76 MLE Sd (bias corrected)     46.73

Approximate Chi Square Value (0.05)     33.43

nu hat (MLE)     57.15 nu star (bias corrected)     48.4
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   95% CLT UCL   423.2    95% Jackknife UCL   429

   95% Standard Bootstrap UCL   421.6    95% Bootstrap-t UCL   442

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   580.9  97.5% Chebyshev (MVUE) UCL   692.3

   99% Chebyshev (MVUE) UCL   911

Assuming Lognormal Distribution

   95% H-UCL   492.3    90% Chebyshev (MVUE) UCL   500.6

Maximum of Logged Data      6.615 SD of logged Data      0.709

Lognormal Statistics

Minimum of Logged Data      4.625 Mean of logged Data      5.546

5% Lilliefors Critical Value      0.215 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.257 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.841 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    451.3    95% Adjusted Gamma UCL (use when n<50)   467.1

Adjusted Level of Significance     0.0346 Adjusted Chi Square Value     43.9

MLE Mean (bias corrected)   327.4 MLE Sd (bias corrected)   241.2

Approximate Chi Square Value (0.05)     45.44

Theta hat (MLE)   149.5 Theta star (bias corrected MLE)   177.7

nu hat (MLE)     74.45 nu star (bias corrected)     62.64

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.19 k star (bias corrected MLE)      1.842

K-S Test Statistic      0.285 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.211 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      1.462 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.749 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   430.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   429    95% Adjusted-CLT UCL (Chen-1995)   435.2

5% Lilliefors Critical Value      0.215 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.307 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.776 Shapiro Wilk GOF Test
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Theta hat (MLE)      0.159 Theta star (bias corrected MLE)      0.208

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.029 k star (bias corrected MLE)      0.787

K-S Test Statistic      0.197 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.274 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.541 Anderson-Darling GOF Test

5% A-D Critical Value      0.748 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.291 99% KM Chebyshev UCL      0.404

   95% KM (z) UCL      0.151    95% KM Bootstrap t UCL      0.166

90% KM Chebyshev UCL      0.192 95% KM Chebyshev UCL      0.233

SD      0.119    95% KM (BCA) UCL      0.161

95% KM (t) UCL      0.154 95% KM (Percentile Bootstrap) UCL      0.157

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.1 Standard Error of Mean     0.0305

5% Lilliefors Critical Value      0.28 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.842 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.181 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.942 Shapiro Wilk GOF Test

Skewness Detects      0.472 Kurtosis Detects    -0.586

Mean of Logged Detects    -2.368 SD of Logged Detects      1.448

Mean Detects      0.164 SD Detects      0.126

Median Detects      0.155 CV Detects      0.766

Maximum Detect      0.38 Maximum Non-Detect     0.096

Variance Detects     0.0158 Percent Non-Detects     41.18%

Number of Distinct Detects     10 Number of Distinct Non-Detects      7

Minimum Detect    0.0066 Minimum Non-Detect     0.06

Number of Missing Observations      7

Number of Detects     10 Number of Non-Detects      7

Inorganics_Mercury

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL   581.3

   90% Chebyshev(Mean, Sd) UCL   502.1    95% Chebyshev(Mean, Sd) UCL   581.3

 97.5% Chebyshev(Mean, Sd) UCL   691.1    99% Chebyshev(Mean, Sd) UCL   906.9

   95% Hall's Bootstrap UCL   415.2    95% Percentile Bootstrap UCL   422.9

   95% BCA Bootstrap UCL   430.9
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.114 SD in Log Scale      1.193

   95% t UCL (Assumes normality)      0.16    95% H-Stat UCL      0.314

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.112 Mean in Log Scale    -2.758

KM SD (logged)      1.646    95% Critical H Value (KM-Log)      3.742

KM Standard Error of Mean (logged)      0.428

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.399    95% H-UCL (KM -Log)      0.604

   95% BCA Bootstrap UCL      0.161    95% Bootstrap t UCL      0.171

   95% H-UCL (Log ROS)      0.451

SD in Original Scale      0.121 SD in Log Scale      1.488

   95% t UCL (assumes normality of ROS data)      0.153    95% Percentile Bootstrap UCL      0.152

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.102 Mean in Log Scale    -3.192

Lilliefors Test Statistic      0.244 Lilliefors GOF Test

5% Lilliefors Critical Value      0.28 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.8 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.842 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.189    95% Gamma Adjusted UCL (use when n<50)      0.202

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (19.26, )     10.31 Adjusted Chi Square Value (19.26, )      9.629

nu hat (MLE)     21.77 nu star (bias corrected)     19.26

MLE Mean (bias corrected)      0.101 MLE Sd (bias corrected)      0.134

k hat (MLE)      0.64 k star (bias corrected MLE)      0.567

Theta hat (MLE)      0.158 Theta star (bias corrected MLE)      0.178

Maximum      0.38 Median     0.0141

SD      0.122 CV      1.207

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0066 Mean      0.101

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (24.11, )     13.93 Adjusted Chi Square Value (24.11, )     13.12

   95% Gamma Approximate KM-UCL (use when n>=50)       0.174    95% Gamma Adjusted KM-UCL (use when n<50)      0.184

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.709 nu hat (KM)     24.11

MLE Mean (bias corrected)      0.164 MLE Sd (bias corrected)      0.185

nu hat (MLE)     20.58 nu star (bias corrected)     15.74
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     51.54 nu hat (KM)  1752

MLE Mean (bias corrected)      2.075 MLE Sd (bias corrected)      0.6

Theta hat (MLE)     0.0441 Theta star (bias corrected MLE)      0.174

nu hat (MLE)   376.8 nu star (bias corrected)     95.53

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)     47.1 k star (bias corrected MLE)     11.94

K-S Test Statistic      0.208 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.394 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.219 Anderson-Darling GOF Test

5% A-D Critical Value      0.656 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.974 99% KM Chebyshev UCL      3.535

   95% KM (z) UCL      2.277    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      2.482 95% KM Chebyshev UCL      2.688

SD      0.282    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      2.292 95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.028 Standard Error of Mean      0.151

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.191 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.98 Shapiro Wilk GOF Test

Skewness Detects      0.321 Kurtosis Detects    -1.598

Mean of Logged Detects      0.719 SD of Logged Detects      0.169

Mean Detects      2.075 SD Detects      0.35

Median Detects      2.05 CV Detects      0.169

Maximum Detect      2.5 Maximum Non-Detect      4.9

Variance Detects      0.123 Percent Non-Detects     76.47%

Number of Distinct Detects      4 Number of Distinct Non-Detects     10

Minimum Detect      1.7 Minimum Non-Detect      2.5

Number of Missing Observations      7

Number of Detects      4 Number of Non-Detects     13

Inorganics_Selenium

General Statistics

Total Number of Observations     17 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.154 95% KM (Percentile Bootstrap) UCL      0.157
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Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL      2.292 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.403 SD in Log Scale      0.219

   95% t UCL (Assumes normality)      2.041    95% H-Stat UCL      2.068

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.871 Mean in Log Scale      0.604

KM SD (logged)      0.137    95% Critical H Value (KM-Log)      1.757

KM Standard Error of Mean (logged)     0.0746

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.697    95% H-UCL (KM -Log)      2.154

   95% BCA Bootstrap UCL      2.084    95% Bootstrap t UCL      2.096

   95% H-UCL (Log ROS)    N/A    

SD in Original Scale      0.182 SD in Log Scale     0.088

   95% t UCL (assumes normality of ROS data)      2.081    95% Percentile Bootstrap UCL      2.079

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.004 Mean in Log Scale      0.691

Lilliefors Test Statistic      0.177 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.985 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      2.089    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (N/A, )  3642 Adjusted Chi Square Value (N/A, )  3627

nu hat (MLE)  4593 nu star (bias corrected)  3784

MLE Mean (bias corrected)      2.011 MLE Sd (bias corrected)      0.191

k hat (MLE)   135.1 k star (bias corrected MLE)   111.3

Theta hat (MLE)     0.0149 Theta star (bias corrected MLE)     0.0181

Maximum      2.5 Median      2.002

SD      0.182 CV     0.0904

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      1.7 Mean      2.011

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (N/A, )  1656 Adjusted Chi Square Value (N/A, )  1646

   95% Gamma Approximate KM-UCL (use when n>=50)       2.146    95% Gamma Adjusted KM-UCL (use when n<50)      2.158
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Gamma ROS Statistics using Imputed  Non-Detects

Approximate Chi Square Value (7.72, )      2.573 Adjusted Chi Square Value (7.72, )      2.272

   95% Gamma Approximate KM-UCL (use when n>=50)       4.277    95% Gamma Adjusted KM-UCL (use when n<50)      4.844

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.227 nu hat (KM)      7.718

MLE Mean (bias corrected)      2.66 MLE Sd (bias corrected)      3.725

Theta hat (MLE)      3.666 Theta star (bias corrected MLE)      5.217

nu hat (MLE)     10.16 nu star (bias corrected)      7.138

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.726 k star (bias corrected MLE)      0.51

K-S Test Statistic      0.35 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.323 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.013 Anderson-Darling GOF Test

5% A-D Critical Value      0.738 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      6.348 99% KM Chebyshev UCL      9.268

   95% KM (z) UCL      2.722    95% KM Bootstrap t UCL      8.064

90% KM Chebyshev UCL      3.79 95% KM Chebyshev UCL      4.861

SD      2.992 95% KM (BCA) UCL      3.011

   95% KM (t) UCL      2.802    95% KM (Percentile Bootstrap) UCL      2.816

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.426 Standard Error of Mean      0.788

Lilliefors Test Statistic      0.438 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.537 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      0.15 SD of Logged Detects      1.211

Median Detects      0.93 CV Detects      1.771

Skewness Detects      2.6 Kurtosis Detects      6.812

Variance Detects     22.2 Percent Non-Detects     58.82%

Mean Detects      2.66 SD Detects      4.712

Minimum Detect      0.27 Minimum Non-Detect      0.5

Maximum Detect     13.3 Maximum Non-Detect      1.9

Number of Detects      7 Number of Non-Detects     10

Number of Distinct Detects      6 Number of Distinct Non-Detects      7

Total Number of Observations     17 Number of Distinct Observations     13

Number of Missing Observations      7

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Silver

General Statistics

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL      3.011

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      3.082 SD in Log Scale      0.89

   95% t UCL (Assumes normality)      2.72    95% H-Stat UCL      1.868

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.416 Mean in Log Scale    -0.329

KM SD (logged)      0.944    95% Critical H Value (KM-Log)      2.59

KM Standard Error of Mean (logged)      0.293

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.368    95% H-UCL (KM -Log)      1.992

   95% BCA Bootstrap UCL      3.738    95% Bootstrap t UCL     10.88

   95% H-UCL (Log ROS)      1.991

SD in Original Scale      3.09 SD in Log Scale      0.958

   95% t UCL (assumes normality of ROS data)      2.707    95% Percentile Bootstrap UCL      2.885

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.399 Mean in Log Scale    -0.396

Lilliefors Test Statistic      0.287 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.856 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      3.101    95% Gamma Adjusted UCL (use when n<50)      3.45

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (9.68, )      3.741 Adjusted Chi Square Value (9.68, )      3.363

nu hat (MLE)     10.13 nu star (bias corrected)      9.677

MLE Mean (bias corrected)      1.199 MLE Sd (bias corrected)      2.247

k hat (MLE)      0.298 k star (bias corrected MLE)      0.285

Theta hat (MLE)      4.023 Theta star (bias corrected MLE)      4.212

Maximum     13.3 Median      0.27

SD      3.161 CV      2.637

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      1.199

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Assuming Lognormal Distribution

   95% H-UCL   148.5    90% Chebyshev (MVUE) UCL   146.8

Maximum of Logged Data      5.969 SD of logged Data      0.805

Lognormal Statistics

Minimum of Logged Data      3.109 Mean of logged Data      4.2

5% Lilliefors Critical Value      0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.201 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.905 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    137.6    95% Adjusted Gamma UCL (use when n<50)   143.3

Adjusted Level of Significance     0.0346 Adjusted Chi Square Value     30.27

MLE Mean (bias corrected)     94.1 MLE Sd (bias corrected)     80.8

Approximate Chi Square Value (0.05)     31.53

Theta hat (MLE)     58.84 Theta star (bias corrected MLE)     69.39

nu hat (MLE)     54.37 nu star (bias corrected)     46.11

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.599 k star (bias corrected MLE)      1.356

K-S Test Statistic      0.239 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.213 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      1.022 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.754 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   136

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   134    95% Adjusted-CLT UCL (Chen-1995)   144.8

5% Lilliefors Critical Value      0.215 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.257 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.716 Shapiro Wilk GOF Test

SD     94.21 Std. Error of Mean     22.85

Coefficient of Variation      1.001 Skewness      2.212

Minimum     22.4 Mean     94.1

Maximum   391 Median     52.7

Total Number of Observations     17 Number of Distinct Observations     16

Number of Missing Observations      7

Inorganics_Zinc

General Statistics
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Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     0.0128    95% Adjusted-CLT UCL (Chen-1995)     0.0135

5% Lilliefors Critical Value      0.295 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.212 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.855 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD    0.00634 Std. Error of Mean    0.00211

Coefficient of Variation      0.716 Skewness      1.574

Minimum    0.0025 Mean    0.00886

Maximum     0.023 Median    0.0063

Total Number of Observations      9 Number of Distinct Observations      9

Number of Missing Observations     14

Pesticides_4,4'-DDD

General Statistics

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL   148.5

   90% Chebyshev(Mean, Sd) UCL   162.7    95% Chebyshev(Mean, Sd) UCL   193.7

 97.5% Chebyshev(Mean, Sd) UCL   236.8    99% Chebyshev(Mean, Sd) UCL   321.5

   95% Hall's Bootstrap UCL   200.9    95% Percentile Bootstrap UCL   135.9

   95% BCA Bootstrap UCL   147.8

   95% CLT UCL   131.7    95% Jackknife UCL   134

   95% Standard Bootstrap UCL   130.6    95% Bootstrap-t UCL   163.9

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   172.6  97.5% Chebyshev (MVUE) UCL   208.2

   99% Chebyshev (MVUE) UCL   278.4
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use

95% Student's-t UCL     0.0128

   90% Chebyshev(Mean, Sd) UCL     0.0152    95% Chebyshev(Mean, Sd) UCL     0.0181

 97.5% Chebyshev(Mean, Sd) UCL     0.022    99% Chebyshev(Mean, Sd) UCL     0.0299

   95% Hall's Bootstrap UCL     0.0306    95% Percentile Bootstrap UCL     0.0122

   95% BCA Bootstrap UCL     0.0132

   95% CLT UCL     0.0123    95% Jackknife UCL     0.0128

   95% Standard Bootstrap UCL     0.0121    95% Bootstrap-t UCL     0.0161

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     0.0176  97.5% Chebyshev (MVUE) UCL     0.0214

   99% Chebyshev (MVUE) UCL     0.0289

Assuming Lognormal Distribution

   95% H-UCL     0.0167    90% Chebyshev (MVUE) UCL     0.0149

Maximum of Logged Data    -3.772 SD of logged Data      0.674

Lognormal Statistics

Minimum of Logged Data    -5.991 Mean of logged Data    -4.93

5% Lilliefors Critical Value      0.295 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.136 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.988 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.014    95% Adjusted Gamma UCL (use when n<50)     0.0155

Adjusted Level of Significance     0.0231 Adjusted Chi Square Value     18.6

MLE Mean (bias corrected)    0.00886 MLE Sd (bias corrected)    0.00657

Approximate Chi Square Value (0.05)     20.59

Theta hat (MLE)    0.00339 Theta star (bias corrected MLE)    0.00488

nu hat (MLE)     46.98 nu star (bias corrected)     32.65

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.61 k star (bias corrected MLE)      1.814

K-S Test Statistic      0.176 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.282 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.224 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.728 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     0.013
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5% Lilliefors Critical Value      0.295 Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.234 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.896 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     0.0206    95% Adjusted Gamma UCL (use when n<50)     0.0248

Adjusted Level of Significance     0.0231 Adjusted Chi Square Value      4.667

MLE Mean (bias corrected)    0.0092 MLE Sd (bias corrected)     0.011

Approximate Chi Square Value (0.05)      5.61

Theta hat (MLE)    0.00982 Theta star (bias corrected MLE)     0.0132

nu hat (MLE)     16.87 nu star (bias corrected)     12.58

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.937 k star (bias corrected MLE)      0.699

K-S Test Statistic      0.279 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.287 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.606 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.745 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     0.0155

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     0.0153    95% Adjusted-CLT UCL (Chen-1995)     0.0157

5% Lilliefors Critical Value      0.295 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.297 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.792 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD    0.00989 Std. Error of Mean    0.0033

Coefficient of Variation      1.075 Skewness      0.96

Minimum    0.001 Mean    0.0092

Maximum     0.026 Median    0.0028

Total Number of Observations      9 Number of Distinct Observations      8

Number of Missing Observations     14

Pesticides_4,4'-DDE

General Statistics

For additional insight the user may want to consult a statistician.
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5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.766 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects      0.997 Kurtosis Detects    -1.347

Mean of Logged Detects    -5.721 SD of Logged Detects      0.77

Mean Detects    0.00425 SD Detects    0.00343

Median Detects    0.0024 CV Detects      0.808

Maximum Detect    0.0094 Maximum Non-Detect     0.011

Variance Detects 1.1795E-5 Percent Non-Detects     33.33%

Number of Distinct Detects      6 Number of Distinct Non-Detects      3

Minimum Detect    0.0017 Minimum Non-Detect    0.0068

Number of Missing Observations     14

Number of Detects      6 Number of Non-Detects      3

Pesticides_4,4'-DDT

General Statistics

Total Number of Observations      9 Number of Distinct Observations      9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL     0.0248

   90% Chebyshev(Mean, Sd) UCL     0.0191    95% Chebyshev(Mean, Sd) UCL     0.0236

 97.5% Chebyshev(Mean, Sd) UCL     0.0298    99% Chebyshev(Mean, Sd) UCL     0.042

   95% Hall's Bootstrap UCL     0.0142    95% Percentile Bootstrap UCL     0.0146

   95% BCA Bootstrap UCL     0.0152

   95% CLT UCL     0.0146    95% Jackknife UCL     0.0153

   95% Standard Bootstrap UCL     0.0145    95% Bootstrap-t UCL     0.0193

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     0.0264  97.5% Chebyshev (MVUE) UCL     0.0339

   99% Chebyshev (MVUE) UCL     0.0485

Assuming Lognormal Distribution

   95% H-UCL     0.0536    90% Chebyshev (MVUE) UCL     0.0211

Maximum of Logged Data    -3.65 SD of logged Data      1.226

Lognormal Statistics

Minimum of Logged Data    -6.908 Mean of logged Data    -5.309

Data appear Lognormal at 5% Significance Level
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Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.26 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.809 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0104    95% Gamma Adjusted UCL (use when n<50)     0.0117

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (26.18, )     15.52 Adjusted Chi Square Value (26.18, )     13.81

nu hat (MLE)     37.27 nu star (bias corrected)     26.18

MLE Mean (bias corrected)    0.00617 MLE Sd (bias corrected)    0.00511

k hat (MLE)      2.07 k star (bias corrected MLE)      1.454

Theta hat (MLE)    0.00298 Theta star (bias corrected MLE)    0.00424

Maximum     0.01 Median    0.0078

SD    0.00395 CV      0.641

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0017 Mean    0.00617

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (30.66, )     19.01 Adjusted Chi Square Value (30.66, )     17.11

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00617    95% Gamma Adjusted KM-UCL (use when n<50)    0.00686

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.703 nu hat (KM)     30.66

MLE Mean (bias corrected)    0.00425 MLE Sd (bias corrected)    0.00397

Theta hat (MLE)    0.00205 Theta star (bias corrected MLE)    0.0037

nu hat (MLE)     24.87 nu star (bias corrected)     13.77

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.072 k star (bias corrected MLE)      1.147

K-S Test Statistic      0.281 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.336 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.699 Anderson-Darling GOF Test

5% A-D Critical Value      0.704 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0112 99% KM Chebyshev UCL     0.0156

   95% KM (z) UCL    0.00577    95% KM Bootstrap t UCL     0.0122

90% KM Chebyshev UCL    0.00738 95% KM Chebyshev UCL    0.00898

SD    0.00293    95% KM (BCA) UCL    0.00595

95% KM (t) UCL    0.00603 95% KM (Percentile Bootstrap) UCL    0.00577

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00383 Standard Error of Mean    0.00118

5% Lilliefors Critical Value      0.362 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Lilliefors Test Statistic      0.32 Lilliefors GOF Test
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5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.714 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects      1.125 Kurtosis Detects    -0.923

Mean of Logged Detects    -4.479 SD of Logged Detects      1.8

Mean Detects     0.0401 SD Detects     0.0572

Median Detects    0.005 CV Detects      1.426

Maximum Detect      0.13 Maximum Non-Detect     0.047

Variance Detects    0.00327 Percent Non-Detects     33.33%

Number of Distinct Detects      6 Number of Distinct Non-Detects      3

Minimum Detect    0.0026 Minimum Non-Detect     0.021

Number of Missing Observations     14

Number of Detects      6 Number of Non-Detects      3

Pesticides_Methoxychlor

General Statistics

Total Number of Observations      9 Number of Distinct Observations      9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    0.00603 95% KM (Percentile Bootstrap) UCL    0.00577

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale    0.00277 SD in Log Scale      0.637

   95% t UCL (Assumes normality)    0.00604    95% H-Stat UCL    0.00779

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00432 Mean in Log Scale    -5.624

KM SD (logged)      0.664    95% Critical H Value (KM-Log)      2.557

KM Standard Error of Mean (logged)      0.272

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -5.813    95% H-UCL (KM -Log)    0.00679

   95% BCA Bootstrap UCL    0.00578    95% Bootstrap t UCL     0.0119

   95% H-UCL (Log ROS)    0.00636

SD in Original Scale    0.00284 SD in Log Scale      0.624

   95% t UCL (assumes normality of ROS data)    0.00546    95% Percentile Bootstrap UCL    0.00529

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.0037 Mean in Log Scale    -5.8
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Detected Data appear Approximate Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.282 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.776 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0837    95% Gamma Adjusted UCL (use when n<50)      0.106

Adjusted Level of Significance ( )     0.0231

Approximate Chi Square Value (8.61, )      3.095 Adjusted Chi Square Value (8.61, )      2.44

nu hat (MLE)     10.92 nu star (bias corrected)      8.613

MLE Mean (bias corrected)     0.0301 MLE Sd (bias corrected)     0.0435

k hat (MLE)      0.607 k star (bias corrected MLE)      0.479

Theta hat (MLE)     0.0496 Theta star (bias corrected MLE)     0.0628

Maximum      0.13 Median     0.01

SD     0.0476 CV      1.585

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0026 Mean     0.0301

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (6.71, )      2.012 Adjusted Chi Square Value (6.71, )      1.516

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0935    95% Gamma Adjusted KM-UCL (use when n<50)      0.124

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.373 nu hat (KM)      6.709

MLE Mean (bias corrected)     0.0401 MLE Sd (bias corrected)     0.0666

Theta hat (MLE)     0.0798 Theta star (bias corrected MLE)      0.111

nu hat (MLE)      6.031 nu star (bias corrected)      4.349

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.503 k star (bias corrected MLE)      0.362

K-S Test Statistic      0.351 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.349 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.83 Anderson-Darling GOF Test

5% A-D Critical Value      0.736 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.133 99% KM Chebyshev UCL      0.195

   95% KM (z) UCL     0.0556    95% KM Bootstrap t UCL      0.588

90% KM Chebyshev UCL     0.0784 95% KM Chebyshev UCL      0.101

SD     0.0459    95% KM (BCA) UCL     0.0571

   95% KM (t) UCL     0.0592    95% KM (Percentile Bootstrap) UCL     0.053

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.028 Standard Error of Mean     0.0168

5% Lilliefors Critical Value      0.362 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.387 Lilliefors GOF Test
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Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.198 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.912 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -4.023 SD of Logged Detects      0.848

Median Detects     0.0205 CV Detects      0.721

Skewness Detects      1.262 Kurtosis Detects      2.205

Variance Detects 2.8202E-4 Percent Non-Detects     46.67%

Mean Detects     0.0233 SD Detects     0.0168

Minimum Detect    0.0035 Minimum Non-Detect    0.0039

Maximum Detect     0.058 Maximum Non-Detect      0.15

Number of Detects      8 Number of Non-Detects      7

Number of Distinct Detects      8 Number of Distinct Non-Detects      6

Total Number of Observations     15 Number of Distinct Observations     13

Number of Missing Observations      9

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_2-Methylnaphthalene

General Statistics

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL      0.195

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale     0.0469 SD in Log Scale      1.446

   95% t UCL (Assumes normality)     0.0612    95% H-Stat UCL      0.323

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0322 Mean in Log Scale    -4.376

KM SD (logged)      1.461    95% Critical H Value (KM-Log)      4.343

KM Standard Error of Mean (logged)      0.543

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.86    95% H-UCL (KM -Log)      0.212

   95% BCA Bootstrap UCL     0.0623    95% Bootstrap t UCL      0.918

   95% H-UCL (Log ROS)      0.263

SD in Original Scale     0.0485 SD in Log Scale      1.49

   95% t UCL (assumes normality of ROS data)     0.0584    95% Percentile Bootstrap UCL     0.0561

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0283 Mean in Log Scale    -4.773
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SD in Original Scale     0.0149 SD in Log Scale      0.9

   95% t UCL (assumes normality of ROS data)     0.0221    95% Percentile Bootstrap UCL     0.0221

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0153 Mean in Log Scale    -4.565

Lilliefors Test Statistic      0.153 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.957 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.024    95% Gamma Adjusted UCL (use when n<50)     0.025

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (59.32, )     42.61 Adjusted Chi Square Value (59.32, )     40.87

nu hat (MLE)     72.48 nu star (bias corrected)     59.32

MLE Mean (bias corrected)     0.0172 MLE Sd (bias corrected)     0.0122

k hat (MLE)      2.416 k star (bias corrected MLE)      1.977

Theta hat (MLE)    0.00712 Theta star (bias corrected MLE)    0.0087

Maximum     0.058 Median     0.0109

SD     0.0137 CV      0.794

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0035 Mean     0.0172

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (31.98, )     20.05 Adjusted Chi Square Value (31.98, )     18.9

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0255    95% Gamma Adjusted KM-UCL (use when n<50)     0.027

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.066 nu hat (KM)     31.98

MLE Mean (bias corrected)     0.0233 MLE Sd (bias corrected)     0.0199

Theta hat (MLE)     0.0114 Theta star (bias corrected MLE)     0.0171

nu hat (MLE)     32.81 nu star (bias corrected)     21.84

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.05 k star (bias corrected MLE)      1.365

K-S Test Statistic      0.13 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.297 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.162 Anderson-Darling GOF Test

5% A-D Critical Value      0.724 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0448 99% KM Chebyshev UCL     0.0619

   95% KM (z) UCL     0.0236    95% KM Bootstrap t UCL     0.0273

90% KM Chebyshev UCL     0.0298 95% KM Chebyshev UCL     0.0361

SD     0.0155    95% KM (BCA) UCL     0.0231

95% KM (t) UCL     0.0241 95% KM (Percentile Bootstrap) UCL     0.0236

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.016 Standard Error of Mean    0.00461
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   95% KM (z) UCL     0.0698    95% KM Bootstrap t UCL     0.0788

SD     0.0503    95% KM (BCA) UCL     0.07

95% KM (t) UCL     0.0714 95% KM (Percentile Bootstrap) UCL     0.0701

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0468 Standard Error of Mean     0.014

5% Lilliefors Critical Value      0.267 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.226 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.856 Shapiro Wilk GOF Test

Skewness Detects      0.724 Kurtosis Detects    -0.99

Mean of Logged Detects    -3.48 SD of Logged Detects      1.29

Mean Detects     0.0572 SD Detects     0.0555

Median Detects     0.036 CV Detects      0.971

Maximum Detect      0.16 Maximum Non-Detect      0.15

Variance Detects    0.00308 Percent Non-Detects     26.67%

Number of Distinct Detects     11 Number of Distinct Non-Detects      4

Minimum Detect    0.004 Minimum Non-Detect     0.013

Number of Missing Observations      9

Number of Detects     11 Number of Non-Detects      4

SVOCs_Acenaphthene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     0.0241 95% KM (Percentile Bootstrap) UCL     0.0236

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.0222 SD in Log Scale      1.234

   95% t UCL (Assumes normality)     0.032    95% H-Stat UCL     0.0732

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0219 Mean in Log Scale    -4.411

KM SD (logged)      0.989    95% Critical H Value (KM-Log)      2.726

KM Standard Error of Mean (logged)      0.3

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.605    95% H-UCL (KM -Log)     0.0335

   95% BCA Bootstrap UCL     0.0238    95% Bootstrap t UCL     0.0264

   95% H-UCL (Log ROS)     0.0291
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.757    95% H-UCL (KM -Log)      0.141

   95% BCA Bootstrap UCL     0.0692    95% Bootstrap t UCL     0.0745

   95% H-UCL (Log ROS)      0.129

SD in Original Scale     0.0512 SD in Log Scale      1.191

   95% t UCL (assumes normality of ROS data)     0.0687    95% Percentile Bootstrap UCL     0.0675

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0454 Mean in Log Scale    -3.729

Lilliefors Test Statistic      0.183 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.923 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0797    95% Gamma Adjusted UCL (use when n<50)     0.0854

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (25.01, )     14.62 Adjusted Chi Square Value (25.01, )     13.65

nu hat (MLE)     29.59 nu star (bias corrected)     25.01

MLE Mean (bias corrected)     0.0466 MLE Sd (bias corrected)     0.051

k hat (MLE)      0.986 k star (bias corrected MLE)      0.834

Theta hat (MLE)     0.0472 Theta star (bias corrected MLE)     0.0559

Maximum      0.16 Median     0.0188

SD     0.0505 CV      1.083

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.004 Mean     0.0466

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (25.98, )     15.36 Adjusted Chi Square Value (25.98, )     14.36

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0791    95% Gamma Adjusted KM-UCL (use when n<50)     0.0846

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.866 nu hat (KM)     25.98

MLE Mean (bias corrected)     0.0572 MLE Sd (bias corrected)     0.0663

Theta hat (MLE)     0.0608 Theta star (bias corrected MLE)     0.0768

nu hat (MLE)     20.69 nu star (bias corrected)     16.38

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.94 k star (bias corrected MLE)      0.745

K-S Test Statistic      0.197 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.263 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.442 Anderson-Darling GOF Test

5% A-D Critical Value      0.754 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.134 99% KM Chebyshev UCL      0.186

90% KM Chebyshev UCL     0.0888 95% KM Chebyshev UCL      0.108
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Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.715 Anderson-Darling GOF Test

97.5% KM Chebyshev UCL      0.119 99% KM Chebyshev UCL      0.172

   95% KM (z) UCL     0.053    95% KM Bootstrap t UCL     0.0937

90% KM Chebyshev UCL     0.0724 95% KM Chebyshev UCL     0.0919

SD     0.051    95% KM (BCA) UCL     0.054

95% KM (t) UCL     0.0547 95% KM (Percentile Bootstrap) UCL     0.0542

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0294 Standard Error of Mean     0.0144

5% Lilliefors Critical Value      0.335 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.803 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.373 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.643 Shapiro Wilk GOF Test

Skewness Detects      2.355 Kurtosis Detects      5.77

Mean of Logged Detects    -3.398 SD of Logged Detects      0.982

Mean Detects     0.0547 SD Detects     0.0705

Median Detects     0.02 CV Detects      1.288

Maximum Detect      0.21 Maximum Non-Detect      0.15

Variance Detects    0.00496 Percent Non-Detects     53.33%

Number of Distinct Detects      6 Number of Distinct Non-Detects      6

Minimum Detect     0.012 Minimum Non-Detect    0.0039

Number of Missing Observations      9

Number of Detects      7 Number of Non-Detects      8

SVOCs_Acenaphthylene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     0.0714 95% KM (Percentile Bootstrap) UCL     0.0701

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.0504 SD in Log Scale      1.232

   95% t UCL (Assumes normality)     0.0739    95% H-Stat UCL      0.167

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.051 Mean in Log Scale    -3.577

KM SD (logged)      1.236    95% Critical H Value (KM-Log)      3.139

KM Standard Error of Mean (logged)      0.357
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

KM SD (logged)      1.226    95% Critical H Value (KM-Log)      3.121

KM Standard Error of Mean (logged)      0.361

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.407    95% H-UCL (KM -Log)     0.0719

   95% BCA Bootstrap UCL     0.0671    95% Bootstrap t UCL      0.106

   95% H-UCL (Log ROS)     0.083

SD in Original Scale     0.0529 SD in Log Scale      1.315

   95% t UCL (assumes normality of ROS data)     0.0522    95% Percentile Bootstrap UCL     0.0522

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0281 Mean in Log Scale    -4.506

Lilliefors Test Statistic      0.271 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.873 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     0.0523 95% Gamma Adjusted UCL (use when n<50)     0.0559

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (25.84, )     15.25 Adjusted Chi Square Value (25.84, )     14.26

nu hat (MLE)     30.63 nu star (bias corrected)     25.84

MLE Mean (bias corrected)     0.0309 MLE Sd (bias corrected)     0.0333

k hat (MLE)      1.021 k star (bias corrected MLE)      0.861

Theta hat (MLE)     0.0302 Theta star (bias corrected MLE)     0.0358

Maximum      0.21 Median     0.01

SD     0.0516 CV      1.671

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     0.0309

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (9.95, )      3.913 Adjusted Chi Square Value (9.95, )      3.459

95% Gamma Approximate KM-UCL (use when n>=50)      0.0747 95% Gamma Adjusted KM-UCL (use when n<50)     0.0846

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.332 nu hat (KM)      9.953

MLE Mean (bias corrected)     0.0547 MLE Sd (bias corrected)     0.063

Theta hat (MLE)     0.0475 Theta star (bias corrected MLE)     0.0726

nu hat (MLE)     16.14 nu star (bias corrected)     10.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.153 k star (bias corrected MLE)      0.754

K-S Test Statistic      0.295 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.319 Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.726 Detected data appear Gamma Distributed at 5% Significance Level
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.204 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.244 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.564 Anderson-Darling GOF Test

5% A-D Critical Value      0.764 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.518 99% KM Chebyshev UCL      0.728

   95% KM (z) UCL      0.258    95% KM Bootstrap t UCL      0.334

90% KM Chebyshev UCL      0.335 95% KM Chebyshev UCL      0.412

SD      0.211    95% KM (BCA) UCL      0.271

   95% KM (t) UCL      0.264    95% KM (Percentile Bootstrap) UCL      0.266

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.165 Standard Error of Mean     0.0567

5% Lilliefors Critical Value      0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.259 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.742 Shapiro Wilk GOF Test

Skewness Detects      1.92 Kurtosis Detects      3.724

Mean of Logged Detects    -2.365 SD of Logged Detects      1.226

Mean Detects      0.184 SD Detects      0.229

Median Detects     0.067 CV Detects      1.244

Maximum Detect      0.8 Maximum Non-Detect      0.15

Variance Detects     0.0524 Percent Non-Detects     13.33%

Number of Distinct Detects     12 Number of Distinct Non-Detects      2

Minimum Detect     0.014 Minimum Non-Detect     0.09

Number of Missing Observations      9

Number of Detects     13 Number of Non-Detects      2

SVOCs_Anthracene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     0.0846

Suggested UCL to Use

95% KM (t) UCL     0.0547 95% GROS Adjusted Gamma UCL     0.0559

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     0.0536 SD in Log Scale      1.496

   95% t UCL (Assumes normality)     0.0593    95% H-Stat UCL      0.176

Mean in Original Scale     0.0349 Mean in Log Scale    -4.296
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      0.216 SD in Log Scale      1.151

   95% t UCL (Assumes normality)      0.266    95% H-Stat UCL      0.429

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.167 Mean in Log Scale    -2.429

KM SD (logged)      1.157    95% Critical H Value (KM-Log)      3.003

KM Standard Error of Mean (logged)      0.315

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.495    95% H-UCL (KM -Log)      0.408

   95% BCA Bootstrap UCL      0.291    95% Bootstrap t UCL      0.36

   95% H-UCL (Log ROS)      0.431

SD in Original Scale      0.218 SD in Log Scale      1.172

   95% t UCL (assumes normality of ROS data)      0.264    95% Percentile Bootstrap UCL      0.261

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.165 Mean in Log Scale    -2.476

Lilliefors Test Statistic      0.168 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.301 95% Gamma Adjusted UCL (use when n<50)      0.326

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (19.31, )     10.35 Adjusted Chi Square Value (19.31, )      9.545

nu hat (MLE)     22.47 nu star (bias corrected)     19.31

MLE Mean (bias corrected)      0.161 MLE Sd (bias corrected)      0.201

k hat (MLE)      0.749 k star (bias corrected MLE)      0.644

Theta hat (MLE)      0.215 Theta star (bias corrected MLE)      0.251

Maximum      0.8 Median     0.053

SD      0.22 CV      1.366

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0135 Mean      0.161

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (18.32, )      9.621 Adjusted Chi Square Value (18.32, )      8.853

95% Gamma Approximate KM-UCL (use when n>=50)       0.313 95% Gamma Adjusted KM-UCL (use when n<50)      0.341

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.611 nu hat (KM)     18.32

MLE Mean (bias corrected)      0.184 MLE Sd (bias corrected)      0.216

Theta hat (MLE)      0.211 Theta star (bias corrected MLE)      0.255

nu hat (MLE)     22.69 nu star (bias corrected)     18.79

Gamma Statistics on Detected Data Only

k hat (MLE)      0.873 k star (bias corrected MLE)      0.723
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Theta hat (MLE)      0.673 Theta star (bias corrected MLE)      0.815

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.209 k star (bias corrected MLE)      0.998

K-S Test Statistic      0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.234 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.646 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.213 99% KM Chebyshev UCL      3.073

   95% KM (z) UCL      1.147    95% KM Bootstrap t UCL      1.474

90% KM Chebyshev UCL      1.461 95% KM Chebyshev UCL      1.776

SD      0.865    95% KM (BCA) UCL      1.189

   95% KM (t) UCL      1.174    95% KM (Percentile Bootstrap) UCL      1.177

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.765 Standard Error of Mean      0.232

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.316 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.73 Shapiro Wilk GOF Test

Skewness Detects      1.941 Kurtosis Detects      3.569

Mean of Logged Detects    -0.674 SD of Logged Detects      0.973

Mean Detects      0.814 SD Detects      0.909

Median Detects      0.485 CV Detects      1.117

Maximum Detect      3.3 Maximum Non-Detect     0.09

Variance Detects      0.827 Percent Non-Detects      6.667%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect      0.15 Minimum Non-Detect     0.09

Number of Missing Observations      9

Number of Detects     14 Number of Non-Detects      1

SVOCs_Benzo(a)anthracene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.341

Suggested UCL to Use

95% KM (Chebyshev) UCL      0.412 95% GROS Adjusted Gamma UCL      0.326

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.898 SD in Log Scale      1.127

   95% t UCL (Assumes normality)      1.171    95% H-Stat UCL      1.993

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.762 Mean in Log Scale    -0.836

KM SD (logged)      1.003    95% Critical H Value (KM-Log)      2.749

KM Standard Error of Mean (logged)      0.269

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.789    95% H-UCL (KM -Log)      1.571

   95% BCA Bootstrap UCL      1.259    95% Bootstrap t UCL      1.493

   95% H-UCL (Log ROS)      1.968

SD in Original Scale      0.898 SD in Log Scale      1.121

   95% t UCL (assumes normality of ROS data)      1.171    95% Percentile Bootstrap UCL      1.186

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.762 Mean in Log Scale    -0.833

Lilliefors Test Statistic      0.162 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.934 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      1.343 95% Gamma Adjusted UCL (use when n<50)      1.445

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (22.59, )     12.78 Adjusted Chi Square Value (22.59, )     11.88

nu hat (MLE)     26.57 nu star (bias corrected)     22.59

MLE Mean (bias corrected)      0.76 MLE Sd (bias corrected)      0.876

k hat (MLE)      0.886 k star (bias corrected MLE)      0.753

Theta hat (MLE)      0.858 Theta star (bias corrected MLE)      1.009

Maximum      3.3 Median      0.43

SD      0.9 CV      1.185

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.76

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (23.46, )     13.44 Adjusted Chi Square Value (23.46, )     12.51

95% Gamma Approximate KM-UCL (use when n>=50)       1.336 95% Gamma Adjusted KM-UCL (use when n<50)      1.435

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.782 nu hat (KM)     23.46

MLE Mean (bias corrected)      0.814 MLE Sd (bias corrected)      0.815

nu hat (MLE)     33.86 nu star (bias corrected)     27.93
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Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      0.769 MLE Sd (bias corrected)      0.762

Theta hat (MLE)      0.623 Theta star (bias corrected MLE)      0.755

nu hat (MLE)     34.57 nu star (bias corrected)     28.49

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.235 k star (bias corrected MLE)      1.018

K-S Test Statistic      0.242 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.234 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.816 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.05 99% KM Chebyshev UCL      2.837

   95% KM (z) UCL      1.073    95% KM Bootstrap t UCL      1.328

90% KM Chebyshev UCL      1.361 95% KM Chebyshev UCL      1.649

SD      0.793    95% KM (BCA) UCL      1.105

   95% KM (t) UCL      1.098    95% KM (Percentile Bootstrap) UCL      1.071

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.723 Standard Error of Mean      0.212

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.347 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.724 Shapiro Wilk GOF Test

Skewness Detects      1.653 Kurtosis Detects      1.668

Mean of Logged Detects    -0.72 SD of Logged Detects      0.965

Mean Detects      0.769 SD Detects      0.832

Median Detects      0.46 CV Detects      1.083

Maximum Detect      2.8 Maximum Non-Detect     0.09

Variance Detects      0.692 Percent Non-Detects      6.667%

Number of Distinct Detects     12 Number of Distinct Non-Detects      1

Minimum Detect      0.14 Minimum Non-Detect     0.09

Number of Missing Observations      9

Number of Detects     14 Number of Non-Detects      1

SVOCs_Benzo(a)pyrene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      1.435

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.776 95% GROS Adjusted Gamma UCL      1.445
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.649

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.823 SD in Log Scale      1.115

   95% t UCL (Assumes normality)      1.095    95% H-Stat UCL      1.852

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.72 Mean in Log Scale    -0.879

KM SD (logged)      0.992    95% Critical H Value (KM-Log)      2.732

KM Standard Error of Mean (logged)      0.266

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.833    95% H-UCL (KM -Log)      1.469

   95% BCA Bootstrap UCL      1.13    95% Bootstrap t UCL      1.27

   95% H-UCL (Log ROS)      1.83

SD in Original Scale      0.823 SD in Log Scale      1.109

   95% t UCL (assumes normality of ROS data)      1.095    95% Percentile Bootstrap UCL      1.092

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.72 Mean in Log Scale    -0.876

Lilliefors Test Statistic      0.174 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.916 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.262    95% Gamma Adjusted UCL (use when n<50)      1.356

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (22.99, )     13.08 Adjusted Chi Square Value (22.99, )     12.17

nu hat (MLE)     27.07 nu star (bias corrected)     22.99

MLE Mean (bias corrected)      0.718 MLE Sd (bias corrected)      0.82

k hat (MLE)      0.902 k star (bias corrected MLE)      0.766

Theta hat (MLE)      0.796 Theta star (bias corrected MLE)      0.937

Maximum      2.8 Median      0.46

SD      0.825 CV      1.15

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.718

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (24.97, )     14.59 Adjusted Chi Square Value (24.97, )     13.62

   95% Gamma Approximate KM-UCL (use when n>=50)       1.238    95% Gamma Adjusted KM-UCL (use when n<50)      1.326

k hat (KM)      0.832 nu hat (KM)     24.97

Page 44 of 77

I I I I 



Lognormal Statistics

5% Lilliefors Critical Value      0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.155 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.959 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      1.361    95% Adjusted Gamma UCL (use when n<50)      1.456

Adjusted Level of Significance     0.0324 Adjusted Chi Square Value     14.2

MLE Mean (bias corrected)      0.802 MLE Sd (bias corrected)      0.866

Approximate Chi Square Value (0.05)     15.19

Theta hat (MLE)      0.789 Theta star (bias corrected MLE)      0.935

nu hat (MLE)     30.53 nu star (bias corrected)     25.75

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.018 k star (bias corrected MLE)      0.858

K-S Test Statistic      0.225 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.228 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.662 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.763 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      1.241

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      1.224    95% Adjusted-CLT UCL (Chen-1995)      1.301

5% Lilliefors Critical Value      0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.348 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.711 Shapiro Wilk GOF Test

SD      0.928 Std. Error of Mean      0.239

Coefficient of Variation      1.156 Skewness      1.586

Minimum     0.057 Mean      0.802

Maximum      2.8 Median      0.47

Total Number of Observations     15 Number of Distinct Observations     15

Number of Missing Observations      9

SVOCs_Benzo(b)fluoranthene

General Statistics

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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SD      0.577    95% KM (BCA) UCL      0.837

   95% KM (t) UCL      0.831    95% KM (Percentile Bootstrap) UCL      0.806

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.558 Standard Error of Mean      0.155

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.3 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.754 Shapiro Wilk GOF Test

Skewness Detects      1.322 Kurtosis Detects      0.211

Mean of Logged Detects    -0.996 SD of Logged Detects      1.019

Mean Detects      0.592 SD Detects      0.605

Median Detects      0.365 CV Detects      1.022

Maximum Detect      1.8 Maximum Non-Detect     0.09

Variance Detects      0.366 Percent Non-Detects      6.667%

Number of Distinct Detects     12 Number of Distinct Non-Detects      1

Minimum Detect     0.083 Minimum Non-Detect     0.09

Number of Missing Observations      9

Number of Detects     14 Number of Non-Detects      1

SVOCs_Benzo(g,h,i)perylene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      1.456

   90% Chebyshev(Mean, Sd) UCL      1.521    95% Chebyshev(Mean, Sd) UCL      1.846

 97.5% Chebyshev(Mean, Sd) UCL      2.298    99% Chebyshev(Mean, Sd) UCL      3.185

   95% Hall's Bootstrap UCL      1.18    95% Percentile Bootstrap UCL      1.208

   95% BCA Bootstrap UCL      1.305

   95% CLT UCL      1.196    95% Jackknife UCL      1.224

   95% Standard Bootstrap UCL      1.189    95% Bootstrap-t UCL      1.465

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      1.908  97.5% Chebyshev (MVUE) UCL      2.388

   99% Chebyshev (MVUE) UCL      3.331

Assuming Lognormal Distribution

   95% H-UCL      2.034    90% Chebyshev (MVUE) UCL      1.562

Maximum of Logged Data      1.03 SD of logged Data      1.115

Minimum of Logged Data    -2.865 Mean of logged Data    -0.786
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL      0.857    95% Bootstrap t UCL      0.928

   95% H-UCL (Log ROS)      1.396

SD in Original Scale      0.599 SD in Log Scale      1.099

   95% t UCL (assumes normality of ROS data)      0.829    95% Percentile Bootstrap UCL      0.804

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.556 Mean in Log Scale    -1.123

Lilliefors Test Statistic      0.139 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.937 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.971 95% Gamma Adjusted UCL (use when n<50)      1.044

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (23.09, )     13.16 Adjusted Chi Square Value (23.09, )     12.24

nu hat (MLE)     27.19 nu star (bias corrected)     23.09

MLE Mean (bias corrected)      0.553 MLE Sd (bias corrected)      0.631

k hat (MLE)      0.906 k star (bias corrected MLE)      0.77

Theta hat (MLE)      0.61 Theta star (bias corrected MLE)      0.719

Maximum      1.8 Median      0.33

SD      0.602 CV      1.088

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.553

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (28.03, )     16.95 Adjusted Chi Square Value (28.03, )     15.89

95% Gamma Approximate KM-UCL (use when n>=50)       0.923 95% Gamma Adjusted KM-UCL (use when n<50)      0.984

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.934 nu hat (KM)     28.03

MLE Mean (bias corrected)      0.592 MLE Sd (bias corrected)      0.595

Theta hat (MLE)      0.494 Theta star (bias corrected MLE)      0.598

nu hat (MLE)     33.58 nu star (bias corrected)     27.72

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.199 k star (bias corrected MLE)      0.99

K-S Test Statistic      0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.234 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.586 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.524 99% KM Chebyshev UCL      2.098

   95% KM (z) UCL      0.813    95% KM Bootstrap t UCL      0.914

90% KM Chebyshev UCL      1.022 95% KM Chebyshev UCL      1.233
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97.5% KM Chebyshev UCL      1.609 99% KM Chebyshev UCL      2.21

   95% KM (z) UCL      0.862    95% KM Bootstrap t UCL      0.977

90% KM Chebyshev UCL      1.082 95% KM Chebyshev UCL      1.303

SD      0.606    95% KM (BCA) UCL      0.887

   95% KM (t) UCL      0.881    95% KM (Percentile Bootstrap) UCL      0.87

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.595 Standard Error of Mean      0.162

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.337 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.732 Shapiro Wilk GOF Test

Skewness Detects      1.461 Kurtosis Detects      0.654

Mean of Logged Detects    -0.876 SD of Logged Detects      0.943

Mean Detects      0.632 SD Detects      0.634

Median Detects      0.4 CV Detects      1.004

Maximum Detect      2 Maximum Non-Detect     0.09

Variance Detects      0.402 Percent Non-Detects      6.667%

Number of Distinct Detects     13 Number of Distinct Non-Detects      1

Minimum Detect     0.084 Minimum Non-Detect     0.09

Number of Missing Observations      9

Number of Detects     14 Number of Non-Detects      1

SVOCs_Benzo(k)fluoranthene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.984

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.233 95% GROS Adjusted Gamma UCL      1.044

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.6 SD in Log Scale      1.123

   95% t UCL (Assumes normality)      0.828    95% H-Stat UCL      1.459

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.556 Mean in Log Scale    -1.136

KM SD (logged)      1.02    95% Critical H Value (KM-Log)      2.775

KM Standard Error of Mean (logged)      0.273

KM Mean (logged)    -1.095    95% H-UCL (KM -Log)      1.198
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KM SD (logged)      0.964    95% Critical H Value (KM-Log)      2.688

KM Standard Error of Mean (logged)      0.258

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.982    95% H-UCL (KM -Log)      1.192

   95% BCA Bootstrap UCL      0.92    95% Bootstrap t UCL      0.972

   95% H-UCL (Log ROS)      1.314

SD in Original Scale      0.628 SD in Log Scale      1.015

   95% t UCL (assumes normality of ROS data)      0.88    95% Percentile Bootstrap UCL      0.857

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.594 Mean in Log Scale    -0.992

Lilliefors Test Statistic      0.182 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.929 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.015    95% Gamma Adjusted UCL (use when n<50)      1.088

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (24.62, )     14.32 Adjusted Chi Square Value (24.62, )     13.36

nu hat (MLE)     29.1 nu star (bias corrected)     24.62

MLE Mean (bias corrected)      0.59 MLE Sd (bias corrected)      0.652

k hat (MLE)      0.97 k star (bias corrected MLE)      0.821

Theta hat (MLE)      0.608 Theta star (bias corrected MLE)      0.719

Maximum      2 Median      0.38

SD      0.632 CV      1.07

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.59

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (28.96, )     17.67 Adjusted Chi Square Value (28.96, )     16.6

   95% Gamma Approximate KM-UCL (use when n>=50)       0.975    95% Gamma Adjusted KM-UCL (use when n<50)      1.039

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.965 nu hat (KM)     28.96

MLE Mean (bias corrected)      0.632 MLE Sd (bias corrected)      0.602

Theta hat (MLE)      0.47 Theta star (bias corrected MLE)      0.573

nu hat (MLE)     37.61 nu star (bias corrected)     30.88

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.343 k star (bias corrected MLE)      1.103

K-S Test Statistic      0.244 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.233 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.815 Anderson-Darling GOF Test

5% A-D Critical Value      0.754 Detected Data Not Gamma Distributed at 5% Significance Level
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K-S Test Statistic      0.232 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.257 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.382 Anderson-Darling GOF Test

5% A-D Critical Value      0.735 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.213 99% KM Chebyshev UCL      1.594

   95% KM (z) UCL      0.739    95% KM Bootstrap t UCL      0.783

90% KM Chebyshev UCL      0.878 95% KM Chebyshev UCL      1.018

SD      0.35    95% KM (BCA) UCL      0.737

95% KM (t) UCL      0.751 95% KM (Percentile Bootstrap) UCL      0.729

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.569 Standard Error of Mean      0.103

5% Lilliefors Critical Value      0.267 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.174 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.935 Shapiro Wilk GOF Test

Skewness Detects      0.789 Kurtosis Detects      1.009

Mean of Logged Detects    -0.659 SD of Logged Detects      0.704

Mean Detects      0.625 SD Detects      0.362

Median Detects      0.54 CV Detects      0.58

Maximum Detect      1.4 Maximum Non-Detect      7.9

Variance Detects      0.131 Percent Non-Detects     26.67%

Number of Distinct Detects     11 Number of Distinct Non-Detects      4

Minimum Detect      0.13 Minimum Non-Detect      0.2

Number of Missing Observations      9

Number of Detects     11 Number of Non-Detects      4

SVOCs_Bis(2-ethylhexyl)phthalate

General Statistics

Total Number of Observations     15 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.303

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.629 SD in Log Scale      1.075

   95% t UCL (Assumes normality)      0.879    95% H-Stat UCL      1.458

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.593 Mean in Log Scale    -1.024
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SD in Original Scale      1.013 SD in Log Scale      1.001

   95% t UCL (Assumes normality)      1.365    95% H-Stat UCL      1.964

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.904 Mean in Log Scale    -0.561

KM SD (logged)      0.728    95% Critical H Value (KM-Log)      2.344

KM Standard Error of Mean (logged)      0.219

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.791    95% H-UCL (KM -Log)      0.933

   95% BCA Bootstrap UCL      0.72    95% Bootstrap t UCL      0.746

   95% H-UCL (Log ROS)      0.848

SD in Original Scale      0.334 SD in Log Scale      0.651

   95% t UCL (assumes normality of ROS data)      0.707    95% Percentile Bootstrap UCL      0.697

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.555 Mean in Log Scale    -0.767

Lilliefors Test Statistic      0.276 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.902 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.757    95% Gamma Adjusted UCL (use when n<50)      0.786

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (72.65, )     54.02 Adjusted Chi Square Value (72.65, )     52.05

nu hat (MLE)     89.14 nu star (bias corrected)     72.65

MLE Mean (bias corrected)      0.563 MLE Sd (bias corrected)      0.362

k hat (MLE)      2.971 k star (bias corrected MLE)      2.422

Theta hat (MLE)      0.189 Theta star (bias corrected MLE)      0.233

Maximum      1.4 Median      0.509

SD      0.332 CV      0.589

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.13 Mean      0.563

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (79.39, )     59.86 Adjusted Chi Square Value (79.39, )     57.78

   95% Gamma Approximate KM-UCL (use when n>=50)       0.755    95% Gamma Adjusted KM-UCL (use when n<50)      0.782

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.646 nu hat (KM)     79.39

MLE Mean (bias corrected)      0.625 MLE Sd (bias corrected)      0.43

Theta hat (MLE)      0.222 Theta star (bias corrected MLE)      0.297

nu hat (MLE)     61.85 nu star (bias corrected)     46.31

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.811 k star (bias corrected MLE)      2.105
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Theta hat (MLE)      0.106 Theta star (bias corrected MLE)      0.176

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.724 k star (bias corrected MLE)      1.652

K-S Test Statistic      0.305 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.314 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.619 Anderson-Darling GOF Test

5% A-D Critical Value      0.713 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.595 99% KM Chebyshev UCL      0.803

   95% KM (z) UCL      0.336    95% KM Bootstrap t UCL      0.517

90% KM Chebyshev UCL      0.412 95% KM Chebyshev UCL      0.488

SD      0.176    95% KM (BCA) UCL      0.361

95% KM (t) UCL      0.342 95% KM (Percentile Bootstrap) UCL      0.339

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.243 Standard Error of Mean     0.0563

5% Lilliefors Critical Value      0.335 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.803 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.333 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.711 Shapiro Wilk GOF Test

Skewness Detects      2.165 Kurtosis Detects      4.88

Mean of Logged Detects    -1.432 SD of Logged Detects      0.62

Mean Detects      0.29 SD Detects      0.232

Median Detects      0.21 CV Detects      0.8

Maximum Detect      0.79 Maximum Non-Detect      7.9

Variance Detects     0.0538 Percent Non-Detects     53.33%

Number of Distinct Detects      7 Number of Distinct Non-Detects      8

Minimum Detect      0.13 Minimum Non-Detect      0.21

Number of Missing Observations      9

Number of Detects      7 Number of Non-Detects      8

SVOCs_Caprolactam

General Statistics

Total Number of Observations     15 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.751 95% KM (Percentile Bootstrap) UCL      0.729

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.067 SD in Log Scale      1.067

   95% t UCL (Assumes normality)      1.143    95% H-Stat UCL      1.292

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.658 Mean in Log Scale    -1.126

KM SD (logged)      0.496    95% Critical H Value (KM-Log)      2.064

KM Standard Error of Mean (logged)      0.167

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.57    95% H-UCL (KM -Log)      0.309

   95% BCA Bootstrap UCL      0.358    95% Bootstrap t UCL      0.547

   95% H-UCL (Log ROS)      0.29

SD in Original Scale      0.162 SD in Log Scale      0.434

   95% t UCL (assumes normality of ROS data)      0.309    95% Percentile Bootstrap UCL      0.314

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.235 Mean in Log Scale    -1.565

Lilliefors Test Statistic      0.267 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.877 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.297    95% Gamma Adjusted UCL (use when n<50)      0.306

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (97.24, )     75.49 Adjusted Chi Square Value (97.24, )     73.14

nu hat (MLE)   119.9 nu star (bias corrected)     97.24

MLE Mean (bias corrected)      0.23 MLE Sd (bias corrected)      0.128

k hat (MLE)      3.996 k star (bias corrected MLE)      3.241

Theta hat (MLE)     0.0576 Theta star (bias corrected MLE)     0.071

Maximum      0.79 Median      0.19

SD      0.164 CV      0.713

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.108 Mean      0.23

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (57.11, )     40.74 Adjusted Chi Square Value (57.11, )     39.04

   95% Gamma Approximate KM-UCL (use when n>=50)       0.341    95% Gamma Adjusted KM-UCL (use when n<50)      0.356

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.904 nu hat (KM)     57.11

MLE Mean (bias corrected)      0.29 MLE Sd (bias corrected)      0.226

nu hat (MLE)     38.14 nu star (bias corrected)     23.13
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      5.7 nu hat (KM)   171

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0347 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     42.69 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      7.116 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      0.463 99% KM Chebyshev UCL      0.621

   95% KM (z) UCL      0.267    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.325 95% KM Chebyshev UCL      0.383

SD     0.0827    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.272 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.198 Standard Error of Mean     0.0425

Lilliefors Test Statistic      0.191 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.997 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects      0.271 Kurtosis Detects    N/A    

Mean of Logged Detects    -1.472 SD of Logged Detects      0.474

Mean Detects      0.247 SD Detects      0.11

Median Detects      0.24 CV Detects      0.447

Maximum Detect      0.36 Maximum Non-Detect      7.9

Variance Detects     0.0121 Percent Non-Detects     80%

Number of Distinct Detects      3 Number of Distinct Non-Detects     12

Minimum Detect      0.14 Minimum Non-Detect      0.2

Number of Missing Observations      9

Number of Detects      3 Number of Non-Detects     12

SVOCs_Carbazole

General Statistics

Total Number of Observations     15 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.342 95% KM (Percentile Bootstrap) UCL      0.339
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Variance Detects      0.959 Percent Non-Detects      6.667%

Mean Detects      0.926 SD Detects      0.979

Minimum Detect      0.2 Minimum Non-Detect     0.09

Maximum Detect      3.2 Maximum Non-Detect     0.09

Number of Detects     14 Number of Non-Detects      1

Number of Distinct Detects     12 Number of Distinct Non-Detects      1

Total Number of Observations     15 Number of Distinct Observations     13

Number of Missing Observations      9

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Chrysene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.272 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      1.058 SD in Log Scale      1.069

   95% t UCL (Assumes normality)      1.18    95% H-Stat UCL      1.448

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.699 Mean in Log Scale    -1.017

KM SD (logged)      0.369    95% Critical H Value (KM-Log)      1.94

KM Standard Error of Mean (logged)      0.192

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.696    95% H-UCL (KM -Log)      0.238

   95% BCA Bootstrap UCL      0.222    95% Bootstrap t UCL      0.243

   95% H-UCL (Log ROS)      0.208

SD in Original Scale     0.054 SD in Log Scale      0.235

   95% t UCL (assumes normality of ROS data)      0.21    95% Percentile Bootstrap UCL      0.21

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.186 Mean in Log Scale    -1.714

Lilliefors Test Statistic      0.204 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.993 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       0.238    95% Gamma Adjusted KM-UCL (use when n<50)      0.244

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (170.99, )   141.7 Adjusted Chi Square Value (170.99, )   138.5
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   95% Gamma Approximate UCL (use when n>=50)      1.51    95% Gamma Adjusted UCL (use when n<50)      1.621

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (23.51, )     13.48 Adjusted Chi Square Value (23.51, )     12.55

nu hat (MLE)     27.72 nu star (bias corrected)     23.51

MLE Mean (bias corrected)      0.865 MLE Sd (bias corrected)      0.977

k hat (MLE)      0.924 k star (bias corrected MLE)      0.784

Theta hat (MLE)      0.936 Theta star (bias corrected MLE)      1.104

Maximum      3.2 Median      0.55

SD      0.973 CV      1.124

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.865

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (26.00, )     15.38 Adjusted Chi Square Value (26.00, )     14.38

   95% Gamma Approximate KM-UCL (use when n>=50)       1.472    95% Gamma Adjusted KM-UCL (use when n<50)      1.574

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.867 nu hat (KM)     26

MLE Mean (bias corrected)      0.926 MLE Sd (bias corrected)      0.89

Theta hat (MLE)      0.703 Theta star (bias corrected MLE)      0.855

nu hat (MLE)     36.9 nu star (bias corrected)     30.32

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.318 k star (bias corrected MLE)      1.083

K-S Test Statistic      0.272 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.234 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.968 Anderson-Darling GOF Test

5% A-D Critical Value      0.754 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.436 99% KM Chebyshev UCL      3.364

   95% KM (z) UCL      1.283    95% KM Bootstrap t UCL      1.524

90% KM Chebyshev UCL      1.622 95% KM Chebyshev UCL      1.963

SD      0.935    95% KM (BCA) UCL      1.319

   95% KM (t) UCL      1.312    95% KM (Percentile Bootstrap) UCL      1.303

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.871 Standard Error of Mean      0.251

Lilliefors Test Statistic      0.365 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.713 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -0.502 SD of Logged Detects      0.918

Median Detects      0.58 CV Detects      1.057

Skewness Detects      1.601 Kurtosis Detects      1.26
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Normal GOF Test on Detects Only

Skewness Detects      2.029 Kurtosis Detects      5.199

Mean of Logged Detects    -1.699 SD of Logged Detects      0.924

Mean Detects      0.263 SD Detects      0.243

Median Detects      0.19 CV Detects      0.924

Maximum Detect      0.95 Maximum Non-Detect      0.15

Variance Detects     0.059 Percent Non-Detects     13.33%

Number of Distinct Detects     13 Number of Distinct Non-Detects      2

Minimum Detect     0.034 Minimum Non-Detect     0.09

Number of Missing Observations      9

Number of Detects     13 Number of Non-Detects      2

SVOCs_Dibenz(a,h)anthracene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.963

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.971 SD in Log Scale      1.111

   95% t UCL (Assumes normality)      1.309    95% H-Stat UCL      2.247

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.868 Mean in Log Scale    -0.675

KM SD (logged)      0.978    95% Critical H Value (KM-Log)      2.709

KM Standard Error of Mean (logged)      0.262

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.629    95% H-UCL (KM -Log)      1.747

   95% BCA Bootstrap UCL      1.397    95% Bootstrap t UCL      1.511

   95% H-UCL (Log ROS)      2.013

SD in Original Scale      0.969 SD in Log Scale      1.052

   95% t UCL (assumes normality of ROS data)      1.31    95% Percentile Bootstrap UCL      1.272

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.869 Mean in Log Scale    -0.649

Lilliefors Test Statistic      0.205 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.894 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level
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Lilliefors Test Statistic      0.139 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.978 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.385    95% Gamma Adjusted UCL (use when n<50)      0.411

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (27.35, )     16.42 Adjusted Chi Square Value (27.35, )     15.39

nu hat (MLE)     32.52 nu star (bias corrected)     27.35

MLE Mean (bias corrected)      0.231 MLE Sd (bias corrected)      0.242

k hat (MLE)      1.084 k star (bias corrected MLE)      0.912

Theta hat (MLE)      0.214 Theta star (bias corrected MLE)      0.254

Maximum      0.95 Median      0.15

SD      0.24 CV      1.037

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.231

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (32.41, )     20.39 Adjusted Chi Square Value (32.41, )     19.23

   95% Gamma Approximate KM-UCL (use when n>=50)       0.376    95% Gamma Adjusted KM-UCL (use when n<50)      0.399

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.08 nu hat (KM)     32.41

MLE Mean (bias corrected)      0.263 MLE Sd (bias corrected)      0.238

Theta hat (MLE)      0.173 Theta star (bias corrected MLE)      0.216

nu hat (MLE)     39.49 nu star (bias corrected)     31.71

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.519 k star (bias corrected MLE)      1.22

K-S Test Statistic      0.108 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.241 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.218 Anderson-Darling GOF Test

5% A-D Critical Value      0.75 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.619 99% KM Chebyshev UCL      0.846

   95% KM (z) UCL      0.338    95% KM Bootstrap t UCL      0.413

90% KM Chebyshev UCL      0.421 95% KM Chebyshev UCL      0.504

SD      0.228    95% KM (BCA) UCL      0.35

95% KM (t) UCL      0.345 95% KM (Percentile Bootstrap) UCL      0.344

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.237 Standard Error of Mean     0.0613

5% Lilliefors Critical Value      0.246 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.206 Lilliefors GOF Test

Shapiro Wilk Test Statistic      0.796 Shapiro Wilk GOF Test
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Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      2.703    95% Adjusted-CLT UCL (Chen-1995)      2.854

5% Lilliefors Critical Value      0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.296 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.722 Shapiro Wilk GOF Test

SD      2.031 Std. Error of Mean      0.524

Coefficient of Variation      1.141 Skewness      1.468

Minimum      0.1 Mean      1.779

Maximum      5.9 Median      0.88

Total Number of Observations     15 Number of Distinct Observations     14

Number of Missing Observations      9

SVOCs_Fluoranthene

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.345 95% KM (Percentile Bootstrap) UCL      0.344

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.236 SD in Log Scale      0.951

   95% t UCL (Assumes normality)      0.343    95% H-Stat UCL      0.485

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.236 Mean in Log Scale    -1.852

KM SD (logged)      0.924    95% Critical H Value (KM-Log)      2.625

KM Standard Error of Mean (logged)      0.252

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.849    95% H-UCL (KM -Log)      0.461

   95% BCA Bootstrap UCL      0.37    95% Bootstrap t UCL      0.418

   95% H-UCL (Log ROS)      0.475

SD in Original Scale      0.236 SD in Log Scale      0.935

   95% t UCL (assumes normality of ROS data)      0.344    95% Percentile Bootstrap UCL      0.346

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.237 Mean in Log Scale    -1.841
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use

95% Adjusted Gamma UCL      3.273

   90% Chebyshev(Mean, Sd) UCL      3.352    95% Chebyshev(Mean, Sd) UCL      4.065

 97.5% Chebyshev(Mean, Sd) UCL      5.054    99% Chebyshev(Mean, Sd) UCL      6.996

   95% Hall's Bootstrap UCL      2.535    95% Percentile Bootstrap UCL      2.635

   95% BCA Bootstrap UCL      2.813

   95% CLT UCL      2.642    95% Jackknife UCL      2.703

   95% Standard Bootstrap UCL      2.602    95% Bootstrap-t UCL      3.014

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      4.448  97.5% Chebyshev (MVUE) UCL      5.59

   99% Chebyshev (MVUE) UCL      7.832

Assuming Lognormal Distribution

   95% H-UCL      4.953    90% Chebyshev (MVUE) UCL      3.626

Maximum of Logged Data      1.775 SD of logged Data      1.165

Lognormal Statistics

Minimum of Logged Data    -2.303 Mean of logged Data   -0.017

5% Lilliefors Critical Value      0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.121 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.947 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      3.054    95% Adjusted Gamma UCL (use when n<50)      3.273

Adjusted Level of Significance     0.0324 Adjusted Chi Square Value     13.46

MLE Mean (bias corrected)      1.779 MLE Sd (bias corrected)      1.959

Approximate Chi Square Value (0.05)     14.42

Theta hat (MLE)      1.823 Theta star (bias corrected MLE)      2.156

nu hat (MLE)     29.28 nu star (bias corrected)     24.75

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.976 k star (bias corrected MLE)      0.825

K-S Test Statistic      0.162 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.228 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.652 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.764 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      2.736

Page 60 of 77

I I I I 



Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (27.08, )     16.21 Adjusted Chi Square Value (27.08, )     15.18

95% Gamma Approximate KM-UCL (use when n>=50)       0.121 95% Gamma Adjusted KM-UCL (use when n<50)      0.129

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.903 nu hat (KM)     27.08

MLE Mean (bias corrected)     0.0782 MLE Sd (bias corrected)     0.0907

Theta hat (MLE)     0.087 Theta star (bias corrected MLE)      0.105

nu hat (MLE)     23.37 nu star (bias corrected)     19.31

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.899 k star (bias corrected MLE)      0.743

K-S Test Statistic      0.241 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.244 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.756 Anderson-Darling GOF Test

5% A-D Critical Value      0.763 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.202 99% KM Chebyshev UCL      0.279

   95% KM (z) UCL      0.106    95% KM Bootstrap t UCL      0.114

90% KM Chebyshev UCL      0.134 95% KM Chebyshev UCL      0.163

SD     0.076    95% KM (BCA) UCL      0.104

   95% KM (t) UCL      0.109    95% KM (Percentile Bootstrap) UCL      0.106

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0723 Standard Error of Mean     0.0207

5% Lilliefors Critical Value      0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.28 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.775 Shapiro Wilk GOF Test

Skewness Detects      0.863 Kurtosis Detects    -1.054

Mean of Logged Detects    -3.199 SD of Logged Detects      1.256

Mean Detects     0.0782 SD Detects     0.0822

Median Detects     0.025 CV Detects      1.051

Maximum Detect      0.21 Maximum Non-Detect      0.15

Variance Detects    0.00676 Percent Non-Detects     13.33%

Number of Distinct Detects     12 Number of Distinct Non-Detects      2

Minimum Detect    0.0066 Minimum Non-Detect     0.09

Number of Missing Observations      9

Number of Detects     13 Number of Non-Detects      2

SVOCs_Fluorene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     14

For additional insight the user may want to consult a statistician.
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SVOCs_Indeno(1,2,3-cd)pyrene

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.129

Suggested UCL to Use

95% KM (Chebyshev) UCL      0.163 95% GROS Adjusted Gamma UCL      0.133

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     0.0766 SD in Log Scale      1.173

   95% t UCL (Assumes normality)      0.111    95% H-Stat UCL      0.22

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0758 Mean in Log Scale    -3.152

KM SD (logged)      1.183    95% Critical H Value (KM-Log)      3.046

KM Standard Error of Mean (logged)      0.331

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.278    95% H-UCL (KM -Log)      0.199

   95% BCA Bootstrap UCL      0.109    95% Bootstrap t UCL      0.116

   95% H-UCL (Log ROS)      0.198

SD in Original Scale     0.0784 SD in Log Scale      1.176

   95% t UCL (assumes normality of ROS data)      0.107    95% Percentile Bootstrap UCL      0.103

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0711 Mean in Log Scale    -3.264

Lilliefors Test Statistic      0.19 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.895 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.124 95% Gamma Adjusted UCL (use when n<50)      0.133

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (24.44, )     14.18 Adjusted Chi Square Value (24.44, )     13.23

nu hat (MLE)     28.88 nu star (bias corrected)     24.44

MLE Mean (bias corrected)     0.072 MLE Sd (bias corrected)     0.0797

k hat (MLE)      0.963 k star (bias corrected MLE)      0.815

Theta hat (MLE)     0.0748 Theta star (bias corrected MLE)     0.0884

Maximum      0.21 Median     0.0291

SD     0.0778 CV      1.081

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0066 Mean     0.072

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Maximum      1.7 Median      0.36

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.514

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (30.91, )     19.21 Adjusted Chi Square Value (30.91, )     18.08

95% Gamma Approximate KM-UCL (use when n>=50)       0.836 95% Gamma Adjusted KM-UCL (use when n<50)      0.888

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.03 nu hat (KM)     30.91

MLE Mean (bias corrected)      0.55 MLE Sd (bias corrected)      0.517

Theta hat (MLE)      0.398 Theta star (bias corrected MLE)      0.485

nu hat (MLE)     38.75 nu star (bias corrected)     31.78

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.384 k star (bias corrected MLE)      1.135

K-S Test Statistic      0.207 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.233 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.62 Anderson-Darling GOF Test

5% A-D Critical Value      0.753 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.376 99% KM Chebyshev UCL      1.884

   95% KM (z) UCL      0.745    95% KM Bootstrap t UCL      0.849

90% KM Chebyshev UCL      0.931 95% KM Chebyshev UCL      1.117

SD      0.512    95% KM (BCA) UCL      0.766

   95% KM (t) UCL      0.761    95% KM (Percentile Bootstrap) UCL      0.749

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.519 Standard Error of Mean      0.137

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.316 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.759 Shapiro Wilk GOF Test

Skewness Detects      1.392 Kurtosis Detects      0.525

Mean of Logged Detects    -1 SD of Logged Detects      0.929

Mean Detects      0.55 SD Detects      0.535

Median Detects      0.365 CV Detects      0.973

Maximum Detect      1.7 Maximum Non-Detect     0.09

Variance Detects      0.287 Percent Non-Detects      6.667%

Number of Distinct Detects     12 Number of Distinct Non-Detects      1

Minimum Detect     0.086 Minimum Non-Detect     0.09

Number of Missing Observations      9

Number of Detects     14 Number of Non-Detects      1

General Statistics

Total Number of Observations     15 Number of Distinct Observations     13
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Number of Missing Observations      9

SVOCs_Phenanthrene

General Statistics

Total Number of Observations     15 Number of Distinct Observations     12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.888

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.117 95% GROS Adjusted Gamma UCL      0.938

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.532 SD in Log Scale      1.047

   95% t UCL (Assumes normality)      0.759    95% H-Stat UCL      1.218

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.517 Mean in Log Scale    -1.14

KM SD (logged)      0.938    95% Critical H Value (KM-Log)      2.647

KM Standard Error of Mean (logged)      0.251

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.097    95% H-UCL (KM -Log)      1.007

   95% BCA Bootstrap UCL      0.799    95% Bootstrap t UCL      0.846

   95% H-UCL (Log ROS)      1.13

SD in Original Scale      0.531 SD in Log Scale      1.002

   95% t UCL (assumes normality of ROS data)      0.76    95% Percentile Bootstrap UCL      0.756

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.518 Mean in Log Scale    -1.116

Lilliefors Test Statistic      0.148 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.876 95% Gamma Adjusted UCL (use when n<50)      0.938

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (25.40, )     14.91 Adjusted Chi Square Value (25.40, )     13.93

nu hat (MLE)     30.08 nu star (bias corrected)     25.4

MLE Mean (bias corrected)      0.514 MLE Sd (bias corrected)      0.559

k hat (MLE)      1.003 k star (bias corrected MLE)      0.847

Theta hat (MLE)      0.513 Theta star (bias corrected MLE)      0.608

SD      0.535 CV      1.039
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL      2.115  97.5% Chebyshev (MVUE) UCL      2.671

   99% Chebyshev (MVUE) UCL      3.765

Assuming Lognormal Distribution

   95% H-UCL      2.518    90% Chebyshev (MVUE) UCL      1.714

Maximum of Logged Data      0.916 SD of logged Data      1.233

Lognormal Statistics

Minimum of Logged Data    -3.194 Mean of logged Data    -0.87

5% Lilliefors Critical Value      0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.179 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.928 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      1.42    95% Adjusted Gamma UCL (use when n<50)      1.528

Adjusted Level of Significance     0.0324 Adjusted Chi Square Value     12.03

MLE Mean (bias corrected)      0.806 MLE Sd (bias corrected)      0.925

Approximate Chi Square Value (0.05)     12.94

Theta hat (MLE)      0.901 Theta star (bias corrected MLE)      1.061

nu hat (MLE)     26.83 nu star (bias corrected)     22.8

Gamma Statistics

k hat (MLE)      0.894 k star (bias corrected MLE)      0.76

5% K-S Critical Value      0.229 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value      0.768 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.212 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.774 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      1.223    95% Adjusted-CLT UCL (Chen-1995)      1.278

   95% Modified-t UCL (Johnson-1978)      1.236

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.268 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.736 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.138 Skewness      1.253

Maximum      2.5 Median      0.32

SD      0.918 Std. Error of Mean      0.237

Minimum     0.041 Mean      0.806
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MLE Mean (bias corrected)      1.287 MLE Sd (bias corrected)      1.396

Approximate Chi Square Value (0.05)     14.97

Theta hat (MLE)      1.279 Theta star (bias corrected MLE)      1.515

nu hat (MLE)     30.18 nu star (bias corrected)     25.47

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.006 k star (bias corrected MLE)      0.849

K-S Test Statistic      0.137 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.228 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.451 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.763 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      1.954

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      1.93    95% Adjusted-CLT UCL (Chen-1995)      2.036

5% Lilliefors Critical Value      0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.268 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.755 Shapiro Wilk GOF Test

SD      1.416 Std. Error of Mean      0.366

Coefficient of Variation      1.1 Skewness      1.47

Minimum     0.059 Mean      1.287

Maximum      4.4 Median      0.81

Total Number of Observations     15 Number of Distinct Observations     15

Number of Missing Observations      9

SVOCs_Pyrene

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      1.528

   90% Chebyshev(Mean, Sd) UCL      1.517    95% Chebyshev(Mean, Sd) UCL      1.839

 97.5% Chebyshev(Mean, Sd) UCL      2.286    99% Chebyshev(Mean, Sd) UCL      3.163

   95% Hall's Bootstrap UCL      1.134    95% Percentile Bootstrap UCL      1.208

   95% BCA Bootstrap UCL      1.231

   95% CLT UCL      1.196    95% Jackknife UCL      1.223

   95% Standard Bootstrap UCL      1.186    95% Bootstrap-t UCL      1.375

Nonparametric Distribution Free UCLs
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable VOCs_1,1,1-Trichloroethane was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects     14

Number of Missing Observations      8

Number of Detects      1 Number of Non-Detects     15

VOCs_1,1,1-Trichloroethane

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      2.343

   90% Chebyshev(Mean, Sd) UCL      2.383    95% Chebyshev(Mean, Sd) UCL      2.88

 97.5% Chebyshev(Mean, Sd) UCL      3.57    99% Chebyshev(Mean, Sd) UCL      4.924

   95% Hall's Bootstrap UCL      1.883    95% Percentile Bootstrap UCL      1.923

   95% BCA Bootstrap UCL      2.036

   95% CLT UCL      1.888    95% Jackknife UCL      1.93

   95% Standard Bootstrap UCL      1.874    95% Bootstrap-t UCL      2.191

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      3.348  97.5% Chebyshev (MVUE) UCL      4.212

   99% Chebyshev (MVUE) UCL      5.909

Assuming Lognormal Distribution

   95% H-UCL      3.774    90% Chebyshev (MVUE) UCL      2.726

Maximum of Logged Data      1.482 SD of logged Data      1.178

Lognormal Statistics

Minimum of Logged Data    -2.83 Mean of logged Data    -0.321

5% Lilliefors Critical Value      0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.105 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.963 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      2.189    95% Adjusted Gamma UCL (use when n<50)      2.343

Adjusted Level of Significance     0.0324 Adjusted Chi Square Value     13.99
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SD in Original Scale     0.031 SD in Log Scale      1.058

   95% t UCL (assumes normality of ROS data)     0.0228    95% Percentile Bootstrap UCL     0.0246

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00962 Mean in Log Scale    -5.971

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0647    95% Gamma Adjusted KM-UCL (use when n<50)     0.0802

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (3.40, )      0.501 Adjusted Chi Square Value (3.40, )      0.404

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.1 nu hat (KM)      3.404

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      0.144 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      1.828 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.457 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL     0.074 99% KM Chebyshev UCL      0.112

   95% KM (z) UCL     0.0265    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     0.0405 95% KM Chebyshev UCL     0.0546

SD     0.0301    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL     0.0276    95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00953 Standard Error of Mean     0.0103

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects    -4.127 SD of Logged Detects      2.952

Mean Detects     0.066 SD Detects     0.0905

Median Detects     0.066 CV Detects      1.371

Maximum Detect      0.13 Maximum Non-Detect     0.03

Variance Detects    0.00819 Percent Non-Detects     88.24%

Number of Distinct Detects      2 Number of Distinct Non-Detects     14

Minimum Detect    0.002 Minimum Non-Detect    0.0054

Number of Missing Observations      7

Number of Detects      2 Number of Non-Detects     15

VOCs_1,1-Dichloroethane

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16
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5% Shapiro Wilk Critical Value      0.788 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.84 Shapiro Wilk GOF Test

Skewness Detects      0.185 Kurtosis Detects    -2.714

Mean of Logged Detects    -1.715 SD of Logged Detects      1.013

Mean Detects      0.261 SD Detects      0.209

Median Detects      0.23 CV Detects      0.801

Maximum Detect      0.52 Maximum Non-Detect      0.72

Variance Detects     0.0437 Percent Non-Detects     64.71%

Number of Distinct Detects      6 Number of Distinct Non-Detects      9

Minimum Detect     0.05 Minimum Non-Detect     0.011

Number of Missing Observations      7

Number of Detects      6 Number of Non-Detects     11

VOCs_Acetone

General Statistics

Total Number of Observations     17 Number of Distinct Observations     15

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable VOCs_1,1-Dichloroethene was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects     15

Number of Missing Observations      7

Number of Detects      1 Number of Non-Detects     16

VOCs_1,1-Dichloroethene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

99% KM (Chebyshev) UCL      0.112

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.0304 SD in Log Scale      0.99

   95% t UCL (Assumes normality)     0.0257    95% H-Stat UCL     0.0179

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0129 Mean in Log Scale    -5.172

   95% BCA Bootstrap UCL     0.0322    95% Bootstrap t UCL      0.853

   95% H-UCL (Log ROS)    0.00926

Page 69 of 77

I I I I 



Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.262 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.851 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.202    95% Gamma Adjusted UCL (use when n<50)      0.218

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (15.35, )      7.503 Adjusted Chi Square Value (15.35, )      6.934

nu hat (MLE)     17.02 nu star (bias corrected)     15.35

MLE Mean (bias corrected)     0.0986 MLE Sd (bias corrected)      0.147

k hat (MLE)      0.5 k star (bias corrected MLE)      0.451

Theta hat (MLE)      0.197 Theta star (bias corrected MLE)      0.219

Maximum      0.52 Median     0.01

SD      0.17 CV      1.726

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     0.0986

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (13.36, )      6.132 Adjusted Chi Square Value (13.36, )      5.626

   95% Gamma Approximate KM-UCL (use when n>=50)       0.229    95% Gamma Adjusted KM-UCL (use when n<50)      0.25

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.393 nu hat (KM)     13.36

MLE Mean (bias corrected)      0.261 MLE Sd (bias corrected)      0.283

Theta hat (MLE)      0.176 Theta star (bias corrected MLE)      0.306

nu hat (MLE)     17.83 nu star (bias corrected)     10.25

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.486 k star (bias corrected MLE)      0.854

K-S Test Statistic      0.291 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.338 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.573 Anderson-Darling GOF Test

5% A-D Critical Value      0.708 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.393 99% KM Chebyshev UCL      0.564

   95% KM (z) UCL      0.181    95% KM Bootstrap t UCL      0.198

90% KM Chebyshev UCL      0.244 95% KM Chebyshev UCL      0.306

SD      0.168    95% KM (BCA) UCL      0.186

95% KM (t) UCL      0.186 95% KM (Percentile Bootstrap) UCL      0.177

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.105 Standard Error of Mean     0.0461

5% Lilliefors Critical Value      0.362 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.293 Lilliefors GOF Test
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

5% Lilliefors Critical Value      0.335 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.18 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.913 Shapiro Wilk GOF Test

Skewness Detects      0.804 Kurtosis Detects    -0.344

Mean of Logged Detects    -6.325 SD of Logged Detects      0.706

Mean Detects    0.0022 SD Detects    0.00147

Median Detects    0.0019 CV Detects      0.668

Maximum Detect    0.0047 Maximum Non-Detect      0.36

Variance Detects 2.1530E-6 Percent Non-Detects     58.82%

Number of Distinct Detects      7 Number of Distinct Non-Detects     10

Minimum Detect 7.6000E-4 Minimum Non-Detect    0.0054

Number of Missing Observations      7

Number of Detects      7 Number of Non-Detects     10

VOCs_Carbon disulfide

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.186 95% KM (Percentile Bootstrap) UCL      0.177

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.179 SD in Log Scale      1.685

   95% t UCL (Assumes normality)      0.197    95% H-Stat UCL      0.726

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.121 Mean in Log Scale    -3.345

KM SD (logged)      1.462    95% Critical H Value (KM-Log)      3.419

KM Standard Error of Mean (logged)      0.404

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.441    95% H-UCL (KM -Log)      0.326

   95% BCA Bootstrap UCL      0.187    95% Bootstrap t UCL      0.218

   95% H-UCL (Log ROS)      0.438

SD in Original Scale      0.17 SD in Log Scale      1.62

   95% t UCL (assumes normality of ROS data)      0.171    95% Percentile Bootstrap UCL      0.166

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0989 Mean in Log Scale    -3.636
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   95% BCA Bootstrap UCL    0.00243    95% Bootstrap t UCL    0.00261

SD in Original Scale 9.2190E-4 SD in Log Scale      0.432

   95% t UCL (assumes normality of ROS data)    0.00235    95% Percentile Bootstrap UCL    0.00236

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00196 Mean in Log Scale    -6.325

Lilliefors Test Statistic      0.151 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.939 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)    0.0098    95% Gamma Adjusted UCL (use when n<50)     0.0102

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (49.13, )     34.04 Adjusted Chi Square Value (49.13, )     32.72

nu hat (MLE)     58.04 nu star (bias corrected)     49.13

MLE Mean (bias corrected)    0.00679 MLE Sd (bias corrected)    0.00565

k hat (MLE)      1.707 k star (bias corrected MLE)      1.445

Theta hat (MLE)    0.00398 Theta star (bias corrected MLE)    0.0047

Maximum     0.01 Median     0.01

SD    0.00406 CV      0.598

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 7.6000E-4 Mean    0.00679

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (88.94, )     68.2 Adjusted Chi Square Value (88.94, )     66.3

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00287    95% Gamma Adjusted KM-UCL (use when n<50)    0.00295

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.616 nu hat (KM)     88.94

MLE Mean (bias corrected)    0.0022 MLE Sd (bias corrected)    0.00175

Theta hat (MLE) 8.4546E-4 Theta star (bias corrected MLE)    0.00139

nu hat (MLE)     36.38 nu star (bias corrected)     22.12

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.599 k star (bias corrected MLE)      1.58

K-S Test Statistic      0.177 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.314 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.259 Anderson-Darling GOF Test

5% A-D Critical Value      0.713 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    0.00566 99% KM Chebyshev UCL    0.00772

   95% KM (z) UCL    0.00311    95% KM Bootstrap t UCL    0.00368

90% KM Chebyshev UCL    0.00386 95% KM Chebyshev UCL    0.00461

SD    0.00136    95% KM (BCA) UCL    0.0031

95% KM (t) UCL    0.00317 95% KM (Percentile Bootstrap) UCL    0.00315

Mean    0.0022 Standard Error of Mean 5.5459E-4
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Skewness Detects    -1.615 Kurtosis Detects    N/A    

Mean of Logged Detects    -1.504 SD of Logged Detects      0.401

Mean Detects      0.233 SD Detects     0.0814

Median Detects      0.27 CV Detects      0.349

Maximum Detect      0.29 Maximum Non-Detect     0.029

Variance Detects    0.00663 Percent Non-Detects     82.35%

Number of Distinct Detects      3 Number of Distinct Non-Detects     13

Minimum Detect      0.14 Minimum Non-Detect    0.0054

Number of Missing Observations      7

Number of Detects      3 Number of Non-Detects     14

VOCs_Methyl acetate

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable VOCs_Chloroform was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects     15

Number of Missing Observations      7

Number of Detects      1 Number of Non-Detects     16

VOCs_Chloroform

General Statistics

Total Number of Observations     17 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    0.00317 95% KM (Percentile Bootstrap) UCL    0.00315

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.0427 SD in Log Scale      1.269

   95% t UCL (Assumes normality)     0.0329    95% H-Stat UCL     0.0245

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0148 Mean in Log Scale    -5.498

KM SD (logged)      0.654    95% Critical H Value (KM-Log)      2.202

KM Standard Error of Mean (logged)      0.267

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -6.325    95% H-UCL (KM -Log)    0.00318

   95% H-UCL (Log ROS)    0.00243
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KM SD (logged)      1.424    95% Critical H Value (KM-Log)      3.353

KM Standard Error of Mean (logged)      0.423

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.565    95% H-UCL (KM -Log)     0.0945

   95% BCA Bootstrap UCL      0.118    95% Bootstrap t UCL      0.166

   95% H-UCL (Log ROS)     0.0993

SD in Original Scale     0.0833 SD in Log Scale      0.761

   95% t UCL (assumes normality of ROS data)      0.105    95% Percentile Bootstrap UCL      0.105

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0698 Mean in Log Scale    -3.041

Lilliefors Test Statistic      0.353 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.823 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       0.128    95% Gamma Adjusted KM-UCL (use when n<50)      0.144

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (8.50, )      3.025 Adjusted Chi Square Value (8.50, )      2.693

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.25 nu hat (KM)      8.495

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0226 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     62.02 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     10.34 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      0.215 99% KM Chebyshev UCL      0.315

   95% KM (z) UCL     0.0902    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.127 95% KM Chebyshev UCL      0.164

SD     0.0913    95% KM (BCA) UCL    N/A    

95% KM (t) UCL     0.093 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0456 Standard Error of Mean     0.0271

Lilliefors Test Statistic      0.34 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.848 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.
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Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.887 Anderson-Darling GOF Test

5% A-D Critical Value      0.814 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.454 99% KM Chebyshev UCL      0.687

   95% KM (z) UCL      0.165    95% KM Bootstrap t UCL      6.92

90% KM Chebyshev UCL      0.25 95% KM Chebyshev UCL      0.335

SD      0.229    95% KM (BCA) UCL      0.18

   95% KM (t) UCL      0.171    95% KM (Percentile Bootstrap) UCL      0.179

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0613 Standard Error of Mean     0.0628

Lilliefors Test Statistic      0.488 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.501 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -5.828 SD of Logged Detects      3.222

Median Detects    0.00235 CV Detects      2.416

Skewness Detects      2.449 Kurtosis Detects      5.999

Variance Detects      0.15 Percent Non-Detects     62.5%

Mean Detects      0.16 SD Detects      0.387

Minimum Detect 1.3000E-4 Minimum Non-Detect    0.0058

Maximum Detect      0.95 Maximum Non-Detect     0.03

Number of Detects      6 Number of Non-Detects     10

Number of Distinct Detects      6 Number of Distinct Non-Detects     10

Total Number of Observations     16 Number of Distinct Observations     16

Number of Missing Observations      8

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

VOCs_Trichloroethene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL     0.093 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.0941 SD in Log Scale      1.601

   95% t UCL (Assumes normality)     0.0855    95% H-Stat UCL      0.144

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0457 Mean in Log Scale    -4.683
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

KM SD (logged)      2.248    95% Critical H Value (KM-Log)      4.944

KM Standard Error of Mean (logged)      0.831

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -6.624    95% H-UCL (KM -Log)      0.293

   95% BCA Bootstrap UCL      0.239    95% Bootstrap t UCL     21.14

   95% H-UCL (Log ROS)     0.0879

SD in Original Scale      0.237 SD in Log Scale      1.946

   95% t UCL (assumes normality of ROS data)      0.165    95% Percentile Bootstrap UCL      0.179

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0607 Mean in Log Scale    -6.519

Lilliefors Test Statistic      0.244 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.885 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.18    95% Gamma Adjusted UCL (use when n<50)      0.203

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (8.98, )      3.318 Adjusted Chi Square Value (8.98, )      2.937

nu hat (MLE)      9.417 nu star (bias corrected)      8.985

MLE Mean (bias corrected)     0.0663 MLE Sd (bias corrected)      0.125

k hat (MLE)      0.294 k star (bias corrected MLE)      0.281

Theta hat (MLE)      0.225 Theta star (bias corrected MLE)      0.236

Maximum      0.95 Median     0.01

SD      0.236 CV      3.554

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 1.3000E-4 Mean     0.0663

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (2.28, )      0.196 Adjusted Chi Square Value (2.28, )      0.156

   95% Gamma Approximate KM-UCL (use when n>=50)       0.713    95% Gamma Adjusted KM-UCL (use when n<50)      0.896

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     0.0714 nu hat (KM)      2.284

MLE Mean (bias corrected)      0.16 MLE Sd (bias corrected)      0.354

Theta hat (MLE)      0.86 Theta star (bias corrected MLE)      0.784

nu hat (MLE)      2.234 nu star (bias corrected)      2.45

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.186 k star (bias corrected MLE)      0.204

K-S Test Statistic      0.402 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.366 Detected Data Not Gamma Distributed at 5% Significance Level
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

99% KM (Chebyshev) UCL      0.687

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.236 SD in Log Scale      1.94

   95% t UCL (Assumes normality)      0.168    95% H-Stat UCL      0.251

Mean in Original Scale     0.0641 Mean in Log Scale    -5.449
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APPENDIX B3 

SEDIMENT – MECHANICS POND 



Number of Missing Observations      1

Minimum      0.54 Mean      4.753

General Statistics

Total Number of Observations     22 Number of Distinct Observations     20

Number of Bootstrap Operations   2000

Inorganics_Arsenic

From File   ProUCl Input - Eco SD Mech Pond_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 12:16:54 PM

   95% Student's-t UCL      7.152    95% Adjusted-CLT UCL (Chen-1995)      8.107

   95% Modified-t UCL (Johnson-1978)      7.318

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.26 Lilliefors GOF Test

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.601 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.376 Skewness      3.34

Maximum     31 Median      2.7

SD      6.539 Std. Error of Mean      1.394

MLE Mean (bias corrected)      4.753 MLE Sd (bias corrected)      5.006

Approximate Chi Square Value (0.05)     26.24

Theta hat (MLE)      4.712 Theta star (bias corrected MLE)      5.273

nu hat (MLE)     44.38 nu star (bias corrected)     39.66

Gamma Statistics

k hat (MLE)      1.009 k star (bias corrected MLE)      0.901

5% K-S Critical Value      0.191 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.771 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.187 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.741 Anderson-Darling Gamma GOF Test

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      7.186    95% Adjusted Gamma UCL (use when n<50)      7.417

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     25.42
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Maximum of Logged Data      3.434 SD of logged Data      1.06

Lognormal Statistics

Minimum of Logged Data    -0.616 Mean of logged Data      0.987

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.147 Lilliefors Lognormal GOF Test

   95% Hall's Bootstrap UCL     16.44    95% Percentile Bootstrap UCL      7.19

   95% BCA Bootstrap UCL      8.675

   95% CLT UCL      7.046    95% Jackknife UCL      7.152

   95% Standard Bootstrap UCL      7.028    95% Bootstrap-t UCL      9.754

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      9.618  97.5% Chebyshev (MVUE) UCL     11.82

   99% Chebyshev (MVUE) UCL     16.14

Assuming Lognormal Distribution

   95% H-UCL      8.723    90% Chebyshev (MVUE) UCL      8.033

Minimum     13 Mean   126.5

Maximum   409 Median     64.25

Total Number of Observations     22 Number of Distinct Observations     22

Number of Missing Observations      1

Inorganics_Barium

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      7.417

   90% Chebyshev(Mean, Sd) UCL      8.936    95% Chebyshev(Mean, Sd) UCL     10.83

 97.5% Chebyshev(Mean, Sd) UCL     13.46    99% Chebyshev(Mean, Sd) UCL     18.62

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   171.6    95% Adjusted-CLT UCL (Chen-1995)   177.4

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.254 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.795 Shapiro Wilk GOF Test

SD   122.9 Std. Error of Mean     26.2

Coefficient of Variation      0.971 Skewness      1.309
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   95% Modified-t UCL (Johnson-1978)   172.8

MLE Mean (bias corrected)   126.5 MLE Sd (bias corrected)   118.4

Approximate Chi Square Value (0.05)     34.9

Theta hat (MLE)     98.42 Theta star (bias corrected MLE)   110.9

nu hat (MLE)     56.54 nu star (bias corrected)     50.17

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.285 k star (bias corrected MLE)      1.14

K-S Test Statistic      0.186 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.189 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.687 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.764 Detected data appear Gamma Distributed at 5% Significance Level

Maximum of Logged Data      6.014 SD of logged Data      0.97

Lognormal Statistics

Minimum of Logged Data      2.565 Mean of logged Data      4.403

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.131 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.961 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   181.8    95% Adjusted Gamma UCL (use when n<50)   186.9

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     33.95

   95% Hall's Bootstrap UCL   171.1    95% Percentile Bootstrap UCL   169.1

   95% BCA Bootstrap UCL   177.9

   95% CLT UCL   169.6    95% Jackknife UCL   171.6

   95% Standard Bootstrap UCL   169.6    95% Bootstrap-t UCL   182.2

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   255.1  97.5% Chebyshev (MVUE) UCL   310.6

   99% Chebyshev (MVUE) UCL   419.6

Assuming Lognormal Distribution

   95% H-UCL   223.9    90% Chebyshev (MVUE) UCL   215.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use

95% Adjusted Gamma UCL   186.9

   90% Chebyshev(Mean, Sd) UCL   205.1    95% Chebyshev(Mean, Sd) UCL   240.7

 97.5% Chebyshev(Mean, Sd) UCL   290.1    99% Chebyshev(Mean, Sd) UCL   387.1

Page 3 of 86

I I I I 



Number of Missing Observations      1

Number of Detects     15 Number of Non-Detects      7

Inorganics_Beryllium

General Statistics

Total Number of Observations     22 Number of Distinct Observations     21

For additional insight the user may want to consult a statistician.

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.831 Shapiro Wilk GOF Test

Skewness Detects      1.07 Kurtosis Detects    -0.211

Mean of Logged Detects    -0.86 SD of Logged Detects      1.316

Mean Detects      0.791 SD Detects      0.795

Median Detects      0.47 CV Detects      1.005

Maximum Detect      2.4 Maximum Non-Detect      1.5

Variance Detects      0.632 Percent Non-Detects     31.82%

Number of Distinct Detects     15 Number of Distinct Non-Detects      7

Minimum Detect     0.04 Minimum Non-Detect      0.5

97.5% KM Chebyshev UCL      1.603 99% KM Chebyshev UCL      2.177

   95% KM (z) UCL      0.891    95% KM Bootstrap t UCL      0.996

90% KM Chebyshev UCL      1.101 95% KM Chebyshev UCL      1.311

SD      0.685    95% KM (BCA) UCL      0.919

95% KM (t) UCL      0.903 95% KM (Percentile Bootstrap) UCL      0.894

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.636 Standard Error of Mean      0.155

5% Lilliefors Critical Value      0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.219 Lilliefors GOF Test

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.864 nu hat (KM)     38.01

MLE Mean (bias corrected)      0.791 MLE Sd (bias corrected)      0.89

Theta hat (MLE)      0.849 Theta star (bias corrected MLE)      1.002

nu hat (MLE)     27.92 nu star (bias corrected)     23.67

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.931 k star (bias corrected MLE)      0.789

K-S Test Statistic      0.131 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.229 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.303 Anderson-Darling GOF Test

5% A-D Critical Value      0.766 Detected data appear Gamma Distributed at 5% Significance Level

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (38.01, )     24.9 Adjusted Chi Square Value (38.01, )     24.1

   95% Gamma Approximate KM-UCL (use when n>=50)       0.972    95% Gamma Adjusted KM-UCL (use when n<50)      1.004
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k hat (MLE)      1.053 k star (bias corrected MLE)      0.94

Theta hat (MLE)      0.59 Theta star (bias corrected MLE)      0.662

Maximum      2.4 Median      0.293

SD      0.697 CV      1.12

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.04 Mean      0.622

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Lilliefors Test Statistic      0.145 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.931    95% Gamma Adjusted UCL (use when n<50)      0.96

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (41.37, )     27.63 Adjusted Chi Square Value (41.37, )     26.79

nu hat (MLE)     46.35 nu star (bias corrected)     41.37

MLE Mean (bias corrected)      0.622 MLE Sd (bias corrected)      0.641

KM SD (logged)      1.234    95% Critical H Value (KM-Log)      2.923

KM Standard Error of Mean (logged)      0.314

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.086    95% H-UCL (KM -Log)      1.588

   95% BCA Bootstrap UCL      0.913    95% Bootstrap t UCL      0.99

   95% H-UCL (Log ROS)      1.263

SD in Original Scale      0.704 SD in Log Scale      1.121

   95% t UCL (assumes normality of ROS data)      0.868    95% Percentile Bootstrap UCL      0.86

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.609 Mean in Log Scale    -1.069

Inorganics_Cadmium

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.903 95% KM (Percentile Bootstrap) UCL      0.894

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.673 SD in Log Scale      1.09

   95% t UCL (Assumes normality)      0.932    95% H-Stat UCL      1.476

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.686 Mean in Log Scale    -0.849
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General Statistics

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.311 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.606 Shapiro Wilk GOF Test

SD     19.15 Std. Error of Mean      4.083

Coefficient of Variation      1.767 Skewness      2.814

Minimum     0.097 Mean     10.84

Maximum     82 Median      2.2

Total Number of Observations     22 Number of Distinct Observations     22

Number of Missing Observations      1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.477 k star (bias corrected MLE)      0.443

K-S Test Statistic      0.196 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.196 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.781 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.809 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     18.27

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     17.86    95% Adjusted-CLT UCL (Chen-1995)     20.17

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0898 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.98 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     20.17    95% Adjusted Gamma UCL (use when n<50)     21.16

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value      9.974

MLE Mean (bias corrected)     10.84 MLE Sd (bias corrected)     16.29

Approximate Chi Square Value (0.05)     10.47

Theta hat (MLE)     22.7 Theta star (bias corrected MLE)     24.48

nu hat (MLE)     21.01 nu star (bias corrected)     19.48

   95% Chebyshev (MVUE) UCL     37.18  97.5% Chebyshev (MVUE) UCL     48.04

   99% Chebyshev (MVUE) UCL     69.38

Assuming Lognormal Distribution

   95% H-UCL     63.69    90% Chebyshev (MVUE) UCL     29.35

Maximum of Logged Data      4.407 SD of logged Data      1.795

Lognormal Statistics

Minimum of Logged Data    -2.333 Mean of logged Data      1.043

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL     21.16

   90% Chebyshev(Mean, Sd) UCL     23.09    95% Chebyshev(Mean, Sd) UCL     28.63

 97.5% Chebyshev(Mean, Sd) UCL     36.34    99% Chebyshev(Mean, Sd) UCL     51.46

   95% Hall's Bootstrap UCL     39.7    95% Percentile Bootstrap UCL     18.06

   95% BCA Bootstrap UCL     20.4

   95% CLT UCL     17.55    95% Jackknife UCL     17.86

   95% Standard Bootstrap UCL     17.4    95% Bootstrap-t UCL     25.41

Normal GOF Test

Shapiro Wilk Test Statistic      0.582 Shapiro Wilk GOF Test

SD  1673 Std. Error of Mean   356.7

Coefficient of Variation      1.797 Skewness      2.623

Minimum     10.7 Mean   930.9

Maximum  6540 Median   333.5

Total Number of Observations     22 Number of Distinct Observations     22

Number of Missing Observations      1

Inorganics_Chromium

General Statistics

K-S Test Statistic      0.189 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.196 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.651 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.808 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  1578

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  1545    95% Adjusted-CLT UCL (Chen-1995)  1731

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.365 Lilliefors GOF Test

Theta hat (MLE)  1934 Theta star (bias corrected MLE)  2088

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.481 k star (bias corrected MLE)      0.446
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Lognormal GOF Test

Shapiro Wilk Test Statistic      0.969 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)  1728    95% Adjusted Gamma UCL (use when n<50)  1813

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     10.08

MLE Mean (bias corrected)   930.9 MLE Sd (bias corrected)  1394

Approximate Chi Square Value (0.05)     10.57

nu hat (MLE)     21.17 nu star (bias corrected)     19.62

   95% Chebyshev (MVUE) UCL  3403  97.5% Chebyshev (MVUE) UCL  4402

   99% Chebyshev (MVUE) UCL  6365

Assuming Lognormal Distribution

   95% H-UCL  6041    90% Chebyshev (MVUE) UCL  2683

Maximum of Logged Data      8.786 SD of logged Data      1.821

Lognormal Statistics

Minimum of Logged Data      2.37 Mean of logged Data      5.508

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.104 Lilliefors Lognormal GOF Test

Suggested UCL to Use

95% Adjusted Gamma UCL  1813

   90% Chebyshev(Mean, Sd) UCL  2001    95% Chebyshev(Mean, Sd) UCL  2486

 97.5% Chebyshev(Mean, Sd) UCL  3159    99% Chebyshev(Mean, Sd) UCL  4480

   95% Hall's Bootstrap UCL  3667    95% Percentile Bootstrap UCL  1539

   95% BCA Bootstrap UCL  1761

   95% CLT UCL  1518    95% Jackknife UCL  1545

   95% Standard Bootstrap UCL  1513    95% Bootstrap-t UCL  2646

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Maximum Detect     19.8 Maximum Non-Detect      2.8

Variance Detects     53.82 Percent Non-Detects     31.82%

Number of Distinct Detects     15 Number of Distinct Non-Detects      7

Minimum Detect     0.055 Minimum Non-Detect      0.7

Number of Missing Observations      1

Number of Detects     15 Number of Non-Detects      7

Inorganics_Chromium, Hexavalent

General Statistics

Total Number of Observations     22 Number of Distinct Observations     22

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      5.343 Standard Error of Mean      1.504

5% Lilliefors Critical Value      0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.217 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.863 Shapiro Wilk GOF Test

Skewness Detects      0.268 Kurtosis Detects    -1.59

Mean of Logged Detects      0.77 SD of Logged Detects      2.26

Mean Detects      7.721 SD Detects      7.336

Median Detects      8.4 CV Detects      0.95

K-S Test Statistic      0.237 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.234 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.969 Anderson-Darling GOF Test

5% A-D Critical Value      0.793 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     14.73 99% KM Chebyshev UCL     20.31

   95% KM (z) UCL      7.816    95% KM Bootstrap t UCL      8.247

90% KM Chebyshev UCL      9.855 95% KM Chebyshev UCL     11.9

SD      6.811    95% KM (BCA) UCL      7.773

95% KM (t) UCL      7.931 95% KM (Percentile Bootstrap) UCL      7.866

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (27.07, )     16.21 Adjusted Chi Square Value (27.07, )     15.58

   95% Gamma Approximate KM-UCL (use when n>=50)       8.924    95% Gamma Adjusted KM-UCL (use when n<50)      9.284

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.615 nu hat (KM)     27.07

MLE Mean (bias corrected)      7.721 MLE Sd (bias corrected)     11.6

Theta hat (MLE)     15.48 Theta star (bias corrected MLE)     17.41

nu hat (MLE)     14.96 nu star (bias corrected)     13.3

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.499 k star (bias corrected MLE)      0.443

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (22.71, )     12.87 Adjusted Chi Square Value (22.71, )     12.32

nu hat (MLE)     24.75 nu star (bias corrected)     22.71

MLE Mean (bias corrected)      5.714 MLE Sd (bias corrected)      7.953

k hat (MLE)      0.563 k star (bias corrected MLE)      0.516

Theta hat (MLE)     10.16 Theta star (bias corrected MLE)     11.07

Maximum     19.8 Median      1.47

SD      6.703 CV      1.173

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.055 Mean      5.714

   95% Gamma Approximate UCL (use when n>=50)     10.08    95% Gamma Adjusted UCL (use when n<50)     10.53
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SD in Original Scale      6.968 SD in Log Scale      2.113

   95% t UCL (assumes normality of ROS data)      7.901    95% Percentile Bootstrap UCL      7.835

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      5.345 Mean in Log Scale     0.0844

Lilliefors Test Statistic      0.259 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.823 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Lognormal at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      7.931 95% KM (Percentile Bootstrap) UCL      7.866

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      6.835 SD in Log Scale      1.934

   95% t UCL (Assumes normality)      8.036    95% H-Stat UCL     55.64

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      5.528 Mean in Log Scale      0.431

   95% BCA Bootstrap UCL      8.003    95% Bootstrap t UCL      8.348

   95% H-UCL (Log ROS)     76.54

Normal GOF Test

Shapiro Wilk Test Statistic      0.642 Shapiro Wilk GOF Test

SD   940.5 Std. Error of Mean   200.5

Coefficient of Variation      1.579 Skewness      1.992

Minimum      6.2 Mean   595.6

Maximum  3150 Median   204

Total Number of Observations     22 Number of Distinct Observations     22

Number of Missing Observations      1

Inorganics_Copper

General Statistics

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.314 Lilliefors GOF Test

Page 10 of 86

I I I I 



K-S Test Statistic      0.189 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.195 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.694 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.802 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   954.9

   95% Student's-t UCL   940.7    95% Adjusted-CLT UCL (Chen-1995)  1016

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.975 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)  1070    95% Adjusted Gamma UCL (use when n<50)  1119

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     11.45

MLE Mean (bias corrected)   595.6 MLE Sd (bias corrected)   851.5

Approximate Chi Square Value (0.05)     11.99

Theta hat (MLE)  1121 Theta star (bias corrected MLE)  1217

nu hat (MLE)     23.38 nu star (bias corrected)     21.53

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.531 k star (bias corrected MLE)      0.489

   95% Chebyshev (MVUE) UCL  2039  97.5% Chebyshev (MVUE) UCL  2625

   99% Chebyshev (MVUE) UCL  3775

Assuming Lognormal Distribution

   95% H-UCL  3144    90% Chebyshev (MVUE) UCL  1617

Maximum of Logged Data      8.055 SD of logged Data      1.713

Lognormal Statistics

Minimum of Logged Data      1.825 Mean of logged Data      5.206

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0853 Lilliefors Lognormal GOF Test

Suggested UCL to Use

95% Adjusted Gamma UCL  1119

   90% Chebyshev(Mean, Sd) UCL  1197    95% Chebyshev(Mean, Sd) UCL  1470

 97.5% Chebyshev(Mean, Sd) UCL  1848    99% Chebyshev(Mean, Sd) UCL  2591

   95% Hall's Bootstrap UCL   951.9    95% Percentile Bootstrap UCL   931.2

   95% BCA Bootstrap UCL  1026

   95% CLT UCL   925.5    95% Jackknife UCL   940.7

   95% Standard Bootstrap UCL   909.5    95% Bootstrap-t UCL  1114

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)
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Maximum Detect     11.4 Maximum Non-Detect      0.45

Variance Detects      9.846 Percent Non-Detects     33.33%

Number of Distinct Detects     14 Number of Distinct Non-Detects      7

Minimum Detect     0.015 Minimum Non-Detect     0.069

Number of Missing Observations      2

Number of Detects     14 Number of Non-Detects      7

Inorganics_Cyanide

General Statistics

Total Number of Observations     21 Number of Distinct Observations     20

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.293 Standard Error of Mean      0.593

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.328 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.651 Shapiro Wilk GOF Test

Skewness Detects      2.447 Kurtosis Detects      6.576

Mean of Logged Detects    -0.707 SD of Logged Detects      1.919

Mean Detects      1.91 SD Detects      3.138

Median Detects      0.54 CV Detects      1.643

K-S Test Statistic      0.174 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.242 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.422 Anderson-Darling GOF Test

5% A-D Critical Value      0.798 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      4.997 99% KM Chebyshev UCL      7.195

   95% KM (z) UCL      2.269    95% KM Bootstrap t UCL      3.591

90% KM Chebyshev UCL      3.073 95% KM Chebyshev UCL      3.879

SD      2.619 95% KM (BCA) UCL      2.412

   95% KM (t) UCL      2.316    95% KM (Percentile Bootstrap) UCL      2.33

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Approximate Chi Square Value (10.24, )      4.094 Adjusted Chi Square Value (10.24, )      3.799

95% Gamma Approximate KM-UCL (use when n>=50)       3.236 95% Gamma Adjusted KM-UCL (use when n<50)      3.487

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.244 nu hat (KM)     10.24

MLE Mean (bias corrected)      1.91 MLE Sd (bias corrected)      2.95

Theta hat (MLE)      4.038 Theta star (bias corrected MLE)      4.556

nu hat (MLE)     13.25 nu star (bias corrected)     11.74

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.473 k star (bias corrected MLE)      0.419
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GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0383

Approximate Chi Square Value (12.33, )      5.445 Adjusted Chi Square Value (12.33, )      5.097

nu hat (MLE)     12.83 nu star (bias corrected)     12.33

MLE Mean (bias corrected)      1.277 MLE Sd (bias corrected)      2.357

k hat (MLE)      0.305 k star (bias corrected MLE)      0.294

Theta hat (MLE)      4.18 Theta star (bias corrected MLE)      4.349

Maximum     11.4 Median     0.08

SD      2.691 CV      2.108

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      1.277

SD in Original Scale      2.685 SD in Log Scale      1.998

   95% t UCL (assumes normality of ROS data)      2.299    95% Percentile Bootstrap UCL      2.248

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.289 Mean in Log Scale    -1.547

Lilliefors Test Statistic      0.117 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.972 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      2.891 95% Gamma Adjusted UCL (use when n<50)      3.089

SD in Original Scale      2.677 SD in Log Scale      1.829

   95% t UCL (Assumes normality)      2.314    95% H-Stat UCL      6.863

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.307 Mean in Log Scale    -1.321

KM SD (logged)      2.004    95% Critical H Value (KM-Log)      4.148

KM Standard Error of Mean (logged)      0.476

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.561    95% H-UCL (KM -Log)     10.04

   95% BCA Bootstrap UCL      2.737    95% Bootstrap t UCL      3.535

   95% H-UCL (Log ROS)      9.96

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      3.487

Suggested UCL to Use

95% KM (BCA) UCL      2.412 95% GROS Adjusted Gamma UCL      3.089

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level
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Number of Missing Observations      1

Minimum  4020 Mean 25602

Inorganics_Iron

General Statistics

Total Number of Observations     22 Number of Distinct Observations     21

   95% Student's-t UCL 48355    95% Adjusted-CLT UCL (Chen-1995) 61268

   95% Modified-t UCL (Johnson-1978) 50526

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.464 Lilliefors GOF Test

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.302 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Coefficient of Variation      2.422 Skewness      4.62

Maximum 302000 Median 11500

SD 62019 Std. Error of Mean 13223

MLE Mean (bias corrected) 25602 MLE Sd (bias corrected) 29449

Approximate Chi Square Value (0.05)     21.07

Theta hat (MLE) 30476 Theta star (bias corrected MLE) 33873

nu hat (MLE)     36.96 nu star (bias corrected)     33.26

Gamma Statistics

k hat (MLE)      0.84 k star (bias corrected MLE)      0.756

5% K-S Critical Value      0.192 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.779 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.331 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      3.149 Anderson-Darling Gamma GOF Test

Maximum of Logged Data     12.62 SD of logged Data      0.89

Lognormal Statistics

Minimum of Logged Data      8.299 Mean of logged Data      9.448

5% Lilliefors Critical Value      0.189 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.801 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  40408    95% Adjusted Gamma UCL (use when n<50) 41846

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     20.35

Assuming Lognormal Distribution

   95% H-UCL 30236    90% Chebyshev (MVUE) UCL 29979
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   95% Hall's Bootstrap UCL 148061    95% Percentile Bootstrap UCL 50968

   95% BCA Bootstrap UCL 66140

   95% CLT UCL 47351    95% Jackknife UCL 48355

   95% Standard Bootstrap UCL 46772    95% Bootstrap-t UCL 200848

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 35223  97.5% Chebyshev (MVUE) UCL 42501

   99% Chebyshev (MVUE) UCL 56798

Minimum     10 Mean   117.8

Maximum   579 Median     86.6

Total Number of Observations     22 Number of Distinct Observations     22

Number of Missing Observations      1

Inorganics_Lead

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 83238

   90% Chebyshev(Mean, Sd) UCL 65270    95% Chebyshev(Mean, Sd) UCL 83238

 97.5% Chebyshev(Mean, Sd) UCL 108177    99% Chebyshev(Mean, Sd) UCL 157165

   95% Modified-t UCL (Johnson-1978)   166.7

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   164.2    95% Adjusted-CLT UCL (Chen-1995)   178.2

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.263 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.713 Shapiro Wilk GOF Test

SD   126.6 Std. Error of Mean     26.99

Coefficient of Variation      1.075 Skewness      2.601

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

K-S Test Statistic      0.141 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.19 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.528 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.766 Detected data appear Gamma Distributed at 5% Significance Level
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MLE Mean (bias corrected)   117.8 MLE Sd (bias corrected)   113.7

Approximate Chi Square Value (0.05)     32.44

Theta hat (MLE)     97.57 Theta star (bias corrected MLE)   109.8

nu hat (MLE)     53.12 nu star (bias corrected)     47.21

k hat (MLE)      1.207 k star (bias corrected MLE)      1.073

Maximum of Logged Data      6.361 SD of logged Data      1.062

Lognormal Statistics

Minimum of Logged Data      2.303 Mean of logged Data      4.301

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.185 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.933 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   171.4    95% Adjusted Gamma UCL (use when n<50)   176.4

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     31.53

   95% Hall's Bootstrap UCL   350.9    95% Percentile Bootstrap UCL   166.6

   95% BCA Bootstrap UCL   181.7

   95% CLT UCL   162.2    95% Jackknife UCL   164.2

   95% Standard Bootstrap UCL   161.7    95% Bootstrap-t UCL   201.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   265.2  97.5% Chebyshev (MVUE) UCL   326

   99% Chebyshev (MVUE) UCL   445.3

Assuming Lognormal Distribution

   95% H-UCL   240.8    90% Chebyshev (MVUE) UCL   221.5

Minimum     95 Mean   447.2

Maximum  2100 Median   338

Total Number of Observations     22 Number of Distinct Observations     22

Number of Missing Observations      1

Inorganics_Manganese

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   176.4

   90% Chebyshev(Mean, Sd) UCL   198.7    95% Chebyshev(Mean, Sd) UCL   235.4

 97.5% Chebyshev(Mean, Sd) UCL   286.3    99% Chebyshev(Mean, Sd) UCL   386.3
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   95% Modified-t UCL (Johnson-1978)   614.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   604.8    95% Adjusted-CLT UCL (Chen-1995)   657.5

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.206 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.695 Shapiro Wilk GOF Test

SD   429.6 Std. Error of Mean     91.59

Coefficient of Variation      0.961 Skewness      2.861

MLE Mean (bias corrected)   447.2 MLE Sd (bias corrected)   367.9

Approximate Chi Square Value (0.05)     47.45

Theta hat (MLE)   266.9 Theta star (bias corrected MLE)   302.7

nu hat (MLE)     73.73 nu star (bias corrected)     65

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.676 k star (bias corrected MLE)      1.477

K-S Test Statistic      0.116 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.188 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.478 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.758 Detected data appear Gamma Distributed at 5% Significance Level

Maximum of Logged Data      7.65 SD of logged Data      0.826

Lognormal Statistics

Minimum of Logged Data      4.554 Mean of logged Data      5.776

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.123 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.941 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   612.5    95% Adjusted Gamma UCL (use when n<50)   627.3

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     46.33

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   817.9  97.5% Chebyshev (MVUE) UCL   979.5

   99% Chebyshev (MVUE) UCL  1297

Assuming Lognormal Distribution

   95% H-UCL   693.3    90% Chebyshev (MVUE) UCL   701.5
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   95% Hall's Bootstrap UCL  1273    95% Percentile Bootstrap UCL   608.5

   95% BCA Bootstrap UCL   674.7

   95% CLT UCL   597.8    95% Jackknife UCL   604.8

   95% Standard Bootstrap UCL   599.2    95% Bootstrap-t UCL   720.3

Number of Missing Observations      1

Number of Detects     20 Number of Non-Detects      2

Inorganics_Mercury

General Statistics

Total Number of Observations     22 Number of Distinct Observations     21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   627.3

   90% Chebyshev(Mean, Sd) UCL   721.9    95% Chebyshev(Mean, Sd) UCL   846.4

 97.5% Chebyshev(Mean, Sd) UCL  1019    99% Chebyshev(Mean, Sd) UCL  1358

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.853 Shapiro Wilk GOF Test

Skewness Detects      0.898 Kurtosis Detects    -0.358

Mean of Logged Detects    -0.103 SD of Logged Detects      1.566

Mean Detects      1.934 SD Detects      1.948

Median Detects      0.87 CV Detects      1.008

Maximum Detect      6.3 Maximum Non-Detect     0.081

Variance Detects      3.795 Percent Non-Detects      9.091%

Number of Distinct Detects     19 Number of Distinct Non-Detects      2

Minimum Detect     0.011 Minimum Non-Detect     0.069

97.5% KM Chebyshev UCL      4.345 99% KM Chebyshev UCL      5.879

   95% KM (z) UCL      2.44    95% KM Bootstrap t UCL      2.596

90% KM Chebyshev UCL      3.001 95% KM Chebyshev UCL      3.564

SD      1.893    95% KM (BCA) UCL      2.469

   95% KM (t) UCL      2.471    95% KM (Percentile Bootstrap) UCL      2.469

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.759 Standard Error of Mean      0.414

5% Lilliefors Critical Value      0.198 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.905 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.247 Lilliefors GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

K-S Test Statistic      0.164 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.201 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.477 Anderson-Darling GOF Test

5% A-D Critical Value      0.778 Detected data appear Gamma Distributed at 5% Significance Level
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.863 nu hat (KM)     37.98

MLE Mean (bias corrected)      1.934 MLE Sd (bias corrected)      2.316

Theta hat (MLE)      2.477 Theta star (bias corrected MLE)      2.775

nu hat (MLE)     31.22 nu star (bias corrected)     27.87

k hat (MLE)      0.781 k star (bias corrected MLE)      0.697

k hat (MLE)      0.577 k star (bias corrected MLE)      0.529

Theta hat (MLE)      3.048 Theta star (bias corrected MLE)      3.327

Maximum      6.3 Median      0.62

SD      1.938 CV      1.102

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      1.759

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (37.98, )     24.87 Adjusted Chi Square Value (37.98, )     24.08

95% Gamma Approximate KM-UCL (use when n>=50)       2.686 95% Gamma Adjusted KM-UCL (use when n<50)      2.774

Lilliefors Test Statistic      0.139 Lilliefors GOF Test

5% Lilliefors Critical Value      0.198 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.903 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.905 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      3.079 95% Gamma Adjusted UCL (use when n<50)      3.215

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (23.26, )     13.28 Adjusted Chi Square Value (23.26, )     12.72

nu hat (MLE)     25.38 nu star (bias corrected)     23.26

MLE Mean (bias corrected)      1.759 MLE Sd (bias corrected)      2.419

KM SD (logged)      1.929    95% Critical H Value (KM-Log)      4.063

KM Standard Error of Mean (logged)      0.422

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.504    95% H-UCL (KM -Log)     21.48

   95% BCA Bootstrap UCL      2.519    95% Bootstrap t UCL      2.603

   95% H-UCL (Log ROS)     12.47

SD in Original Scale      1.935 SD in Log Scale      1.729

   95% t UCL (assumes normality of ROS data)      2.472    95% Percentile Bootstrap UCL      2.452

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.762 Mean in Log Scale    -0.375

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

SD in Original Scale      1.935 SD in Log Scale      1.759

   95% t UCL (Assumes normality)      2.471    95% H-Stat UCL     13.51

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.761 Mean in Log Scale    -0.393
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      2.774

Suggested UCL to Use

95% KM (Chebyshev) UCL      3.564 95% GROS Adjusted Gamma UCL      3.215

Detected Data appear Gamma Distributed at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.641 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.59 Skewness      2.03

Maximum   773 Median     29.4

SD   214.6 Std. Error of Mean     45.76

Number of Missing Observations      1

Minimum      5.6 Mean   135

Inorganics_Nickel

General Statistics

Total Number of Observations     22 Number of Distinct Observations     22

5% K-S Critical Value      0.195 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.797 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.22 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      1.36 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   213.7    95% Adjusted-CLT UCL (Chen-1995)   231.4

   95% Modified-t UCL (Johnson-1978)   217

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.317 Lilliefors GOF Test

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    235.3    95% Adjusted Gamma UCL (use when n<50)   245.6

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     12.95

MLE Mean (bias corrected)   135 MLE Sd (bias corrected)   184.5

Approximate Chi Square Value (0.05)     13.52

Theta hat (MLE)   230.7 Theta star (bias corrected MLE)   252.1

nu hat (MLE)     25.74 nu star (bias corrected)     23.57

Gamma Statistics

k hat (MLE)      0.585 k star (bias corrected MLE)      0.536

Page 20 of 86

I I I I 



Shapiro Wilk Test Statistic      0.931 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   331.3  97.5% Chebyshev (MVUE) UCL   420.5

   99% Chebyshev (MVUE) UCL   595.7

Assuming Lognormal Distribution

   95% H-UCL   392.6    90% Chebyshev (MVUE) UCL   267.1

Maximum of Logged Data      6.65 SD of logged Data      1.466

Lognormal Statistics

Minimum of Logged Data      1.723 Mean of logged Data      3.845

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.163 Lilliefors Lognormal GOF Test

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL   334.5

   90% Chebyshev(Mean, Sd) UCL   272.3    95% Chebyshev(Mean, Sd) UCL   334.5

 97.5% Chebyshev(Mean, Sd) UCL   420.8    99% Chebyshev(Mean, Sd) UCL   590.3

   95% Hall's Bootstrap UCL   217.9    95% Percentile Bootstrap UCL   214.1

   95% BCA Bootstrap UCL   238.7

   95% CLT UCL   210.3    95% Jackknife UCL   213.7

   95% Standard Bootstrap UCL   206.4    95% Bootstrap-t UCL   260.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Maximum Detect      7.7 Maximum Non-Detect      3.5

Variance Detects      5.332 Percent Non-Detects     13.64%

Number of Distinct Detects     18 Number of Distinct Non-Detects      1

Minimum Detect      0.26 Minimum Non-Detect      3.5

Number of Missing Observations      1

Number of Detects     19 Number of Non-Detects      3

Inorganics_Selenium

General Statistics

Total Number of Observations     22 Number of Distinct Observations     19

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

5% Shapiro Wilk Critical Value      0.901 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.255 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.774 Shapiro Wilk GOF Test

Skewness Detects      1.392 Kurtosis Detects      0.744

Mean of Logged Detects      0.301 SD of Logged Detects      1.023

Mean Detects      2.209 SD Detects      2.309

Median Detects      0.96 CV Detects      1.045
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.066 Standard Error of Mean      0.476

5% Lilliefors Critical Value      0.203 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

K-S Test Statistic      0.203 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.204 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.773 Anderson-Darling GOF Test

5% A-D Critical Value      0.765 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      5.036 99% KM Chebyshev UCL      6.797

   95% KM (z) UCL      2.848    95% KM Bootstrap t UCL      3.177

90% KM Chebyshev UCL      3.493 95% KM Chebyshev UCL      4.139

SD      2.143 95% KM (BCA) UCL      2.769

   95% KM (t) UCL      2.884    95% KM (Percentile Bootstrap) UCL      2.885

Approximate Chi Square Value (40.90, )     27.25 Adjusted Chi Square Value (40.90, )     26.41

95% Gamma Approximate KM-UCL (use when n>=50)       3.102 95% Gamma Adjusted KM-UCL (use when n<50)      3.2

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.93 nu hat (KM)     40.9

MLE Mean (bias corrected)      2.209 MLE Sd (bias corrected)      2.201

Theta hat (MLE)      1.914 Theta star (bias corrected MLE)      2.193

nu hat (MLE)     43.87 nu star (bias corrected)     38.28

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.155 k star (bias corrected MLE)      1.007

nu hat (MLE)     51.01 nu star (bias corrected)     45.39

MLE Mean (bias corrected)      2.064 MLE Sd (bias corrected)      2.032

k hat (MLE)      1.159 k star (bias corrected MLE)      1.032

Theta hat (MLE)      1.78 Theta star (bias corrected MLE)      2.001

Maximum      7.7 Median      1.004

SD      2.189 CV      1.061

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.26 Mean      2.064

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Lilliefors Test Statistic      0.157 Lilliefors GOF Test

5% Lilliefors Critical Value      0.203 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.901 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      3.028 95% Gamma Adjusted UCL (use when n<50)      3.118

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (45.39, )     30.94 Adjusted Chi Square Value (45.39, )     30.04
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Mean in Original Scale      2.056 Mean in Log Scale      0.255

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.147 Mean in Log Scale      0.336

KM SD (logged)      0.97    95% Critical H Value (KM-Log)      2.542

KM Standard Error of Mean (logged)      0.221

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.247    95% H-UCL (KM -Log)      3.509

   95% BCA Bootstrap UCL      3.007    95% Bootstrap t UCL      3.041

   95% H-UCL (Log ROS)      3.549

SD in Original Scale      2.182 SD in Log Scale      0.972

   95% t UCL (assumes normality of ROS data)      2.856    95% Percentile Bootstrap UCL      2.846

Inorganics_Silver

General Statistics

Total Number of Observations     22 Number of Distinct Observations     22

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      3.2

Suggested UCL to Use

95% KM (BCA) UCL      2.769 95% GROS Adjusted Gamma UCL      3.118

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale      2.144 SD in Log Scale      0.951

   95% t UCL (Assumes normality)      2.933    95% H-Stat UCL      3.709

Skewness Detects      1.92 Kurtosis Detects      2.493

Mean of Logged Detects      2.555 SD of Logged Detects      1.689

Mean Detects     37.52 SD Detects     55.72

Median Detects     11.5 CV Detects      1.485

Maximum Detect   178 Maximum Non-Detect      0.69

Variance Detects  3104 Percent Non-Detects      4.545%

Number of Distinct Detects     21 Number of Distinct Non-Detects      1

Minimum Detect      0.19 Minimum Non-Detect      0.69

Number of Missing Observations      1

Number of Detects     21 Number of Non-Detects      1

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

5% Lilliefors Critical Value      0.193 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.908 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.316 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.656 Shapiro Wilk GOF Test
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   95% KM (z) UCL     55.12    95% KM Bootstrap t UCL     66.11

90% KM Chebyshev UCL     71.01 95% KM Chebyshev UCL     86.95

SD     53.69    95% KM (BCA) UCL     57.06

   95% KM (t) UCL     56.01    95% KM (Percentile Bootstrap) UCL     55.62

Mean     35.82 Standard Error of Mean     11.73

Theta hat (MLE)     64.66 Theta star (bias corrected MLE)     70.91

nu hat (MLE)     24.37 nu star (bias corrected)     22.22

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.58 k star (bias corrected MLE)      0.529

K-S Test Statistic      0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.199 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.559 Anderson-Darling GOF Test

5% A-D Critical Value      0.798 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   109.1 99% KM Chebyshev UCL   152.5

Maximum   178 Median     10.7

SD     54.96 CV      1.534

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     35.82

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (19.59, )     10.55 Adjusted Chi Square Value (19.59, )     10.05

95% Gamma Approximate KM-UCL (use when n>=50)      66.53 95% Gamma Adjusted KM-UCL (use when n<50)     69.79

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.445 nu hat (KM)     19.59

MLE Mean (bias corrected)     37.52 MLE Sd (bias corrected)     51.58

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.966 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.908 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     66.78 95% Gamma Adjusted UCL (use when n<50)     70.09

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (19.37, )     10.39 Adjusted Chi Square Value (19.37, )      9.899

nu hat (MLE)     20.89 nu star (bias corrected)     19.37

MLE Mean (bias corrected)     35.82 MLE Sd (bias corrected)     53.98

k hat (MLE)      0.475 k star (bias corrected MLE)      0.44

Theta hat (MLE)     75.45 Theta star (bias corrected MLE)     81.35

   95% BCA Bootstrap UCL     65.79    95% Bootstrap t UCL     66.42

SD in Original Scale     54.95 SD in Log Scale      1.801

   95% t UCL (assumes normality of ROS data)     55.99    95% Percentile Bootstrap UCL     55.73

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     35.83 Mean in Log Scale      2.4

Lilliefors Test Statistic     0.0922 Lilliefors GOF Test

5% Lilliefors Critical Value      0.193 Detected Data appear Lognormal at 5% Significance Level
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      2.363    95% H-UCL (KM -Log)   272.2

   95% H-UCL (Log ROS)   253.1

95% Adjusted Gamma KM-UCL     69.79

Suggested UCL to Use

95% KM (Chebyshev) UCL     86.95 95% GROS Adjusted Gamma UCL     70.09

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     54.95 SD in Log Scale      1.82

   95% t UCL (Assumes normality)     55.99    95% H-Stat UCL   266.6

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     35.83 Mean in Log Scale      2.39

KM SD (logged)      1.834    95% Critical H Value (KM-Log)      3.9

KM Standard Error of Mean (logged)      0.401

Maximum Detect      3.3 Maximum Non-Detect      2.5

Variance Detects      1.599 Percent Non-Detects     59.09%

Number of Distinct Detects      9 Number of Distinct Non-Detects     11

Minimum Detect      0.13 Minimum Non-Detect      0.13

Number of Missing Observations      1

Number of Detects      9 Number of Non-Detects     13

Inorganics_Thallium

General Statistics

Total Number of Observations     22 Number of Distinct Observations     19

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.685 Standard Error of Mean      0.224

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.232 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.846 Shapiro Wilk GOF Test

Skewness Detects      0.691 Kurtosis Detects    -1.299

Mean of Logged Detects    -0.355 SD of Logged Detects      1.297

Mean Detects      1.298 SD Detects      1.265

Median Detects      0.94 CV Detects      0.974

   95% KM (z) UCL      1.054    95% KM Bootstrap t UCL      1.18

SD      0.952    95% KM (BCA) UCL      1.064

95% KM (t) UCL      1.071 95% KM (Percentile Bootstrap) UCL      1.05

Page 25 of 86

I I I I 



K-S Test Statistic      0.232 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.287 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.451 Anderson-Darling GOF Test

5% A-D Critical Value      0.745 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.087 99% KM Chebyshev UCL      2.918

90% KM Chebyshev UCL      1.358 95% KM Chebyshev UCL      1.663

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (22.80, )     12.94 Adjusted Chi Square Value (22.80, )     12.39

   95% Gamma Approximate KM-UCL (use when n>=50)       1.207    95% Gamma Adjusted KM-UCL (use when n<50)      1.261

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.518 nu hat (KM)     22.8

MLE Mean (bias corrected)      1.298 MLE Sd (bias corrected)      1.547

Theta hat (MLE)      1.374 Theta star (bias corrected MLE)      1.844

nu hat (MLE)     17 nu star (bias corrected)     12.67

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.945 k star (bias corrected MLE)      0.704

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (16.48, )      8.299 Adjusted Chi Square Value (16.48, )      7.868

nu hat (MLE)     17.53 nu star (bias corrected)     16.48

MLE Mean (bias corrected)      0.591 MLE Sd (bias corrected)      0.966

k hat (MLE)      0.399 k star (bias corrected MLE)      0.374

Theta hat (MLE)      1.484 Theta star (bias corrected MLE)      1.579

Maximum      3.3 Median      0.123

SD      0.998 CV      1.689

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.591

SD in Original Scale      0.967 SD in Log Scale      1.222

   95% t UCL (assumes normality of ROS data)      0.99    95% Percentile Bootstrap UCL      0.995

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.635 Mean in Log Scale    -1.276

Lilliefors Test Statistic      0.197 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.888 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.174    95% Gamma Adjusted UCL (use when n<50)      1.238

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.12    95% H-UCL (KM -Log)      1.197

   95% BCA Bootstrap UCL      1.077    95% Bootstrap t UCL      1.154

   95% H-UCL (Log ROS)      1.28
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SD in Original Scale      0.925 SD in Log Scale      1.113

   95% t UCL (Assumes normality)      1.201    95% H-Stat UCL      1.811

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.862 Mean in Log Scale    -0.692

KM SD (logged)      1.12    95% Critical H Value (KM-Log)      2.753

KM Standard Error of Mean (logged)      0.288

Minimum     19.4 Mean   294.4

Maximum  1530 Median   140.3

Total Number of Observations     22 Number of Distinct Observations     21

Number of Missing Observations      1

Inorganics_Zinc

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.071 95% KM (Percentile Bootstrap) UCL      1.05

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   449.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   442.4    95% Adjusted-CLT UCL (Chen-1995)   478.7

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.286 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.676 Shapiro Wilk GOF Test

SD   403.5 Std. Error of Mean     86.02

Coefficient of Variation      1.371 Skewness      2.187

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.808 k star (bias corrected MLE)      0.728

K-S Test Statistic      0.138 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.192 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.708 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.78 Detected data appear Gamma Distributed at 5% Significance Level
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MLE Mean (bias corrected)   294.4 MLE Sd (bias corrected)   345

Approximate Chi Square Value (0.05)     20.1

Theta hat (MLE)   364.4 Theta star (bias corrected MLE)   404.3

nu hat (MLE)     35.55 nu star (bias corrected)     32.03

Maximum of Logged Data      7.333 SD of logged Data      1.245

Lognormal Statistics

Minimum of Logged Data      2.965 Mean of logged Data      4.951

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.123 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.967 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   469.2    95% Adjusted Gamma UCL (use when n<50)   486.2

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     19.39

   95% Hall's Bootstrap UCL   537    95% Percentile Bootstrap UCL   442.9

   95% BCA Bootstrap UCL   484.6

   95% CLT UCL   435.8    95% Jackknife UCL   442.4

   95% Standard Bootstrap UCL   435.4    95% Bootstrap-t UCL   593

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   682.9  97.5% Chebyshev (MVUE) UCL   853

   99% Chebyshev (MVUE) UCL  1187

Assuming Lognormal Distribution

   95% H-UCL   682.6    90% Chebyshev (MVUE) UCL   560.4

Number of Missing Observations      4

Number of Detects      4 Number of Non-Detects     10

PCBs_Aroclor-1260

General Statistics

Total Number of Observations     14 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   486.2

   90% Chebyshev(Mean, Sd) UCL   552.4    95% Chebyshev(Mean, Sd) UCL   669.3

 97.5% Chebyshev(Mean, Sd) UCL   831.6    99% Chebyshev(Mean, Sd) UCL  1150

Maximum Detect      0.26 Maximum Non-Detect      2.2

Number of Distinct Detects      4 Number of Distinct Non-Detects     10

Minimum Detect     0.089 Minimum Non-Detect     0.041

Page 28 of 86

I I I I 



Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.905 Shapiro Wilk GOF Test

Skewness Detects    -1.214 Kurtosis Detects      0.92

Mean of Logged Detects    -1.714 SD of Logged Detects      0.489

Mean Detects      0.195 SD Detects     0.0764

Median Detects      0.215 CV Detects      0.392

Variance Detects    0.00584 Percent Non-Detects     71.43%

97.5% KM Chebyshev UCL      0.322 99% KM Chebyshev UCL      0.447

   95% KM (z) UCL      0.166    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.212 95% KM Chebyshev UCL      0.258

SD     0.0877    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.17 95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.11 Standard Error of Mean     0.0339

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.225 Lilliefors GOF Test

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.586 nu hat (KM)     44.4

MLE Mean (bias corrected)      0.195 MLE Sd (bias corrected)      0.144

Theta hat (MLE)     0.0294 Theta star (bias corrected MLE)      0.107

nu hat (MLE)     52.93 nu star (bias corrected)     14.57

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      6.616 k star (bias corrected MLE)      1.821

K-S Test Statistic      0.277 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.396 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.436 Anderson-Darling GOF Test

5% A-D Critical Value      0.658 Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE)      1.06 k star (bias corrected MLE)      0.881

Theta hat (MLE)     0.0842 Theta star (bias corrected MLE)      0.101

Maximum      0.26 Median     0.08

SD     0.0837 CV      0.938

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     0.0892

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (44.40, )     30.11 Adjusted Chi Square Value (44.40, )     28.56

   95% Gamma Approximate KM-UCL (use when n>=50)       0.163    95% Gamma Adjusted KM-UCL (use when n<50)      0.172

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (24.66, )     14.35 Adjusted Chi Square Value (24.66, )     13.32

nu hat (MLE)     29.69 nu star (bias corrected)     24.66

MLE Mean (bias corrected)     0.0892 MLE Sd (bias corrected)     0.0951
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Lilliefors Test Statistic      0.293 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.153    95% Gamma Adjusted UCL (use when n<50)    N/A    

KM SD (logged)      0.782    95% Critical H Value (KM-Log)      2.452

KM Standard Error of Mean (logged)      0.304

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.519    95% H-UCL (KM -Log)      0.186

   95% BCA Bootstrap UCL      0.139    95% Bootstrap t UCL      0.156

   95% H-UCL (Log ROS)      0.147

SD in Original Scale     0.0724 SD in Log Scale      0.596

   95% t UCL (assumes normality of ROS data)      0.137    95% Percentile Bootstrap UCL      0.134

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.103 Mean in Log Scale    -2.461

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_4,4'-DDD

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.17 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.307 SD in Log Scale      1.349

   95% t UCL (Assumes normality)      0.413    95% H-Stat UCL      1.18

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.268 Mean in Log Scale    -2.019

Median Detects     0.021 CV Detects      1.906

Skewness Detects      2.442 Kurtosis Detects      5.971

Variance Detects     0.0256 Percent Non-Detects     57.14%

Mean Detects     0.0839 SD Detects      0.16

Minimum Detect    0.0093 Minimum Non-Detect    0.0041

Maximum Detect      0.41 Maximum Non-Detect      0.22

Number of Detects      6 Number of Non-Detects      8

Number of Distinct Detects      6 Number of Distinct Non-Detects      8

Total Number of Observations     14 Number of Distinct Observations     14

Number of Missing Observations      4
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SD      0.103 95% KM (BCA) UCL     0.0993

   95% KM (t) UCL     0.0941    95% KM (Percentile Bootstrap) UCL     0.0972

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0407 Standard Error of Mean     0.0301

Lilliefors Test Statistic      0.475 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.533 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -3.517 SD of Logged Detects      1.337

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.596 k star (bias corrected MLE)      0.409

K-S Test Statistic      0.451 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.347 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.156 Anderson-Darling GOF Test

5% A-D Critical Value      0.73 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.229 99% KM Chebyshev UCL      0.34

   95% KM (z) UCL     0.0903    95% KM Bootstrap t UCL      0.417

90% KM Chebyshev UCL      0.131 95% KM Chebyshev UCL      0.172

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0093 Mean     0.0417

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.40, )      0.887 Adjusted Chi Square Value (4.40, )      0.701

   95% Gamma Approximate KM-UCL (use when n>=50)       0.202    95% Gamma Adjusted KM-UCL (use when n<50)      0.256

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.157 nu hat (KM)      4.403

MLE Mean (bias corrected)     0.0839 MLE Sd (bias corrected)      0.131

Theta hat (MLE)      0.141 Theta star (bias corrected MLE)      0.205

nu hat (MLE)      7.147 nu star (bias corrected)      4.907

   95% Gamma Approximate UCL (use when n>=50)     0.0852    95% Gamma Adjusted UCL (use when n<50)     0.0942

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (15.36, )      7.512 Adjusted Chi Square Value (15.36, )      6.795

nu hat (MLE)     17.85 nu star (bias corrected)     15.36

MLE Mean (bias corrected)     0.0417 MLE Sd (bias corrected)     0.0563

k hat (MLE)      0.638 k star (bias corrected MLE)      0.549

Theta hat (MLE)     0.0654 Theta star (bias corrected MLE)     0.076

Maximum      0.41 Median     0.01

SD      0.106 CV      2.548

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.754 Shapiro Wilk GOF Test
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   95% BCA Bootstrap UCL      0.124    95% Bootstrap t UCL      0.553

   95% H-UCL (Log ROS)      0.115

SD in Original Scale      0.107 SD in Log Scale      1.473

   95% t UCL (assumes normality of ROS data)     0.0892    95% Percentile Bootstrap UCL     0.0952

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0385 Mean in Log Scale    -4.732

Lilliefors Test Statistic      0.373 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Lognormal at 5% Significance Level

Pesticides_4,4'-DDE

General Statistics

Total Number of Observations     14 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL     0.0993

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.107 SD in Log Scale      1.515

   95% t UCL (Assumes normality)      0.105    95% H-Stat UCL      0.278

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0549 Mean in Log Scale    -3.99

Skewness Detects      1.986 Kurtosis Detects      4.899

Mean of Logged Detects    -3.944 SD of Logged Detects      1.437

Mean Detects     0.0362 SD Detects     0.0372

Median Detects     0.0295 CV Detects      1.028

Maximum Detect      0.13 Maximum Non-Detect     0.06

Variance Detects    0.00138 Percent Non-Detects     28.57%

Number of Distinct Detects     10 Number of Distinct Non-Detects      4

Minimum Detect    0.0012 Minimum Non-Detect    0.0041

Number of Missing Observations      4

Number of Detects     10 Number of Non-Detects      4

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

5% Lilliefors Critical Value      0.28 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.842 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.225 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.8 Shapiro Wilk GOF Test
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   95% KM (z) UCL     0.0432    95% KM Bootstrap t UCL     0.0546

90% KM Chebyshev UCL     0.0561 95% KM Chebyshev UCL     0.069

SD     0.0333    95% KM (BCA) UCL     0.0455

95% KM (t) UCL     0.0444 95% KM (Percentile Bootstrap) UCL     0.0436

Mean     0.0276 Standard Error of Mean    0.0095

Theta hat (MLE)     0.0388 Theta star (bias corrected MLE)     0.0503

nu hat (MLE)     18.65 nu star (bias corrected)     14.39

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.932 k star (bias corrected MLE)      0.719

K-S Test Statistic      0.152 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.274 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.315 Anderson-Darling GOF Test

5% A-D Critical Value      0.751 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0869 99% KM Chebyshev UCL      0.122

Maximum      0.13 Median     0.0174

SD     0.0331 CV      1.144

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0012 Mean     0.029

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (19.19, )     10.26 Adjusted Chi Square Value (19.19, )      9.403

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0516    95% Gamma Adjusted KM-UCL (use when n<50)     0.0564

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.686 nu hat (KM)     19.19

MLE Mean (bias corrected)     0.0362 MLE Sd (bias corrected)     0.0426

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.889 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.842 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0504    95% Gamma Adjusted UCL (use when n<50)     0.0544

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (23.66, )     13.59 Adjusted Chi Square Value (23.66, )     12.59

nu hat (MLE)     28.42 nu star (bias corrected)     23.66

MLE Mean (bias corrected)     0.029 MLE Sd (bias corrected)     0.0315

k hat (MLE)      1.015 k star (bias corrected MLE)      0.845

Theta hat (MLE)     0.0285 Theta star (bias corrected MLE)     0.0343

   95% BCA Bootstrap UCL     0.048    95% Bootstrap t UCL     0.0567

SD in Original Scale     0.0343 SD in Log Scale      1.443

   95% t UCL (assumes normality of ROS data)     0.0434    95% Percentile Bootstrap UCL     0.0419

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0272 Mean in Log Scale    -4.401

Lilliefors Test Statistic      0.223 Lilliefors GOF Test

5% Lilliefors Critical Value      0.28 Detected Data appear Lognormal at 5% Significance Level
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.526    95% H-UCL (KM -Log)      0.205

   95% H-UCL (Log ROS)      0.146

Suggested UCL to Use

95% KM (t) UCL     0.0444 95% KM (Percentile Bootstrap) UCL     0.0436

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     0.0339 SD in Log Scale      1.436

   95% t UCL (Assumes normality)     0.0447    95% H-Stat UCL      0.159

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0287 Mean in Log Scale    -4.291

KM SD (logged)      1.582    95% Critical H Value (KM-Log)      3.848

KM Standard Error of Mean (logged)      0.466

Maximum Detect     0.097 Maximum Non-Detect      0.22

Variance Detects    0.00106 Percent Non-Detects     50%

Number of Distinct Detects      7 Number of Distinct Non-Detects      7

Minimum Detect    0.0024 Minimum Non-Detect    0.0041

Number of Missing Observations      4

Number of Detects      7 Number of Non-Detects      7

Pesticides_4,4'-DDT

General Statistics

Total Number of Observations     14 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0168 Standard Error of Mean    0.00805

5% Lilliefors Critical Value      0.335 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.803 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.347 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.681 Shapiro Wilk GOF Test

Skewness Detects      2.268 Kurtosis Detects      5.358

Mean of Logged Detects    -4.183 SD of Logged Detects      1.124

Mean Detects     0.0261 SD Detects     0.0325

Median Detects     0.013 CV Detects      1.248

   95% KM (z) UCL     0.03    95% KM Bootstrap t UCL     0.0646

90% KM Chebyshev UCL     0.0409 95% KM Chebyshev UCL     0.0519

SD     0.0257    95% KM (BCA) UCL     0.0319

95% KM (t) UCL     0.031 95% KM (Percentile Bootstrap) UCL     0.0307
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K-S Test Statistic      0.288 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.319 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.522 Anderson-Darling GOF Test

5% A-D Critical Value      0.727 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0671 99% KM Chebyshev UCL     0.0969

Approximate Chi Square Value (11.98, )      5.213 Adjusted Chi Square Value (11.98, )      4.634

95% Gamma Approximate KM-UCL (use when n>=50)      0.0386 95% Gamma Adjusted KM-UCL (use when n<50)     0.0434

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.428 nu hat (KM)     11.98

MLE Mean (bias corrected)     0.0261 MLE Sd (bias corrected)     0.031

Theta hat (MLE)     0.0244 Theta star (bias corrected MLE)     0.0369

nu hat (MLE)     14.97 nu star (bias corrected)      9.886

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.069 k star (bias corrected MLE)      0.706

nu hat (MLE)     41.04 nu star (bias corrected)     33.58

MLE Mean (bias corrected)     0.018 MLE Sd (bias corrected)     0.0165

k hat (MLE)      1.466 k star (bias corrected MLE)      1.199

Theta hat (MLE)     0.0123 Theta star (bias corrected MLE)     0.015

Maximum     0.097 Median     0.01

SD     0.0236 CV      1.31

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0024 Mean     0.018

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0153 Mean in Log Scale    -4.864

Lilliefors Test Statistic      0.243 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.934 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     0.0284 95% Gamma Adjusted UCL (use when n<50)     0.0302

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (33.58, )     21.33 Adjusted Chi Square Value (33.58, )     20.04

KM SD (logged)      1.2    95% Critical H Value (KM-Log)      3.135

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.877    95% H-UCL (KM -Log)     0.0444

   95% BCA Bootstrap UCL     0.0329    95% Bootstrap t UCL     0.0637

   95% H-UCL (Log ROS)     0.0352

SD in Original Scale     0.0248 SD in Log Scale      1.104

   95% t UCL (assumes normality of ROS data)     0.027    95% Percentile Bootstrap UCL     0.0269
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0289 Mean in Log Scale    -4.349

KM Standard Error of Mean (logged)      0.385

Pesticides_alpha-BHC

General Statistics

Total Number of Observations     14 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     0.0434

Suggested UCL to Use

95% KM (t) UCL     0.031 95% GROS Adjusted Gamma UCL     0.0302

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     0.0365 SD in Log Scale      1.384

   95% t UCL (Assumes normality)     0.0462    95% H-Stat UCL      0.128

Number of Distinct Detects      1 Number of Distinct Non-Detects     12

Number of Missing Observations      4

Number of Detects      1 Number of Non-Detects     13

Pesticides_beta-BHC

General Statistics

Total Number of Observations     14 Number of Distinct Observations     13

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Pesticides_alpha-BHC was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects     12

Number of Missing Observations      4

Number of Detects      1 Number of Non-Detects     13

Pesticides_Heptachlor epoxide

General Statistics

Total Number of Observations     14 Number of Distinct Observations     13

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Pesticides_beta-BHC was not processed!
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Maximum Detect    0.0048 Maximum Non-Detect      0.11

Variance Detects 9.2881E-6 Percent Non-Detects     85.71%

Number of Distinct Detects      2 Number of Distinct Non-Detects     11

Minimum Detect 4.9000E-4 Minimum Non-Detect    0.0021

Number of Missing Observations      4

Number of Detects      2 Number of Non-Detects     12

SD    0.00172    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL    0.00328    95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00135 Standard Error of Mean    0.00109

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects    -6.48 SD of Logged Detects      1.614

Mean Detects    0.00265 SD Detects    0.00305

Median Detects    0.00265 CV Detects      1.152

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)    0.00251 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      4.211 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      1.053 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL    0.00816 99% KM Chebyshev UCL     0.0122

   95% KM (z) UCL    0.00315    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL    0.00462 95% KM Chebyshev UCL    0.0061

SD in Original Scale    0.00113 SD in Log Scale      0.621

   95% t UCL (assumes normality of ROS data)    0.0015    95% Percentile Bootstrap UCL    0.00154

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 9.6358E-4 Mean in Log Scale    -7.216

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00264    95% Gamma Adjusted KM-UCL (use when n<50)    0.00289

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (17.22, )      8.83 Adjusted Chi Square Value (17.22, )      8.043

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.615 nu hat (KM)     17.22

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL    0.00184    95% Bootstrap t UCL    0.0043

   95% H-UCL (Log ROS)    0.00131
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Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

97.5% KM (Chebyshev) UCL    0.00816

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.016 SD in Log Scale      1.378

   95% t UCL (Assumes normality)     0.0192    95% H-Stat UCL     0.05

Mean in Original Scale     0.0117 Mean in Log Scale    -5.267

Variance Detects     0.0181 Percent Non-Detects     57.14%

Mean Detects     0.0888 SD Detects      0.135

Minimum Detect    0.00885 Minimum Non-Detect     0.021

Maximum Detect      0.35 Maximum Non-Detect      1.1

Number of Detects      6 Number of Non-Detects      8

Number of Distinct Detects      6 Number of Distinct Non-Detects      8

Total Number of Observations     14 Number of Distinct Observations     14

Number of Missing Observations      4

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_Methoxychlor

General Statistics

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0544 Standard Error of Mean     0.0325

Lilliefors Test Statistic      0.346 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.692 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -3.351 SD of Logged Detects      1.453

Median Detects     0.021 CV Detects      1.517

Skewness Detects      1.994 Kurtosis Detects      3.899

K-S Test Statistic      0.318 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.345 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.585 Anderson-Darling GOF Test

5% A-D Critical Value      0.727 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.257 99% KM Chebyshev UCL      0.378

   95% KM (z) UCL      0.108    95% KM Bootstrap t UCL      0.654

90% KM Chebyshev UCL      0.152 95% KM Chebyshev UCL      0.196

SD     0.0984    95% KM (BCA) UCL      0.111

95% KM (t) UCL      0.112 95% KM (Percentile Bootstrap) UCL      0.108

Detected data appear Gamma Distributed at 5% Significance Level
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Approximate Chi Square Value (8.55, )      3.06 Adjusted Chi Square Value (8.55, )      2.641

   95% Gamma Approximate KM-UCL (use when n>=50)       0.152    95% Gamma Adjusted KM-UCL (use when n<50)      0.176

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.306 nu hat (KM)      8.555

MLE Mean (bias corrected)     0.0888 MLE Sd (bias corrected)      0.134

Theta hat (MLE)      0.135 Theta star (bias corrected MLE)      0.202

nu hat (MLE)      7.873 nu star (bias corrected)      5.27

Gamma Statistics on Detected Data Only

k hat (MLE)      0.656 k star (bias corrected MLE)      0.439

nu hat (MLE)     19.1 nu star (bias corrected)     16.34

MLE Mean (bias corrected)     0.0446 MLE Sd (bias corrected)     0.0583

k hat (MLE)      0.682 k star (bias corrected MLE)      0.584

Theta hat (MLE)     0.0653 Theta star (bias corrected MLE)     0.0764

Maximum      0.35 Median     0.0129

SD     0.0925 CV      2.076

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.00885 Mean     0.0446

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0473 Mean in Log Scale    -3.811

Lilliefors Test Statistic      0.248 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.883 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0888    95% Gamma Adjusted UCL (use when n<50)     0.0978

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (16.34, )      8.202 Adjusted Chi Square Value (16.34, )      7.448

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.124 Mean in Log Scale    -3.174

KM SD (logged)      1.124    95% Critical H Value (KM-Log)      3.002

KM Standard Error of Mean (logged)      0.383

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.82    95% H-UCL (KM -Log)      0.105

   95% BCA Bootstrap UCL      0.119    95% Bootstrap t UCL      0.671

   95% H-UCL (Log ROS)     0.0808

SD in Original Scale     0.0916 SD in Log Scale      1.009

   95% t UCL (assumes normality of ROS data)     0.0906    95% Percentile Bootstrap UCL     0.0888

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      0.176 SD in Log Scale      1.545

   95% t UCL (Assumes normality)      0.208    95% H-Stat UCL      0.697

Page 39 of 86



Number of Missing Observations      4

Number of Detects      6 Number of Non-Detects     11

SVOCs_2-Methylnaphthalene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.112 95% KM (Percentile Bootstrap) UCL      0.108

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.945 Shapiro Wilk GOF Test

Skewness Detects      0.499 Kurtosis Detects      1.176

Mean of Logged Detects    -2.85 SD of Logged Detects      0.343

Mean Detects     0.0607 SD Detects     0.02

Median Detects     0.0565 CV Detects      0.329

Maximum Detect     0.093 Maximum Non-Detect      2.5

Variance Detects 3.9947E-4 Percent Non-Detects     64.71%

Number of Distinct Detects      6 Number of Distinct Non-Detects     11

Minimum Detect     0.033 Minimum Non-Detect    0.004

97.5% KM Chebyshev UCL     0.0949 99% KM Chebyshev UCL      0.131

   95% KM (z) UCL     0.0495    95% KM Bootstrap t UCL     0.0456

90% KM Chebyshev UCL     0.0629 95% KM Chebyshev UCL     0.0763

SD     0.0307    95% KM (BCA) UCL     0.051

95% KM (t) UCL     0.0505 95% KM (Percentile Bootstrap) UCL     0.049

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0333 Standard Error of Mean    0.00986

5% Lilliefors Critical Value      0.362 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.239 Lilliefors GOF Test

Theta hat (MLE)    0.00564 Theta star (bias corrected MLE)     0.0111

nu hat (MLE)   129.1 nu star (bias corrected)     65.88

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)     10.76 k star (bias corrected MLE)      5.49

K-S Test Statistic      0.226 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.332 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.312 Anderson-Darling GOF Test

5% A-D Critical Value      0.698 Detected data appear Gamma Distributed at 5% Significance Level
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.178 nu hat (KM)     40.04

MLE Mean (bias corrected)     0.0607 MLE Sd (bias corrected)     0.0259

k hat (MLE)      2.508 k star (bias corrected MLE)      2.105

Theta hat (MLE)     0.0143 Theta star (bias corrected MLE)     0.0171

Maximum     0.093 Median     0.0337

SD     0.0235 CV      0.654

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0114 Mean     0.0359

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (40.04, )     26.54 Adjusted Chi Square Value (40.04, )     25.4

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0502    95% Gamma Adjusted KM-UCL (use when n<50)     0.0525

Lilliefors Test Statistic      0.253 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.942 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0485    95% Gamma Adjusted UCL (use when n<50)     0.05

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (71.56, )     53.08 Adjusted Chi Square Value (71.56, )     51.42

nu hat (MLE)     85.27 nu star (bias corrected)     71.56

MLE Mean (bias corrected)     0.0359 MLE Sd (bias corrected)     0.0248

KM SD (logged)      1.338    95% Critical H Value (KM-Log)      3.207

KM Standard Error of Mean (logged)      0.442

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.115    95% H-UCL (KM -Log)      0.117

   95% BCA Bootstrap UCL     0.0499    95% Bootstrap t UCL     0.0519

   95% H-UCL (Log ROS)     0.0499

SD in Original Scale     0.0199 SD in Log Scale      0.442

   95% t UCL (assumes normality of ROS data)     0.0486    95% Percentile Bootstrap UCL     0.0483

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0401 Mean in Log Scale    -3.314

Suggested UCL to Use

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.369 SD in Log Scale      1.773

   95% t UCL (Assumes normality)      0.343    95% H-Stat UCL      1.298

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.187 Mean in Log Scale    -3.071
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SVOCs_4-Chloroaniline

General Statistics

Total Number of Observations     17 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (t) UCL     0.0505 95% KM (Percentile Bootstrap) UCL     0.049

Skewness Detects    -1.732 Kurtosis Detects    N/A    

Mean of Logged Detects      0.712 SD of Logged Detects      0.21

Mean Detects      2.067 SD Detects      0.404

Median Detects      2.3 CV Detects      0.196

Maximum Detect      2.3 Maximum Non-Detect     23

Variance Detects      0.163 Percent Non-Detects     82.35%

Number of Distinct Detects      2 Number of Distinct Non-Detects     12

Minimum Detect      1.6 Minimum Non-Detect      0.21

Number of Missing Observations      4

Number of Detects      3 Number of Non-Detects     14

SD      0.833    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.268 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.724 Standard Error of Mean      0.312

Lilliefors Test Statistic      0.385 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data Not Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0576 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)   215.3 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     35.89 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      2.672 99% KM Chebyshev UCL      3.828

   95% KM (z) UCL      1.237    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.66 95% KM Chebyshev UCL      2.084

Adjusted Level of Significance ( )     0.0346

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.755 nu hat (KM)     25.67
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Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.273 Mean in Log Scale      0.201

Lilliefors Test Statistic      0.385 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       1.228    95% Gamma Adjusted KM-UCL (use when n<50)      1.301

Approximate Chi Square Value (25.67, )     15.12 Adjusted Chi Square Value (25.67, )     14.28

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.753 Mean in Log Scale      0.258

KM SD (logged)      1.017    95% Critical H Value (KM-Log)      2.695

KM Standard Error of Mean (logged)      0.39

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.92    95% H-UCL (KM -Log)      1.327

   95% BCA Bootstrap UCL      1.484    95% Bootstrap t UCL      1.645

   95% H-UCL (Log ROS)      1.443

SD in Original Scale      0.424 SD in Log Scale      0.277

   95% t UCL (assumes normality of ROS data)      1.452    95% Percentile Bootstrap UCL      1.453

Total Number of Observations     17 Number of Distinct Observations     17

Number of Missing Observations      4

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Acenaphthene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.268 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      3.562 SD in Log Scale      1.34

   95% t UCL (Assumes normality)      4.261    95% H-Stat UCL      9.317

Median Detects     0.076 CV Detects      1.032

Variance Detects     0.0111 Percent Non-Detects     47.06%

Mean Detects      0.102 SD Detects      0.105

Minimum Detect    0.0095 Minimum Non-Detect    0.004

Maximum Detect      0.37 Maximum Non-Detect      2.5

Number of Detects      9 Number of Non-Detects      8

Number of Distinct Detects      9 Number of Distinct Non-Detects      8
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Mean of Logged Detects    -2.676 SD of Logged Detects      0.997

Skewness Detects      2.47 Kurtosis Detects      6.879

   95% KM (z) UCL      0.114    95% KM Bootstrap t UCL      0.155

90% KM Chebyshev UCL      0.149 95% KM Chebyshev UCL      0.185

SD     0.0909    95% KM (BCA) UCL      0.116

95% KM (t) UCL      0.117 95% KM (Percentile Bootstrap) UCL      0.117

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0713 Standard Error of Mean     0.026

Lilliefors Test Statistic      0.359 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.678 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data Not Normal at 5% Significance Level

Theta hat (MLE)     0.0722 Theta star (bias corrected MLE)      0.1

nu hat (MLE)     25.44 nu star (bias corrected)     18.29

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.413 k star (bias corrected MLE)      1.016

K-S Test Statistic      0.244 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.284 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.583 Anderson-Darling GOF Test

5% A-D Critical Value      0.736 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.234 99% KM Chebyshev UCL      0.33

Maximum      0.37 Median     0.0348

SD     0.0857 CV      1.337

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0095 Mean     0.0641

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (20.88, )     11.5 Adjusted Chi Square Value (20.88, )     10.78

95% Gamma Approximate KM-UCL (use when n>=50)       0.129 95% Gamma Adjusted KM-UCL (use when n<50)      0.138

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.614 nu hat (KM)     20.88

MLE Mean (bias corrected)      0.102 MLE Sd (bias corrected)      0.101

Lognormal GOF Test on Detected Observations Only

95% Gamma Approximate UCL (use when n>=50)      0.104 95% Gamma Adjusted UCL (use when n<50)      0.109

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (30.16, )     18.62 Adjusted Chi Square Value (30.16, )     17.67

nu hat (MLE)     35 nu star (bias corrected)     30.16

MLE Mean (bias corrected)     0.0641 MLE Sd (bias corrected)     0.068

k hat (MLE)      1.03 k star (bias corrected MLE)      0.887

Theta hat (MLE)     0.0622 Theta star (bias corrected MLE)     0.0722
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Shapiro Wilk Test Statistic      0.903 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.458    95% H-UCL (KM -Log)      0.293

   95% BCA Bootstrap UCL      0.122    95% Bootstrap t UCL      0.143

   95% H-UCL (Log ROS)      0.14

SD in Original Scale     0.0852 SD in Log Scale      1.065

   95% t UCL (assumes normality of ROS data)      0.101    95% Percentile Bootstrap UCL      0.101

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0651 Mean in Log Scale    -3.272

Lilliefors Test Statistic      0.273 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

95% Adjusted Gamma KM-UCL      0.138

Suggested UCL to Use

95% KM (t) UCL      0.117 95% GROS Adjusted Gamma UCL      0.109

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.367 SD in Log Scale      1.742

   95% t UCL (Assumes normality)      0.364    95% H-Stat UCL      1.524

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.209 Mean in Log Scale    -2.8

KM SD (logged)      1.432    95% Critical H Value (KM-Log)      3.366

KM Standard Error of Mean (logged)      0.434

Maximum Detect      0.32 Maximum Non-Detect      2.5

Variance Detects     0.0148 Percent Non-Detects     58.82%

Number of Distinct Detects      7 Number of Distinct Non-Detects     10

Minimum Detect     0.028 Minimum Non-Detect    0.004

Number of Missing Observations      4

Number of Detects      7 Number of Non-Detects     10

SVOCs_Acenaphthylene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Normal GOF Test on Detects Only

Skewness Detects      0.913 Kurtosis Detects    -1.046

Mean of Logged Detects    -2.543 SD of Logged Detects      1.051

Mean Detects      0.125 SD Detects      0.122

Median Detects     0.046 CV Detects      0.976

Page 45 of 86

I I I I 



Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0709 Standard Error of Mean     0.0304

5% Lilliefors Critical Value      0.335 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.312 Lilliefors GOF Test

Shapiro Wilk Test Statistic      0.804 Shapiro Wilk GOF Test

K-S Test Statistic      0.306 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.318 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.613 Anderson-Darling GOF Test

5% A-D Critical Value      0.725 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.261 99% KM Chebyshev UCL      0.374

   95% KM (z) UCL      0.121    95% KM Bootstrap t UCL      0.173

90% KM Chebyshev UCL      0.162 95% KM Chebyshev UCL      0.203

SD      0.101    95% KM (BCA) UCL      0.124

95% KM (t) UCL      0.124 95% KM (Percentile Bootstrap) UCL      0.122

Approximate Chi Square Value (16.62, )      8.402 Adjusted Chi Square Value (16.62, )      7.795

   95% Gamma Approximate KM-UCL (use when n>=50)       0.14    95% Gamma Adjusted KM-UCL (use when n<50)      0.151

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.489 nu hat (KM)     16.62

MLE Mean (bias corrected)      0.125 MLE Sd (bias corrected)      0.14

Theta hat (MLE)      0.102 Theta star (bias corrected MLE)      0.157

nu hat (MLE)     17.15 nu star (bias corrected)     11.13

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.225 k star (bias corrected MLE)      0.795

nu hat (MLE)     23.05 nu star (bias corrected)     20.32

MLE Mean (bias corrected)     0.0572 MLE Sd (bias corrected)     0.074

k hat (MLE)      0.678 k star (bias corrected MLE)      0.598

Theta hat (MLE)     0.0844 Theta star (bias corrected MLE)     0.0958

Maximum      0.32 Median     0.01

SD     0.0946 CV      1.653

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     0.0572

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Lilliefors Test Statistic      0.267 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.847 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.105    95% Gamma Adjusted UCL (use when n<50)      0.112

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (20.32, )     11.09 Adjusted Chi Square Value (20.32, )     10.38
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Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0602 Mean in Log Scale    -3.63

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.214 Mean in Log Scale    -2.946

KM SD (logged)      1.595    95% Critical H Value (KM-Log)      3.651

KM Standard Error of Mean (logged)      0.497

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.781    95% H-UCL (KM -Log)      0.349

   95% BCA Bootstrap UCL      0.11    95% Bootstrap t UCL      0.152

   95% H-UCL (Log ROS)      0.15

SD in Original Scale     0.0933 SD in Log Scale      1.249

   95% t UCL (assumes normality of ROS data)     0.0997    95% Percentile Bootstrap UCL     0.0982

Number of Missing Observations      4

Number of Detects     14 Number of Non-Detects      3

SVOCs_Anthracene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.124 95% KM (Percentile Bootstrap) UCL      0.122

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.368 SD in Log Scale      1.898

   95% t UCL (Assumes normality)      0.37    95% H-Stat UCL      2.335

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.732 Shapiro Wilk GOF Test

Skewness Detects      1.665 Kurtosis Detects      1.718

Mean of Logged Detects    -1.755 SD of Logged Detects      1.598

Mean Detects      0.437 SD Detects      0.563

Median Detects      0.215 CV Detects      1.287

Maximum Detect      1.7 Maximum Non-Detect      0.44

Variance Detects      0.316 Percent Non-Detects     17.65%

Number of Distinct Detects     13 Number of Distinct Non-Detects      3

Minimum Detect     0.015 Minimum Non-Detect    0.004

5% Lilliefors Critical Value      0.237 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.291 Lilliefors GOF Test
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97.5% KM Chebyshev UCL      1.181 99% KM Chebyshev UCL      1.663

   95% KM (z) UCL      0.584    95% KM Bootstrap t UCL      0.846

90% KM Chebyshev UCL      0.76 95% KM Chebyshev UCL      0.936

SD      0.515    95% KM (BCA) UCL      0.604

   95% KM (t) UCL      0.597    95% KM (Percentile Bootstrap) UCL      0.583

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.37 Standard Error of Mean      0.13

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.516 nu hat (KM)     17.55

MLE Mean (bias corrected)      0.437 MLE Sd (bias corrected)      0.582

Theta hat (MLE)      0.665 Theta star (bias corrected MLE)      0.774

nu hat (MLE)     18.42 nu star (bias corrected)     15.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.658 k star (bias corrected MLE)      0.564

K-S Test Statistic      0.129 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.239 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.365 Anderson-Darling GOF Test

5% A-D Critical Value      0.779 Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE)      0.554 k star (bias corrected MLE)      0.495

Theta hat (MLE)      0.661 Theta star (bias corrected MLE)      0.739

Maximum      1.7 Median      0.21

SD      0.531 CV      1.453

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.366

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (17.55, )      9.067 Adjusted Chi Square Value (17.55, )      8.433

95% Gamma Approximate KM-UCL (use when n>=50)       0.716 95% Gamma Adjusted KM-UCL (use when n<50)      0.77

Lilliefors Test Statistic      0.191 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.931 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.72 95% Gamma Adjusted UCL (use when n<50)      0.776

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (16.84, )      8.555 Adjusted Chi Square Value (16.84, )      7.942

nu hat (MLE)     18.82 nu star (bias corrected)     16.84

MLE Mean (bias corrected)      0.366 MLE Sd (bias corrected)      0.52

SD in Original Scale      0.532 SD in Log Scale      1.776

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.366 Mean in Log Scale    -2.16
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KM SD (logged)      1.797    95% Critical H Value (KM-Log)      4.015

KM Standard Error of Mean (logged)      0.465

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.19    95% H-UCL (KM -Log)      3.421

   95% BCA Bootstrap UCL      0.638    95% Bootstrap t UCL      0.837

   95% H-UCL (Log ROS)      3.261

   95% t UCL (assumes normality of ROS data)      0.591    95% Percentile Bootstrap UCL      0.597

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.77

Suggested UCL to Use

95% KM (Chebyshev) UCL      0.936 95% GROS Adjusted Gamma UCL      0.776

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.528 SD in Log Scale      1.854

   95% t UCL (Assumes normality)      0.598    95% H-Stat UCL      4.502

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.374 Mean in Log Scale    -2.123

SVOCs_Benzo(a)anthracene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable SVOCs_Benzaldehyde was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects     13

Number of Missing Observations      4

Number of Detects      1 Number of Non-Detects     16

SVOCs_Benzaldehyde

General Statistics

Total Number of Observations     17 Number of Distinct Observations     14

Mean Detects      1.556 SD Detects      1.697

Maximum Detect      5.8 Maximum Non-Detect      0.44

Variance Detects      2.881 Percent Non-Detects      5.882%

Number of Distinct Detects     16 Number of Distinct Non-Detects      1

Minimum Detect     0.017 Minimum Non-Detect      0.44

Number of Missing Observations      4

Number of Detects     16 Number of Non-Detects      1
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Skewness Detects      1.223 Kurtosis Detects      1.097

Mean of Logged Detects    -0.582 SD of Logged Detects      1.866

Median Detects      1.15 CV Detects      1.091

   95% KM (z) UCL      2.143    95% KM Bootstrap t UCL      2.433

90% KM Chebyshev UCL      2.696 95% KM Chebyshev UCL      3.252

SD      1.631    95% KM (BCA) UCL      2.125

95% KM (t) UCL      2.184 95% KM (Percentile Bootstrap) UCL      2.136

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.471 Standard Error of Mean      0.409

5% Lilliefors Critical Value      0.222 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.182 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.853 Shapiro Wilk GOF Test

Theta hat (MLE)      2.581 Theta star (bias corrected MLE)      2.928

nu hat (MLE)     19.3 nu star (bias corrected)     17.01

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.603 k star (bias corrected MLE)      0.532

K-S Test Statistic      0.131 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.226 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.356 Anderson-Darling GOF Test

5% A-D Critical Value      0.787 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      4.022 99% KM Chebyshev UCL      5.536

Maximum      5.8 Median      1

SD      1.679 CV      1.14

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.017 Mean      1.473

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (27.63, )     16.64 Adjusted Chi Square Value (27.63, )     15.75

   95% Gamma Approximate KM-UCL (use when n>=50)       2.442    95% Gamma Adjusted KM-UCL (use when n<50)      2.58

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.813 nu hat (KM)     27.63

MLE Mean (bias corrected)      1.556 MLE Sd (bias corrected)      2.135

   95% Gamma Approximate UCL (use when n>=50)      2.833    95% Gamma Adjusted UCL (use when n<50)      3.044

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (17.84, )      9.272 Adjusted Chi Square Value (17.84, )      8.63

nu hat (MLE)     20.04 nu star (bias corrected)     17.84

MLE Mean (bias corrected)      1.473 MLE Sd (bias corrected)      2.034

k hat (MLE)      0.589 k star (bias corrected MLE)      0.525

Theta hat (MLE)      2.499 Theta star (bias corrected MLE)      2.808
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.911 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.706    95% H-UCL (KM -Log)     17.33

   95% BCA Bootstrap UCL      2.266    95% Bootstrap t UCL      2.423

   95% H-UCL (Log ROS)     19.17

SD in Original Scale      1.681 SD in Log Scale      1.857

   95% t UCL (assumes normality of ROS data)      2.182    95% Percentile Bootstrap UCL      2.154

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.47 Mean in Log Scale    -0.686

Lilliefors Test Statistic      0.185 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL      2.184 95% KM (Percentile Bootstrap) UCL      2.136

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.675 SD in Log Scale      1.821

   95% t UCL (Assumes normality)      2.187    95% H-Stat UCL     17.61

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.478 Mean in Log Scale    -0.636

KM SD (logged)      1.835    95% Critical H Value (KM-Log)      4.084

KM Standard Error of Mean (logged)      0.464

Maximum Detect      3.6 Maximum Non-Detect      0.44

Variance Detects      1.773 Percent Non-Detects      5.882%

Number of Distinct Detects     15 Number of Distinct Non-Detects      1

Minimum Detect     0.027 Minimum Non-Detect      0.44

Number of Missing Observations      4

Number of Detects     16 Number of Non-Detects      1

SVOCs_Benzo(a)pyrene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Normal GOF Test on Detects Only

Skewness Detects      0.32 Kurtosis Detects    -1.699

Mean of Logged Detects    -0.553 SD of Logged Detects      1.759

Mean Detects      1.428 SD Detects      1.331

Median Detects      1.025 CV Detects      0.932
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.351 Standard Error of Mean      0.323

5% Lilliefors Critical Value      0.222 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.195 Lilliefors GOF Test

Shapiro Wilk Test Statistic      0.852 Shapiro Wilk GOF Test

K-S Test Statistic      0.201 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.225 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.744 Anderson-Darling GOF Test

5% A-D Critical Value      0.782 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      3.367 99% KM Chebyshev UCL      4.563

   95% KM (z) UCL      1.882    95% KM Bootstrap t UCL      1.96

90% KM Chebyshev UCL      2.319 95% KM Chebyshev UCL      2.758

SD      1.289    95% KM (BCA) UCL      1.909

95% KM (t) UCL      1.914 95% KM (Percentile Bootstrap) UCL      1.907

Approximate Chi Square Value (37.34, )     24.35 Adjusted Chi Square Value (37.34, )     23.25

   95% Gamma Approximate KM-UCL (use when n>=50)       2.071    95% Gamma Adjusted KM-UCL (use when n<50)      2.169

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.098 nu hat (KM)     37.34

MLE Mean (bias corrected)      1.428 MLE Sd (bias corrected)      1.867

Theta hat (MLE)      2.135 Theta star (bias corrected MLE)      2.441

nu hat (MLE)     21.4 nu star (bias corrected)     18.72

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.669 k star (bias corrected MLE)      0.585

nu hat (MLE)     23.16 nu star (bias corrected)     20.41

MLE Mean (bias corrected)      1.366 MLE Sd (bias corrected)      1.763

k hat (MLE)      0.681 k star (bias corrected MLE)      0.6

Theta hat (MLE)      2.005 Theta star (bias corrected MLE)      2.276

Maximum      3.6 Median      0.75

SD      1.314 CV      0.962

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.027 Mean      1.366

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Lilliefors Test Statistic      0.189 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.863 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      2.5    95% Gamma Adjusted UCL (use when n<50)      2.67

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (20.41, )     11.15 Adjusted Chi Square Value (20.41, )     10.44
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Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.351 Mean in Log Scale    -0.649

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.357 Mean in Log Scale    -0.61

KM SD (logged)      1.73    95% Critical H Value (KM-Log)      3.892

KM Standard Error of Mean (logged)      0.437

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.671    95% H-UCL (KM -Log)     12.29

   95% BCA Bootstrap UCL      1.933    95% Bootstrap t UCL      1.94

   95% H-UCL (Log ROS)     13.41

SD in Original Scale      1.328 SD in Log Scale      1.749

   95% t UCL (assumes normality of ROS data)      1.913    95% Percentile Bootstrap UCL      1.869

Number of Missing Observations      4

Number of Detects     16 Number of Non-Detects      1

SVOCs_Benzo(b)fluoranthene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.914 95% KM (Percentile Bootstrap) UCL      1.907

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.322 SD in Log Scale      1.719

   95% t UCL (Assumes normality)      1.917    95% H-Stat UCL     12.57

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.887 Shapiro Wilk GOF Test

Skewness Detects      0.766 Kurtosis Detects    -0.336

Mean of Logged Detects    -0.338 SD of Logged Detects      1.758

Mean Detects      1.771 SD Detects      1.731

Median Detects      1.4 CV Detects      0.978

Maximum Detect      5.5 Maximum Non-Detect      0.44

Variance Detects      2.998 Percent Non-Detects      5.882%

Number of Distinct Detects     15 Number of Distinct Non-Detects      1

Minimum Detect     0.025 Minimum Non-Detect      0.44

5% Lilliefors Critical Value      0.222 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.175 Lilliefors GOF Test
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97.5% KM Chebyshev UCL      4.29 99% KM Chebyshev UCL      5.841

   95% KM (z) UCL      2.364    95% KM Bootstrap t UCL      2.502

90% KM Chebyshev UCL      2.931 95% KM Chebyshev UCL      3.5

SD      1.671    95% KM (BCA) UCL      2.356

95% KM (t) UCL      2.406 95% KM (Percentile Bootstrap) UCL      2.36

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.675 Standard Error of Mean      0.419

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.005 nu hat (KM)     34.16

MLE Mean (bias corrected)      1.771 MLE Sd (bias corrected)      2.315

Theta hat (MLE)      2.648 Theta star (bias corrected MLE)      3.027

nu hat (MLE)     21.4 nu star (bias corrected)     18.72

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.669 k star (bias corrected MLE)      0.585

K-S Test Statistic      0.155 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.225 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.505 Anderson-Darling GOF Test

5% A-D Critical Value      0.782 Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE)      0.67 k star (bias corrected MLE)      0.591

Theta hat (MLE)      2.517 Theta star (bias corrected MLE)      2.853

Maximum      5.5 Median      1.3

SD      1.713 CV      1.017

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.025 Mean      1.685

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (34.16, )     21.79 Adjusted Chi Square Value (34.16, )     20.76

   95% Gamma Approximate KM-UCL (use when n>=50)       2.626    95% Gamma Adjusted KM-UCL (use when n<50)      2.756

Lilliefors Test Statistic      0.196 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.891 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      3.101    95% Gamma Adjusted UCL (use when n<50)      3.315

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (20.08, )     10.91 Adjusted Chi Square Value (20.08, )     10.21

nu hat (MLE)     22.77 nu star (bias corrected)     20.08

MLE Mean (bias corrected)      1.685 MLE Sd (bias corrected)      2.193

SD in Original Scale      1.723 SD in Log Scale      1.749

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.675 Mean in Log Scale    -0.435
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KM SD (logged)      1.73    95% Critical H Value (KM-Log)      3.892

KM Standard Error of Mean (logged)      0.437

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.455    95% H-UCL (KM -Log)     15.24

   95% BCA Bootstrap UCL      2.441    95% Bootstrap t UCL      2.492

   95% H-UCL (Log ROS)     16.6

   95% t UCL (assumes normality of ROS data)      2.404    95% Percentile Bootstrap UCL      2.383

SVOCs_Benzo(g,h,i)perylene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      2.406 95% KM (Percentile Bootstrap) UCL      2.36

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.718 SD in Log Scale      1.726

   95% t UCL (Assumes normality)      2.407    95% H-Stat UCL     15.76

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.68 Mean in Log Scale    -0.407

Skewness Detects      0.423 Kurtosis Detects    -1.521

Mean of Logged Detects    -0.87 SD of Logged Detects      1.718

Mean Detects      1.016 SD Detects      0.957

Median Detects      0.78 CV Detects      0.943

Maximum Detect      2.6 Maximum Non-Detect      0.44

Variance Detects      0.917 Percent Non-Detects      5.882%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect     0.02 Minimum Non-Detect      0.44

Number of Missing Observations      4

Number of Detects     16 Number of Non-Detects      1

SD      0.924    95% KM (BCA) UCL      1.34

95% KM (t) UCL      1.368 95% KM (Percentile Bootstrap) UCL      1.332

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.963 Standard Error of Mean      0.232

5% Lilliefors Critical Value      0.222 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.183 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.859 Shapiro Wilk GOF Test
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   95% KM (z) UCL      1.344    95% KM Bootstrap t UCL      1.426

90% KM Chebyshev UCL      1.658 95% KM Chebyshev UCL      1.973

Theta hat (MLE)      1.483 Theta star (bias corrected MLE)      1.698

nu hat (MLE)     21.92 nu star (bias corrected)     19.14

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.685 k star (bias corrected MLE)      0.598

K-S Test Statistic      0.168 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.224 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.639 Anderson-Darling GOF Test

5% A-D Critical Value      0.78 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.41 99% KM Chebyshev UCL      3.267

Maximum      2.6 Median      0.56

SD      0.944 CV      0.971

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.02 Mean      0.972

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (36.97, )     24.05 Adjusted Chi Square Value (36.97, )     22.96

   95% Gamma Approximate KM-UCL (use when n>=50)       1.481    95% Gamma Adjusted KM-UCL (use when n<50)      1.551

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.087 nu hat (KM)     36.97

MLE Mean (bias corrected)      1.016 MLE Sd (bias corrected)      1.313

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.874 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.765    95% Gamma Adjusted UCL (use when n<50)      1.883

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (20.88, )     11.5 Adjusted Chi Square Value (20.88, )     10.78

nu hat (MLE)     23.73 nu star (bias corrected)     20.88

MLE Mean (bias corrected)      0.972 MLE Sd (bias corrected)      1.24

k hat (MLE)      0.698 k star (bias corrected MLE)      0.614

Theta hat (MLE)      1.393 Theta star (bias corrected MLE)      1.583

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL      1.358    95% Bootstrap t UCL      1.418

   95% H-UCL (Log ROS)      8.299

SD in Original Scale      0.953 SD in Log Scale      1.698

   95% t UCL (assumes normality of ROS data)      1.366    95% Percentile Bootstrap UCL      1.339

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.962 Mean in Log Scale    -0.952

Lilliefors Test Statistic      0.194 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level
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KM Mean (logged)    -0.968    95% H-UCL (KM -Log)      7.66

Suggested UCL to Use

95% KM (t) UCL      1.368 95% KM (Percentile Bootstrap) UCL      1.332

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.947 SD in Log Scale      1.67

   95% t UCL (Assumes normality)      1.37    95% H-Stat UCL      7.911

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.969 Mean in Log Scale    -0.907

KM SD (logged)      1.679    95% Critical H Value (KM-Log)      3.801

KM Standard Error of Mean (logged)      0.426

Maximum Detect      2.8 Maximum Non-Detect      0.44

Variance Detects      1.242 Percent Non-Detects      5.882%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect     0.016 Minimum Non-Detect      0.44

Number of Missing Observations      4

Number of Detects     16 Number of Non-Detects      1

SVOCs_Benzo(k)fluoranthene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.135 Standard Error of Mean      0.27

5% Lilliefors Critical Value      0.222 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.22 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.84 Shapiro Wilk GOF Test

Skewness Detects      0.275 Kurtosis Detects    -1.74

Mean of Logged Detects    -0.764 SD of Logged Detects      1.815

Mean Detects      1.198 SD Detects      1.114

Median Detects      1.025 CV Detects      0.93

Gamma GOF Tests on Detected Observations Only

97.5% KM Chebyshev UCL      2.821 99% KM Chebyshev UCL      3.82

   95% KM (z) UCL      1.579    95% KM Bootstrap t UCL      1.621

90% KM Chebyshev UCL      1.945 95% KM Chebyshev UCL      2.312

SD      1.077    95% KM (BCA) UCL      1.588

95% KM (t) UCL      1.606 95% KM (Percentile Bootstrap) UCL      1.552
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K-S Test Statistic      0.226 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.225 Detected Data Not Gamma Distributed at 5% Significance Level

A-D Test Statistic      0.786 Anderson-Darling GOF Test

5% A-D Critical Value      0.784 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (37.79, )     24.72 Adjusted Chi Square Value (37.79, )     23.61

   95% Gamma Approximate KM-UCL (use when n>=50)       1.736    95% Gamma Adjusted KM-UCL (use when n<50)      1.817

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.112 nu hat (KM)     37.79

MLE Mean (bias corrected)      1.198 MLE Sd (bias corrected)      1.59

Theta hat (MLE)      1.851 Theta star (bias corrected MLE)      2.111

nu hat (MLE)     20.71 nu star (bias corrected)     18.16

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.647 k star (bias corrected MLE)      0.567

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (19.93, )     10.8 Adjusted Chi Square Value (19.93, )     10.1

nu hat (MLE)     22.58 nu star (bias corrected)     19.93

MLE Mean (bias corrected)      1.149 MLE Sd (bias corrected)      1.501

k hat (MLE)      0.664 k star (bias corrected MLE)      0.586

Theta hat (MLE)      1.731 Theta star (bias corrected MLE)      1.961

Maximum      2.8 Median      0.55

SD      1.098 CV      0.955

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.016 Mean      1.149

SD in Original Scale      1.111 SD in Log Scale      1.794

   95% t UCL (assumes normality of ROS data)      1.604    95% Percentile Bootstrap UCL      1.581

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.134 Mean in Log Scale    -0.851

Lilliefors Test Statistic      0.24 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.862 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      2.121    95% Gamma Adjusted UCL (use when n<50)      2.268

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      1.105 SD in Log Scale      1.767

   95% t UCL (Assumes normality)      1.608    95% H-Stat UCL     12.21

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.141 Mean in Log Scale    -0.808

   95% BCA Bootstrap UCL      1.576    95% Bootstrap t UCL      1.623

   95% H-UCL (Log ROS)     12.88
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Suggested UCL to Use

95% KM (t) UCL      1.606 95% KM (Percentile Bootstrap) UCL      1.552

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Maximum Detect      4.8 Maximum Non-Detect     22

Variance Detects      1.383 Percent Non-Detects     52.94%

Number of Distinct Detects      8 Number of Distinct Non-Detects      8

Minimum Detect      1.5 Minimum Non-Detect      0.21

Number of Missing Observations      4

Number of Detects      8 Number of Non-Detects      9

SVOCs_Bis(2-ethylhexyl)phthalate

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.036 Standard Error of Mean      0.474

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.172 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.945 Shapiro Wilk GOF Test

Skewness Detects      0.16 Kurtosis Detects    -1.195

Mean of Logged Detects      1.039 SD of Logged Detects      0.417

Mean Detects      3.038 SD Detects      1.176

Median Detects      2.85 CV Detects      0.387

K-S Test Statistic      0.189 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.295 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.283 Anderson-Darling GOF Test

5% A-D Critical Value      0.717 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      4.994 99% KM Chebyshev UCL      6.748

   95% KM (z) UCL      2.815    95% KM Bootstrap t UCL      2.817

90% KM Chebyshev UCL      3.457 95% KM Chebyshev UCL      4.1

SD      1.566    95% KM (BCA) UCL      2.842

95% KM (t) UCL      2.862 95% KM (Percentile Bootstrap) UCL      2.81

Theta hat (MLE)      0.427 Theta star (bias corrected MLE)      0.671

nu hat (MLE)   113.8 nu star (bias corrected)     72.44

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      7.111 k star (bias corrected MLE)      4.528
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Approximate Chi Square Value (57.47, )     41.04 Adjusted Chi Square Value (57.47, )     39.59

   95% Gamma Approximate KM-UCL (use when n>=50)       2.85    95% Gamma Adjusted KM-UCL (use when n<50)      2.955

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.69 nu hat (KM)     57.47

MLE Mean (bias corrected)      3.038 MLE Sd (bias corrected)      1.428

nu hat (MLE)     84.26 nu star (bias corrected)     70.72

MLE Mean (bias corrected)      2.111 MLE Sd (bias corrected)      1.464

k hat (MLE)      2.478 k star (bias corrected MLE)      2.08

Theta hat (MLE)      0.852 Theta star (bias corrected MLE)      1.015

Maximum      4.8 Median      1.971

SD      1.312 CV      0.622

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.525 Mean      2.111

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.218 Mean in Log Scale      0.67

Lilliefors Test Statistic      0.173 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.936 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      2.851    95% Gamma Adjusted UCL (use when n<50)      2.944

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (70.72, )     52.36 Adjusted Chi Square Value (70.72, )     50.71

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.982 Mean in Log Scale      0.575

KM SD (logged)      1.238    95% Critical H Value (KM-Log)      3.042

KM Standard Error of Mean (logged)      0.392

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.164    95% H-UCL (KM -Log)      6.494

   95% BCA Bootstrap UCL      2.717    95% Bootstrap t UCL      2.831

   95% H-UCL (Log ROS)      2.906

SD in Original Scale      1.181 SD in Log Scale      0.515

   95% t UCL (assumes normality of ROS data)      2.718    95% Percentile Bootstrap UCL      2.688

Suggested UCL to Use

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      2.702 SD in Log Scale      1.267

   95% t UCL (Assumes normality)      4.126    95% H-Stat UCL     10.55
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Number of Missing Observations      4

Number of Detects      8 Number of Non-Detects      9

SVOCs_Caprolactam

General Statistics

Total Number of Observations     17 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (t) UCL      2.862 95% KM (Percentile Bootstrap) UCL      2.81

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.884 Shapiro Wilk GOF Test

Skewness Detects      0.743 Kurtosis Detects    -0.249

Mean of Logged Detects    -0.292 SD of Logged Detects      0.526

Mean Detects      0.836 SD Detects      0.413

Median Detects      0.695 CV Detects      0.494

Maximum Detect      1.5 Maximum Non-Detect     23

Variance Detects      0.171 Percent Non-Detects     52.94%

Number of Distinct Detects      8 Number of Distinct Non-Detects      8

Minimum Detect      0.28 Minimum Non-Detect      0.21

97.5% KM Chebyshev UCL      1.608 99% KM Chebyshev UCL      2.138

   95% KM (z) UCL      0.95    95% KM Bootstrap t UCL      1.061

90% KM Chebyshev UCL      1.144 95% KM Chebyshev UCL      1.338

SD      0.423    95% KM (BCA) UCL      0.958

95% KM (t) UCL      0.964 95% KM (Percentile Bootstrap) UCL      0.958

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.715 Standard Error of Mean      0.143

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.236 Lilliefors GOF Test

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.852 nu hat (KM)     96.96

MLE Mean (bias corrected)      0.836 MLE Sd (bias corrected)      0.487

Theta hat (MLE)      0.183 Theta star (bias corrected MLE)      0.284

nu hat (MLE)     73.26 nu star (bias corrected)     47.12

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      4.579 k star (bias corrected MLE)      2.945

K-S Test Statistic      0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.295 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.418 Anderson-Darling GOF Test

5% A-D Critical Value      0.719 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (96.96, )     75.25 Adjusted Chi Square Value (96.96, )     73.24
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k hat (MLE)      2.587 k star (bias corrected MLE)      2.169

Theta hat (MLE)      0.26 Theta star (bias corrected MLE)      0.31

Maximum      1.5 Median      0.639

SD      0.366 CV      0.545

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0497 Mean      0.672

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

   95% Gamma Approximate KM-UCL (use when n>=50)       0.921    95% Gamma Adjusted KM-UCL (use when n<50)      0.946

Lilliefors Test Statistic      0.225 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.902    95% Gamma Adjusted UCL (use when n<50)      0.93

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (73.76, )     54.98 Adjusted Chi Square Value (73.76, )     53.28

nu hat (MLE)     87.95 nu star (bias corrected)     73.76

MLE Mean (bias corrected)      0.672 MLE Sd (bias corrected)      0.456

KM SD (logged)      0.653    95% Critical H Value (KM-Log)      2.201

KM Standard Error of Mean (logged)      0.221

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.531    95% H-UCL (KM -Log)      1.042

   95% BCA Bootstrap UCL      0.828    95% Bootstrap t UCL      0.885

   95% H-UCL (Log ROS)      0.888

SD in Original Scale      0.343 SD in Log Scale      0.515

   95% t UCL (assumes normality of ROS data)      0.818    95% Percentile Bootstrap UCL      0.813

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.673 Mean in Log Scale    -0.515

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.964 95% KM (Percentile Bootstrap) UCL      0.958

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      3.604 SD in Log Scale      1.313

   95% t UCL (Assumes normality)      4.134    95% H-Stat UCL      7.968

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.608 Mean in Log Scale      0.174
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SVOCs_Carbazole

General Statistics

Total Number of Observations     17 Number of Distinct Observations     12

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects   -0.083 SD of Logged Detects      0.252

Mean Detects      0.935 SD Detects      0.233

Median Detects      0.935 CV Detects      0.25

Maximum Detect      1.1 Maximum Non-Detect     23

Variance Detects     0.0545 Percent Non-Detects     88.24%

Number of Distinct Detects      2 Number of Distinct Non-Detects     11

Minimum Detect      0.77 Minimum Non-Detect      0.21

Number of Missing Observations      4

Number of Detects      2 Number of Non-Detects     15

97.5% KM Chebyshev UCL      1.659 99% KM Chebyshev UCL      2.381

   95% KM (z) UCL      0.764    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.028 95% KM Chebyshev UCL      1.292

SD      0.336    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.784 95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.444 Standard Error of Mean      0.195

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (59.26, )     42.56 Adjusted Chi Square Value (59.26, )     41.08

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.743 nu hat (KM)     59.26

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0294 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)   127.1 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     31.77 k star (bias corrected MLE)    N/A    

SD in Original Scale      0.166 SD in Log Scale      0.246

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.583 Mean in Log Scale    -0.57

   95% Gamma Approximate KM-UCL (use when n>=50)       0.618    95% Gamma Adjusted KM-UCL (use when n<50)      0.64
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.213 Mean in Log Scale   -0.0174

   95% BCA Bootstrap UCL      0.674    95% Bootstrap t UCL      0.692

   95% H-UCL (Log ROS)      0.652

   95% t UCL (assumes normality of ROS data)      0.654    95% Percentile Bootstrap UCL      0.653

Total Number of Observations     17 Number of Distinct Observations     16

Number of Missing Observations      4

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Chrysene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.784 95% KM (% Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      3.504 SD in Log Scale      1.255

   95% t UCL (Assumes normality)      3.697    95% H-Stat UCL      5.658

Mean of Logged Detects    -0.359 SD of Logged Detects      1.79

Median Detects      1.41 CV Detects      0.931

Skewness Detects      0.47 Kurtosis Detects    -1.017

Variance Detects      2.618 Percent Non-Detects      5.882%

Mean Detects      1.739 SD Detects      1.618

Minimum Detect     0.024 Minimum Non-Detect      0.44

Maximum Detect      5 Maximum Non-Detect      0.44

Number of Detects     16 Number of Non-Detects      1

Number of Distinct Detects     15 Number of Distinct Non-Detects      1

   95% KM (z) UCL      2.29    95% KM Bootstrap t UCL      2.402

90% KM Chebyshev UCL      2.821 95% KM Chebyshev UCL      3.355

SD      1.566    95% KM (BCA) UCL      2.301

95% KM (t) UCL      2.329 95% KM (Percentile Bootstrap) UCL      2.284

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.644 Standard Error of Mean      0.392

Lilliefors Test Statistic      0.194 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.882 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL      4.095 99% KM Chebyshev UCL      5.549
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Theta hat (MLE)      2.606 Theta star (bias corrected MLE)      2.978

nu hat (MLE)     21.35 nu star (bias corrected)     18.68

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.667 k star (bias corrected MLE)      0.584

K-S Test Statistic      0.212 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.225 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.692 Anderson-Darling GOF Test

5% A-D Critical Value      0.782 Detected data appear Gamma Distributed at 5% Significance Level

Maximum      5 Median      0.92

SD      1.599 CV      0.963

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.024 Mean      1.661

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (37.46, )     24.45 Adjusted Chi Square Value (37.46, )     23.35

   95% Gamma Approximate KM-UCL (use when n>=50)       2.519    95% Gamma Adjusted KM-UCL (use when n<50)      2.638

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.102 nu hat (KM)     37.46

MLE Mean (bias corrected)      1.739 MLE Sd (bias corrected)      2.276

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.871 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      3.045    95% Gamma Adjusted UCL (use when n<50)      3.254

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (20.30, )     11.07 Adjusted Chi Square Value (20.30, )     10.36

nu hat (MLE)     23.03 nu star (bias corrected)     20.3

MLE Mean (bias corrected)      1.661 MLE Sd (bias corrected)      2.15

k hat (MLE)      0.677 k star (bias corrected MLE)      0.597

Theta hat (MLE)      2.452 Theta star (bias corrected MLE)      2.782

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.478    95% H-UCL (KM -Log)     16.72

   95% BCA Bootstrap UCL      2.305    95% Bootstrap t UCL      2.397

   95% H-UCL (Log ROS)     18.16

SD in Original Scale      1.614 SD in Log Scale      1.78

   95% t UCL (assumes normality of ROS data)      2.328    95% Percentile Bootstrap UCL      2.269

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.644 Mean in Log Scale    -0.457

Lilliefors Test Statistic      0.212 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      1.763    95% Critical H Value (KM-Log)      3.952

KM Standard Error of Mean (logged)      0.446
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Suggested UCL to Use

95% KM (t) UCL      2.329 95% KM (Percentile Bootstrap) UCL      2.284

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.609 SD in Log Scale      1.756

   95% t UCL (Assumes normality)      2.331    95% H-Stat UCL     17.18

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.649 Mean in Log Scale    -0.427

Maximum Detect      1.9 Maximum Non-Detect      2.5

Variance Detects      0.372 Percent Non-Detects     29.41%

Number of Distinct Detects     12 Number of Distinct Non-Detects      5

Minimum Detect     0.011 Minimum Non-Detect    0.004

Number of Missing Observations      4

Number of Detects     12 Number of Non-Detects      5

SVOCs_Dibenz(a,h)anthracene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.42 Standard Error of Mean      0.151

5% Lilliefors Critical Value      0.256 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.276 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.816 Shapiro Wilk GOF Test

Skewness Detects      1.285 Kurtosis Detects      0.901

Mean of Logged Detects    -1.569 SD of Logged Detects      1.611

Mean Detects      0.517 SD Detects      0.61

Median Detects      0.18 CV Detects      1.18

K-S Test Statistic      0.167 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.256 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.335 Anderson-Darling GOF Test

5% A-D Critical Value      0.772 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.36 99% KM Chebyshev UCL      1.918

   95% KM (z) UCL      0.668    95% KM Bootstrap t UCL      0.851

90% KM Chebyshev UCL      0.872 95% KM Chebyshev UCL      1.076

SD      0.558    95% KM (BCA) UCL      0.637

   95% KM (t) UCL      0.683    95% KM (Percentile Bootstrap) UCL      0.673
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Approximate Chi Square Value (19.30, )     10.34 Adjusted Chi Square Value (19.30, )      9.656

95% Gamma Approximate KM-UCL (use when n>=50)       0.785 95% Gamma Adjusted KM-UCL (use when n<50)      0.84

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.568 nu hat (KM)     19.3

MLE Mean (bias corrected)      0.517 MLE Sd (bias corrected)      0.693

Theta hat (MLE)      0.774 Theta star (bias corrected MLE)      0.929

nu hat (MLE)     16.05 nu star (bias corrected)     13.37

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.669 k star (bias corrected MLE)      0.557

nu hat (MLE)     18.37 nu star (bias corrected)     16.46

MLE Mean (bias corrected)      0.389 MLE Sd (bias corrected)      0.559

k hat (MLE)      0.54 k star (bias corrected MLE)      0.484

Theta hat (MLE)      0.72 Theta star (bias corrected MLE)      0.804

Maximum      1.9 Median      0.15

SD      0.548 CV      1.409

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.389

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.384 Mean in Log Scale    -2.097

Lilliefors Test Statistic      0.171 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.954 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.773 95% Gamma Adjusted UCL (use when n<50)      0.833

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (16.46, )      8.286 Adjusted Chi Square Value (16.46, )      7.684

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.515 Mean in Log Scale    -1.769

KM SD (logged)      1.877    95% Critical H Value (KM-Log)      4.16

KM Standard Error of Mean (logged)      0.522

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.132    95% H-UCL (KM -Log)      4.862

   95% BCA Bootstrap UCL      0.652    95% Bootstrap t UCL      0.783

   95% H-UCL (Log ROS)      3.019

SD in Original Scale      0.55 SD in Log Scale      1.736

   95% t UCL (assumes normality of ROS data)      0.616    95% Percentile Bootstrap UCL      0.609

SD in Original Scale      0.587 SD in Log Scale      1.94

   95% t UCL (Assumes normality)      0.763    95% H-Stat UCL      8.908
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SVOCs_Dimethylphthalate

General Statistics

Total Number of Observations     17 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.84

Suggested UCL to Use

95% KM (Chebyshev) UCL      1.076 95% GROS Adjusted Gamma UCL      0.833

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Minimum     0.035 Mean      3.461

Maximum     14 Median      2

Total Number of Observations     17 Number of Distinct Observations     17

Number of Missing Observations      4

SVOCs_Fluoranthene

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable SVOCs_Dimethylphthalate was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects     13

Number of Missing Observations      4

Number of Detects      1 Number of Non-Detects     16

   95% Modified-t UCL (Johnson-1978)      5.173

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      5.122    95% Adjusted-CLT UCL (Chen-1995)      5.35

5% Lilliefors Critical Value      0.215 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.191 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.834 Shapiro Wilk GOF Test

SD      3.922 Std. Error of Mean      0.951

Coefficient of Variation      1.133 Skewness      1.317

Gamma GOF Test

A-D Test Statistic      0.537 Anderson-Darling Gamma GOF Test
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MLE Mean (bias corrected)      3.461 MLE Sd (bias corrected)      4.853

Approximate Chi Square Value (0.05)      8.882

Theta hat (MLE)      6.073 Theta star (bias corrected MLE)      6.805

nu hat (MLE)     19.38 nu star (bias corrected)     17.29

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.57 k star (bias corrected MLE)      0.509

K-S Test Statistic      0.169 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.22 Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.792 Detected data appear Gamma Distributed at 5% Significance Level

Maximum of Logged Data      2.639 SD of logged Data      1.885

Lognormal Statistics

Minimum of Logged Data    -3.352 Mean of logged Data      0.149

5% Lilliefors Critical Value      0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.186 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.911 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.739    95% Adjusted Gamma UCL (use when n<50)      7.251

Adjusted Level of Significance     0.0346 Adjusted Chi Square Value      8.255

   95% Hall's Bootstrap UCL      5.604    95% Percentile Bootstrap UCL      5.019

   95% BCA Bootstrap UCL      5.398

   95% CLT UCL      5.026    95% Jackknife UCL      5.122

   95% Standard Bootstrap UCL      4.995    95% Bootstrap-t UCL      5.505

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     18.27  97.5% Chebyshev (MVUE) UCL     23.82

   99% Chebyshev (MVUE) UCL     34.73

Assuming Lognormal Distribution

   95% H-UCL     48.98    90% Chebyshev (MVUE) UCL     14.27

SVOCs_Fluorene

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      5.122

   90% Chebyshev(Mean, Sd) UCL      6.315    95% Chebyshev(Mean, Sd) UCL      7.607

 97.5% Chebyshev(Mean, Sd) UCL      9.401    99% Chebyshev(Mean, Sd) UCL     12.93
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Number of Missing Observations      4

Number of Detects     11 Number of Non-Detects      6

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.803 Shapiro Wilk GOF Test

Skewness Detects      1.95 Kurtosis Detects      4.878

Mean of Logged Detects    -2.623 SD of Logged Detects      1.245

Mean Detects      0.124 SD Detects      0.124

Median Detects      0.11 CV Detects      1.001

Maximum Detect      0.45 Maximum Non-Detect      2.5

Variance Detects     0.0154 Percent Non-Detects     35.29%

Number of Distinct Detects     11 Number of Distinct Non-Detects      6

Minimum Detect    0.0071 Minimum Non-Detect    0.004

97.5% KM Chebyshev UCL      0.291 99% KM Chebyshev UCL      0.405

   95% KM (z) UCL      0.149    95% KM Bootstrap t UCL      0.187

90% KM Chebyshev UCL      0.19 95% KM Chebyshev UCL      0.232

SD      0.113    95% KM (BCA) UCL      0.154

95% KM (t) UCL      0.152 95% KM (Percentile Bootstrap) UCL      0.15

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0978 Standard Error of Mean     0.0309

5% Lilliefors Critical Value      0.267 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.235 Lilliefors GOF Test

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.755 nu hat (KM)     25.67

MLE Mean (bias corrected)      0.124 MLE Sd (bias corrected)      0.136

Theta hat (MLE)      0.116 Theta star (bias corrected MLE)      0.148

nu hat (MLE)     23.5 nu star (bias corrected)     18.43

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.068 k star (bias corrected MLE)      0.838

K-S Test Statistic      0.143 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.262 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.249 Anderson-Darling GOF Test

5% A-D Critical Value      0.75 Detected data appear Gamma Distributed at 5% Significance Level

Maximum      0.45 Median     0.06

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0071 Mean     0.0921

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (25.67, )     15.13 Adjusted Chi Square Value (25.67, )     14.28

   95% Gamma Approximate KM-UCL (use when n>=50)       0.166    95% Gamma Adjusted KM-UCL (use when n<50)      0.176
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k hat (MLE)      0.923 k star (bias corrected MLE)      0.8

Theta hat (MLE)     0.0998 Theta star (bias corrected MLE)      0.115

SD      0.109 CV      1.181

Lilliefors Test Statistic      0.183 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.932 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.154    95% Gamma Adjusted UCL (use when n<50)      0.162

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (27.19, )     16.3 Adjusted Chi Square Value (27.19, )     15.42

nu hat (MLE)     31.4 nu star (bias corrected)     27.19

MLE Mean (bias corrected)     0.0921 MLE Sd (bias corrected)      0.103

KM SD (logged)      1.445    95% Critical H Value (KM-Log)      3.39

KM Standard Error of Mean (logged)      0.414

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.127    95% H-UCL (KM -Log)      0.424

   95% BCA Bootstrap UCL      0.153    95% Bootstrap t UCL      0.166

   95% H-UCL (Log ROS)      0.289

SD in Original Scale      0.11 SD in Log Scale      1.289

   95% t UCL (assumes normality of ROS data)      0.136    95% Percentile Bootstrap UCL      0.136

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0898 Mean in Log Scale    -3.079

SVOCs_Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.152 95% KM (Percentile Bootstrap) UCL      0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.365 SD in Log Scale      1.727

   95% t UCL (Assumes normality)      0.386    95% H-Stat UCL      1.795

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.231 Mean in Log Scale    -2.586

Number of Distinct Detects     16 Number of Distinct Non-Detects      1

Number of Missing Observations      4

Number of Detects     16 Number of Non-Detects      1
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Skewness Detects      0.58 Kurtosis Detects    -0.974

Mean of Logged Detects    -0.775 SD of Logged Detects      1.71

Mean Detects      1.105 SD Detects      1.056

Median Detects      0.865 CV Detects      0.955

Maximum Detect      3.2 Maximum Non-Detect      0.44

Variance Detects      1.115 Percent Non-Detects      5.882%

Minimum Detect     0.017 Minimum Non-Detect      0.44

   95% KM (z) UCL      1.468    95% KM Bootstrap t UCL      1.556

90% KM Chebyshev UCL      1.814 95% KM Chebyshev UCL      2.16

SD      1.018    95% KM (BCA) UCL      1.495

95% KM (t) UCL      1.494 95% KM (Percentile Bootstrap) UCL      1.474

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.048 Standard Error of Mean      0.255

5% Lilliefors Critical Value      0.222 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.2 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.886 Shapiro Wilk GOF Test

Theta hat (MLE)      1.597 Theta star (bias corrected MLE)      1.83

nu hat (MLE)     22.14 nu star (bias corrected)     19.33

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.692 k star (bias corrected MLE)      0.604

K-S Test Statistic      0.143 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.224 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.517 Anderson-Darling GOF Test

5% A-D Critical Value      0.78 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.641 99% KM Chebyshev UCL      3.587

Maximum      3.2 Median      0.73

SD      1.043 CV      0.988

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.017 Mean      1.056

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (36.06, )     23.32 Adjusted Chi Square Value (36.06, )     22.24

   95% Gamma Approximate KM-UCL (use when n>=50)       1.621    95% Gamma Adjusted KM-UCL (use when n<50)      1.699

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.061 nu hat (KM)     36.06

MLE Mean (bias corrected)      1.105 MLE Sd (bias corrected)      1.422

nu hat (MLE)     23.83 nu star (bias corrected)     20.95

MLE Mean (bias corrected)      1.056 MLE Sd (bias corrected)      1.345

k hat (MLE)      0.701 k star (bias corrected MLE)      0.616

Theta hat (MLE)      1.506 Theta star (bias corrected MLE)      1.713

Page 72 of 86



Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.893 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.914    95% Gamma Adjusted UCL (use when n<50)      2.042

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (20.95, )     11.56 Adjusted Chi Square Value (20.95, )     10.83

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.873    95% H-UCL (KM -Log)      8.226

   95% BCA Bootstrap UCL      1.49    95% Bootstrap t UCL      1.549

   95% H-UCL (Log ROS)      8.903

SD in Original Scale      1.05 SD in Log Scale      1.69

   95% t UCL (assumes normality of ROS data)      1.492    95% Percentile Bootstrap UCL      1.466

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.047 Mean in Log Scale    -0.858

Lilliefors Test Statistic      0.175 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL      1.494 95% KM (Percentile Bootstrap) UCL      1.474

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.045 SD in Log Scale      1.665

   95% t UCL (Assumes normality)      1.496    95% H-Stat UCL      8.503

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.053 Mean in Log Scale    -0.818

KM SD (logged)      1.672    95% Critical H Value (KM-Log)      3.788

KM Standard Error of Mean (logged)      0.424

Maximum Detect      8.9 Maximum Non-Detect      0.44

Variance Detects      5.95 Percent Non-Detects      5.882%

Number of Distinct Detects     16 Number of Distinct Non-Detects      1

Minimum Detect     0.016 Minimum Non-Detect      0.44

Number of Missing Observations      4

Number of Detects     16 Number of Non-Detects      1

SVOCs_Phenanthrene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects      1.854 SD Detects      2.439

Median Detects      1.05 CV Detects      1.316
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.75 Standard Error of Mean      0.583

5% Lilliefors Critical Value      0.222 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.256 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.758 Shapiro Wilk GOF Test

Skewness Detects      1.941 Kurtosis Detects      3.899

Mean of Logged Detects    -0.544 SD of Logged Detects      1.944

K-S Test Statistic      0.12 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.227 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.231 Anderson-Darling GOF Test

5% A-D Critical Value      0.793 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      5.393 99% KM Chebyshev UCL      7.554

   95% KM (z) UCL      2.71    95% KM Bootstrap t UCL      3.571

90% KM Chebyshev UCL      3.5 95% KM Chebyshev UCL      4.293

SD      2.328    95% KM (BCA) UCL      2.805

   95% KM (t) UCL      2.769    95% KM (Percentile Bootstrap) UCL      2.735

Approximate Chi Square Value (19.22, )     10.27 Adjusted Chi Square Value (19.22, )      9.594

95% Gamma Approximate KM-UCL (use when n>=50)       3.273 95% Gamma Adjusted KM-UCL (use when n<50)      3.506

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.565 nu hat (KM)     19.22

MLE Mean (bias corrected)      1.854 MLE Sd (bias corrected)      2.674

Theta hat (MLE)      3.431 Theta star (bias corrected MLE)      3.856

nu hat (MLE)     17.29 nu star (bias corrected)     15.38

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.54 k star (bias corrected MLE)      0.481

nu hat (MLE)     16.23 nu star (bias corrected)     14.7

MLE Mean (bias corrected)      1.745 MLE Sd (bias corrected)      2.654

k hat (MLE)      0.477 k star (bias corrected MLE)      0.432

Theta hat (MLE)      3.656 Theta star (bias corrected MLE)      4.036

Maximum      8.9 Median      1

SD      2.404 CV      1.377

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      1.745

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Lognormal GOF Test on Detected Observations Only

95% Gamma Approximate UCL (use when n>=50)      3.637 95% Gamma Adjusted UCL (use when n<50)      3.944

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (14.70, )      7.053 Adjusted Chi Square Value (14.70, )      6.504
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Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.75 Mean in Log Scale    -0.654

Lilliefors Test Statistic      0.173 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic      0.937 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data appear Lognormal at 5% Significance Level

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.758 Mean in Log Scale    -0.601

KM SD (logged)      1.91    95% Critical H Value (KM-Log)      4.22

KM Standard Error of Mean (logged)      0.483

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.672    95% H-UCL (KM -Log)     23.74

   95% BCA Bootstrap UCL      2.91    95% Bootstrap t UCL      3.545

   95% H-UCL (Log ROS)     26.69

SD in Original Scale      2.4 SD in Log Scale      1.936

   95% t UCL (assumes normality of ROS data)      2.766    95% Percentile Bootstrap UCL      2.8

SVOCs_Pyrene

General Statistics

Total Number of Observations     17 Number of Distinct Observations     17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      3.506

Suggested UCL to Use

95% KM (Chebyshev) UCL      4.293 95% GROS Adjusted Gamma UCL      3.944

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      2.395 SD in Log Scale      1.897

   95% t UCL (Assumes normality)      2.772    95% H-Stat UCL     24.22

Skewness Detects      0.725 Kurtosis Detects    -0.341

Mean of Logged Detects   -0.0628 SD of Logged Detects      1.851

Mean Detects      2.507 SD Detects      2.472

Median Detects      1.85 CV Detects      0.986

Maximum Detect      8 Maximum Non-Detect      0.44

Variance Detects      6.112 Percent Non-Detects      5.882%

Number of Distinct Detects     16 Number of Distinct Non-Detects      1

Minimum Detect     0.031 Minimum Non-Detect      0.44

Number of Missing Observations      4

Number of Detects     16 Number of Non-Detects      1

Normal GOF Test on Detects Only
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   95% KM (z) UCL      3.352    95% KM Bootstrap t UCL      3.577

90% KM Chebyshev UCL      4.163 95% KM Chebyshev UCL      4.976

SD      2.388    95% KM (BCA) UCL      3.333

95% KM (t) UCL      3.413 95% KM (Percentile Bootstrap) UCL      3.325

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.369 Standard Error of Mean      0.598

5% Lilliefors Critical Value      0.222 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.186 Lilliefors GOF Test

Shapiro Wilk Test Statistic      0.883 Shapiro Wilk GOF Test

Theta hat (MLE)      4.009 Theta star (bias corrected MLE)      4.56

nu hat (MLE)     20.01 nu star (bias corrected)     17.59

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.625 k star (bias corrected MLE)      0.55

K-S Test Statistic      0.194 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.225 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.587 Anderson-Darling GOF Test

5% A-D Critical Value      0.785 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      6.104 99% KM Chebyshev UCL      8.319

Maximum      8 Median      1.4

SD      2.444 CV      1.024

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.031 Mean      2.387

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (33.46, )     21.24 Adjusted Chi Square Value (33.46, )     20.22

   95% Gamma Approximate KM-UCL (use when n>=50)       3.732    95% Gamma Adjusted KM-UCL (use when n<50)      3.92

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.984 nu hat (KM)     33.46

MLE Mean (bias corrected)      2.507 MLE Sd (bias corrected)      3.381

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.883 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      4.485    95% Gamma Adjusted UCL (use when n<50)      4.806

Adjusted Level of Significance ( )     0.0346

Approximate Chi Square Value (18.97, )     10.1 Adjusted Chi Square Value (18.97, )      9.424

nu hat (MLE)     21.42 nu star (bias corrected)     18.97

MLE Mean (bias corrected)      2.387 MLE Sd (bias corrected)      3.196

k hat (MLE)      0.63 k star (bias corrected MLE)      0.558

Theta hat (MLE)      3.789 Theta star (bias corrected MLE)      4.278

Lilliefors Test Statistic      0.199 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.188    95% H-UCL (KM -Log)     27.58

   95% BCA Bootstrap UCL      3.428    95% Bootstrap t UCL      3.592

   95% H-UCL (Log ROS)     30.35

SD in Original Scale      2.46 SD in Log Scale      1.841

   95% t UCL (assumes normality of ROS data)      3.411    95% Percentile Bootstrap UCL      3.335

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.369 Mean in Log Scale    -0.165

Suggested UCL to Use

95% KM (t) UCL      3.413 95% KM (Percentile Bootstrap) UCL      3.325

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      2.457 SD in Log Scale      1.826

   95% t UCL (Assumes normality)      3.413    95% H-Stat UCL     29.25

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.373 Mean in Log Scale    -0.148

KM SD (logged)      1.821    95% Critical H Value (KM-Log)      4.058

KM Standard Error of Mean (logged)      0.46

Maximum Detect      0.36 Maximum Non-Detect     0.053

Variance Detects     0.0193 Percent Non-Detects     33.33%

Number of Distinct Detects      8 Number of Distinct Non-Detects      4

Minimum Detect    0.0087 Minimum Non-Detect     0.012

Number of Missing Observations      9

Number of Detects      8 Number of Non-Detects      4

VOCs_2-Butanone

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.26 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.788 Shapiro Wilk GOF Test

Skewness Detects      1.12 Kurtosis Detects    -0.349

Mean of Logged Detects    -2.835 SD of Logged Detects      1.386

Mean Detects      0.122 SD Detects      0.139

Median Detects     0.067 CV Detects      1.138
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.086 Standard Error of Mean     0.0363

K-S Test Statistic      0.275 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.303 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.502 Anderson-Darling GOF Test

5% A-D Critical Value      0.743 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.313 99% KM Chebyshev UCL      0.447

   95% KM (z) UCL      0.146    95% KM Bootstrap t UCL      0.25

90% KM Chebyshev UCL      0.195 95% KM Chebyshev UCL      0.244

SD      0.118    95% KM (BCA) UCL      0.154

95% KM (t) UCL      0.151 95% KM (Percentile Bootstrap) UCL      0.145

Approximate Chi Square Value (12.85, )      5.792 Adjusted Chi Square Value (12.85, )      5.087

   95% Gamma Approximate KM-UCL (use when n>=50)       0.191    95% Gamma Adjusted KM-UCL (use when n<50)      0.217

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.535 nu hat (KM)     12.85

MLE Mean (bias corrected)      0.122 MLE Sd (bias corrected)      0.159

Theta hat (MLE)      0.15 Theta star (bias corrected MLE)      0.207

nu hat (MLE)     12.97 nu star (bias corrected)      9.441

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.811 k star (bias corrected MLE)      0.59

nu hat (MLE)     15.37 nu star (bias corrected)     12.86

MLE Mean (bias corrected)     0.0846 MLE Sd (bias corrected)      0.116

k hat (MLE)      0.64 k star (bias corrected MLE)      0.536

Theta hat (MLE)      0.132 Theta star (bias corrected MLE)      0.158

Maximum      0.36 Median     0.0215

SD      0.124 CV      1.461

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0087 Mean     0.0846

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0857 Mean in Log Scale    -3.357

Lilliefors Test Statistic      0.241 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.905 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.188    95% Gamma Adjusted UCL (use when n<50)      0.214

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (12.86, )      5.8 Adjusted Chi Square Value (12.86, )      5.094

SD in Original Scale      0.123 SD in Log Scale      1.371
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0866 Mean in Log Scale    -3.321

KM SD (logged)      1.306    95% Critical H Value (KM-Log)      3.5

KM Standard Error of Mean (logged)      0.413

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.343    95% H-UCL (KM -Log)      0.329

   95% BCA Bootstrap UCL      0.16    95% Bootstrap t UCL      0.254

   95% H-UCL (Log ROS)      0.401

   95% t UCL (assumes normality of ROS data)      0.149    95% Percentile Bootstrap UCL      0.147

Number of Missing Observations      9

Number of Detects      9 Number of Non-Detects      3

VOCs_Acetone

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.151 95% KM (Percentile Bootstrap) UCL      0.145

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.123 SD in Log Scale      1.361

   95% t UCL (Assumes normality)      0.15    95% H-Stat UCL      0.401

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.789 Shapiro Wilk GOF Test

Skewness Detects      1.652 Kurtosis Detects      2.397

Mean of Logged Detects    -1.896 SD of Logged Detects      1.662

Mean Detects      0.37 SD Detects      0.464

Median Detects      0.12 CV Detects      1.254

Maximum Detect      1.4 Maximum Non-Detect     0.053

Variance Detects      0.215 Percent Non-Detects     25%

Number of Distinct Detects      9 Number of Distinct Non-Detects      3

Minimum Detect    0.0062 Minimum Non-Detect     0.012

SD      0.41    95% KM (BCA) UCL      0.507

95% KM (t) UCL      0.505 95% KM (Percentile Bootstrap) UCL      0.494

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.28 Standard Error of Mean      0.125

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.261 Lilliefors GOF Test
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97.5% KM Chebyshev UCL      1.063 99% KM Chebyshev UCL      1.528

   95% KM (z) UCL      0.486    95% KM Bootstrap t UCL      0.765

90% KM Chebyshev UCL      0.656 95% KM Chebyshev UCL      0.826

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.467 nu hat (KM)     11.2

MLE Mean (bias corrected)      0.37 MLE Sd (bias corrected)      0.511

Theta hat (MLE)      0.549 Theta star (bias corrected MLE)      0.707

nu hat (MLE)     12.13 nu star (bias corrected)      9.422

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.674 k star (bias corrected MLE)      0.523

K-S Test Statistic      0.191 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.291 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.196 Anderson-Darling GOF Test

5% A-D Critical Value      0.757 Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE)      0.49 k star (bias corrected MLE)      0.423

Theta hat (MLE)      0.571 Theta star (bias corrected MLE)      0.662

Maximum      1.4 Median     0.089

SD      0.428 CV      1.528

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0062 Mean      0.28

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (11.20, )      4.705 Adjusted Chi Square Value (11.20, )      4.081

   95% Gamma Approximate KM-UCL (use when n>=50)       0.666    95% Gamma Adjusted KM-UCL (use when n<50)      0.768

Lilliefors Test Statistic      0.123 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.964 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.704    95% Gamma Adjusted UCL (use when n<50)      0.819

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (10.16, )      4.039 Adjusted Chi Square Value (10.16, )      3.471

nu hat (MLE)     11.76 nu star (bias corrected)     10.16

MLE Mean (bias corrected)      0.28 MLE Sd (bias corrected)      0.43

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL      0.581    95% Bootstrap t UCL      0.796

   95% H-UCL (Log ROS)      7.103

SD in Original Scale      0.428 SD in Log Scale      1.908

   95% t UCL (assumes normality of ROS data)      0.502    95% Percentile Bootstrap UCL      0.484

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.28 Mean in Log Scale    -2.599
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KM SD (logged)      1.905    95% Critical H Value (KM-Log)      4.756

KM Standard Error of Mean (logged)      0.589

KM Mean (logged)    -2.651    95% H-UCL (KM -Log)      6.655

VOCs_Carbon disulfide

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.505 95% KM (Percentile Bootstrap) UCL      0.494

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.426 SD in Log Scale      1.8

   95% t UCL (Assumes normality)      0.503    95% H-Stat UCL      4.944

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.282 Mean in Log Scale    -2.481

Skewness Detects      1.429 Kurtosis Detects   -0.0104

Mean of Logged Detects    -5.775 SD of Logged Detects      1.699

Mean Detects     0.0114 SD Detects     0.018

Median Detects    0.0022 CV Detects      1.588

Maximum Detect     0.041 Maximum Non-Detect     0.026

Variance Detects 3.2471E-4 Percent Non-Detects     33.33%

Number of Distinct Detects      8 Number of Distinct Non-Detects      4

Minimum Detect 5.6000E-4 Minimum Non-Detect    0.0083

Number of Missing Observations      9

Number of Detects      8 Number of Non-Detects      4

   95% KM (z) UCL     0.0155    95% KM Bootstrap t UCL     0.0827

90% KM Chebyshev UCL     0.0216 95% KM Chebyshev UCL     0.0277

SD     0.0145    95% KM (BCA) UCL     0.0152

   95% KM (t) UCL     0.0162    95% KM (Percentile Bootstrap) UCL     0.015

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00811 Standard Error of Mean    0.00449

5% Lilliefors Critical Value      0.313 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.424 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.614 Shapiro Wilk GOF Test

Gamma GOF Tests on Detected Observations Only

97.5% KM Chebyshev UCL     0.0361 99% KM Chebyshev UCL     0.0528
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Theta hat (MLE)     0.0231 Theta star (bias corrected MLE)     0.0291

nu hat (MLE)      7.858 nu star (bias corrected)      6.245

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.491 k star (bias corrected MLE)      0.39

K-S Test Statistic      0.341 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.309 Detected Data Not Gamma Distributed at 5% Significance Level

A-D Test Statistic      0.983 Anderson-Darling GOF Test

5% A-D Critical Value      0.764 Detected Data Not Gamma Distributed at 5% Significance Level

Maximum     0.041 Median    0.0066

SD     0.0144 CV      1.32

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 5.6000E-4 Mean     0.0109

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (7.49, )      2.444 Adjusted Chi Square Value (7.49, )      2.028

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0249    95% Gamma Adjusted KM-UCL (use when n<50)     0.03

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.312 nu hat (KM)      7.492

MLE Mean (bias corrected)     0.0114 MLE Sd (bias corrected)     0.0182

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.834 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0233    95% Gamma Adjusted UCL (use when n<50)     0.0264

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (13.89, )      6.499 Adjusted Chi Square Value (13.89, )      5.745

nu hat (MLE)     16.75 nu star (bias corrected)     13.89

MLE Mean (bias corrected)     0.0109 MLE Sd (bias corrected)     0.0143

k hat (MLE)      0.698 k star (bias corrected MLE)      0.579

Theta hat (MLE)     0.0156 Theta star (bias corrected MLE)     0.0188

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -6.061    95% H-UCL (KM -Log)     0.0307

   95% BCA Bootstrap UCL     0.0179    95% Bootstrap t UCL      0.132

   95% H-UCL (Log ROS)     0.0308

SD in Original Scale     0.0152 SD in Log Scale      1.392

   95% t UCL (assumes normality of ROS data)     0.016    95% Percentile Bootstrap UCL     0.0149

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00811 Mean in Log Scale    -5.99

Lilliefors Test Statistic      0.243 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

DL/2 Statistics

KM SD (logged)      1.411    95% Critical H Value (KM-Log)      3.713

KM Standard Error of Mean (logged)      0.461
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Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL     0.0528

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale     0.0146 SD in Log Scale      1.446

   95% t UCL (Assumes normality)     0.0179    95% H-Stat UCL     0.0616

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0103 Mean in Log Scale    -5.484

Variance Detects     0.0323 Percent Non-Detects     83.33%

Mean Detects      0.133 SD Detects      0.18

Minimum Detect    0.0057 Minimum Non-Detect    0.0061

Maximum Detect      0.26 Maximum Non-Detect     0.035

Number of Detects      2 Number of Non-Detects     10

Number of Distinct Detects      2 Number of Distinct Non-Detects     10

Total Number of Observations     12 Number of Distinct Observations     12

Number of Missing Observations      9

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

VOCs_Methyl acetate

General Statistics

SD     0.0703    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL     0.0784    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0269 Standard Error of Mean     0.0287

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -3.257 SD of Logged Detects      2.701

Median Detects      0.133 CV Detects      1.354

Skewness Detects    N/A    Kurtosis Detects    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.511 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      0.206 99% KM Chebyshev UCL      0.312

   95% KM (z) UCL     0.0741    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.113 95% KM Chebyshev UCL      0.152
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MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      0.26 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      2.044 nu star (bias corrected)    N/A    

SD in Original Scale     0.0734 SD in Log Scale      1.103

   95% t UCL (assumes normality of ROS data)     0.0649    95% Percentile Bootstrap UCL    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0269 Mean in Log Scale    -4.849

   95% Gamma Approximate KM-UCL (use when n>=50)       0.175    95% Gamma Adjusted KM-UCL (use when n<50)      0.239

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (3.51, )      0.539 Adjusted Chi Square Value (3.51, )      0.395

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.146 nu hat (KM)      3.513

Suggested UCL to Use

99% KM (Chebyshev) UCL      0.312

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.073 SD in Log Scale      1.203

   95% t UCL (Assumes normality)     0.0664    95% H-Stat UCL     0.0591

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0285 Mean in Log Scale    -4.748

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS)     0.0404

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable VOCs_Methyl tert-butyl ether was not processed!

Number of Detects      1 Number of Non-Detects     11

Number of Distinct Detects      1 Number of Distinct Non-Detects     11

Total Number of Observations     12 Number of Distinct Observations     12

Number of Missing Observations      9

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

VOCs_Methyl tert-butyl ether

General Statistics

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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     22      22

      0

  1990   7432

 14800   6860

  3660    780.4

      0.493       0.634

      0.928

      0.911

      0.213

      0.189

  8775   8828

  8792

      0.356

      0.747

      0.147

      0.186

      4.16       3.623

  1786   2051

   183    159.4

  7432   3904

   131.2

     0.0386    129.3

  9028   9161

      0.957

      0.911

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

User Selected Options

Date/Time of Computation   3/10/2016 4:22:45 PM

From File   ProUCL Input - Eco SD Aluminum in Sed Mech Pond.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Inorganics_Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

UCL Statistics for Data Sets with Non-Detects
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      0.117

      0.189

      7.596       8.789

      9.602       0.532

  9559  10164

 11370  13043

 16331

  8715   8775

  8660   8948

  8863   8698

  8797

  9773  10833

 12305  15197

  8775

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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APPENDIX  B4

SEDIMENT – REFERENCE 



General Statistics

Total Number of Observations     18 Number of Distinct Observations     18

Number of Bootstrap Operations   2000

Inorganics_Aluminum

From File   ProUCl Input - Eco SD Ref_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 12:33:30 PM

Lilliefors Test Statistic      0.122 Lilliefors GOF Test

5% Lilliefors Critical Value      0.209 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.959 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.897 Data appear Normal at 5% Significance Level

Coefficient of Variation      0.4 Skewness    -0.301

Maximum  8960 Median  5540

SD  2207 Std. Error of Mean   520.2

Number of Missing Observations      0

Minimum  1640 Mean  5511

Gamma Statistics

k hat (MLE)      5.098 k star (bias corrected MLE)      4.285

5% K-S Critical Value      0.204 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.743 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.529 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  6416    95% Adjusted-CLT UCL (Chen-1995)  6327

   95% Modified-t UCL (Johnson-1978)  6410

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% Shapiro Wilk Critical Value      0.897 Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.881 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   6718    95% Adjusted Gamma UCL (use when n<50)  6848

Adjusted Level of Significance     0.0357 Adjusted Chi Square Value   124.2

MLE Mean (bias corrected)  5511 MLE Sd (bias corrected)  2662

Approximate Chi Square Value (0.05)   126.6

Theta hat (MLE)  1081 Theta star (bias corrected MLE)  1286

nu hat (MLE)   183.5 nu star (bias corrected)   154.3
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Lilliefors Test Statistic      0.173 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  8623  97.5% Chebyshev (MVUE) UCL  9926

   99% Chebyshev (MVUE) UCL 12485

Assuming Lognormal Distribution

   95% H-UCL  7247    90% Chebyshev (MVUE) UCL  7684

Maximum of Logged Data      9.101 SD of logged Data      0.505

Lognormal Statistics

Minimum of Logged Data      7.402 Mean of logged Data      8.513

5% Lilliefors Critical Value      0.209 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL  6416

   90% Chebyshev(Mean, Sd) UCL  7072    95% Chebyshev(Mean, Sd) UCL  7779

 97.5% Chebyshev(Mean, Sd) UCL  8760    99% Chebyshev(Mean, Sd) UCL 10687

   95% Hall's Bootstrap UCL  6323    95% Percentile Bootstrap UCL  6284

   95% BCA Bootstrap UCL  6246

   95% CLT UCL  6367    95% Jackknife UCL  6416

   95% Standard Bootstrap UCL  6332    95% Bootstrap-t UCL  6323

Maximum Detect      1.2 Maximum Non-Detect      6.2

Variance Detects      0.196 Percent Non-Detects     25%

Number of Distinct Detects     10 Number of Distinct Non-Detects      3

Minimum Detect     0.044 Minimum Non-Detect      0.12

Number of Missing Observations      2

Number of Detects     12 Number of Non-Detects      4

General Statistics

Total Number of Observations     16 Number of Distinct Observations     11

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Inorganics_Antimony

5% Shapiro Wilk Critical Value      0.859 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.883 Shapiro Wilk GOF Test

Skewness Detects     0.0795 Kurtosis Detects    -1.782

Mean of Logged Detects    -1.061 SD of Logged Detects      1.233

Mean Detects      0.572 SD Detects      0.442

Median Detects      0.58 CV Detects      0.774
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.468 Standard Error of Mean      0.117

5% Lilliefors Critical Value      0.256 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.183 Lilliefors GOF Test

K-S Test Statistic      0.213 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.252 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.643 Anderson-Darling GOF Test

5% A-D Critical Value      0.754 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.196 99% KM Chebyshev UCL      1.628

   95% KM (z) UCL      0.66    95% KM Bootstrap t UCL      0.689

90% KM Chebyshev UCL      0.818 95% KM Chebyshev UCL      0.976

SD      0.432    95% KM (BCA) UCL      0.664

95% KM (t) UCL      0.672 95% KM (Percentile Bootstrap) UCL      0.654

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (37.42, )     24.42 Adjusted Chi Square Value (37.42, )     23.22

   95% Gamma Approximate KM-UCL (use when n>=50)       0.717    95% Gamma Adjusted KM-UCL (use when n<50)      0.754

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.169 nu hat (KM)     37.42

MLE Mean (bias corrected)      0.572 MLE Sd (bias corrected)      0.601

Theta hat (MLE)      0.504 Theta star (bias corrected MLE)      0.631

nu hat (MLE)     27.21 nu star (bias corrected)     21.74

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.134 k star (bias corrected MLE)      0.906

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (27.21, )     16.31 Adjusted Chi Square Value (27.21, )     15.36

nu hat (MLE)     31.85 nu star (bias corrected)     27.21

MLE Mean (bias corrected)      0.467 MLE Sd (bias corrected)      0.507

k hat (MLE)      0.995 k star (bias corrected MLE)      0.85

Theta hat (MLE)      0.47 Theta star (bias corrected MLE)      0.55

Maximum      1.2 Median      0.305

SD      0.427 CV      0.914

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0385 Mean      0.467

Detected Data appear Approximate Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.246 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.854 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.779    95% Gamma Adjusted UCL (use when n<50)      0.828
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SD in Original Scale      0.434 SD in Log Scale      1.273

   95% t UCL (assumes normality of ROS data)      0.646    95% Percentile Bootstrap UCL      0.626

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.456 Mean in Log Scale    -1.411

SD in Original Scale      0.786 SD in Log Scale      1.412

   95% t UCL (Assumes normality)      0.979    95% H-Stat UCL      2.68

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.634 Mean in Log Scale    -1.247

KM SD (logged)      1.319    95% Critical H Value (KM-Log)      3.226

KM Standard Error of Mean (logged)      0.357

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.452    95% H-UCL (KM -Log)      1.675

   95% BCA Bootstrap UCL      0.625    95% Bootstrap t UCL      0.657

   95% H-UCL (Log ROS)      1.545

Minimum      1.1 Mean      3.509

Maximum     10.6 Median      2.25

Total Number of Observations     16 Number of Distinct Observations     16

Number of Missing Observations      2

Inorganics_Arsenic

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.672 95% KM (Percentile Bootstrap) UCL      0.654

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      4.735

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      4.698    95% Adjusted-CLT UCL (Chen-1995)      4.865

5% Lilliefors Critical Value      0.222 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.235 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.833 Shapiro Wilk GOF Test

SD      2.711 Std. Error of Mean      0.678

Coefficient of Variation      0.773 Skewness      1.33
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MLE Mean (bias corrected)      3.509 MLE Sd (bias corrected)      2.669

Approximate Chi Square Value (0.05)     39.25

Theta hat (MLE)      1.689 Theta star (bias corrected MLE)      2.029

nu hat (MLE)     66.47 nu star (bias corrected)     55.34

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.077 k star (bias corrected MLE)      1.729

K-S Test Statistic      0.192 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.218 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.716 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.75 Detected data appear Gamma Distributed at 5% Significance Level

Maximum of Logged Data      2.361 SD of logged Data      0.736

Lognormal Statistics

Minimum of Logged Data     0.0953 Mean of logged Data      0.996

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.174 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.906 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      4.949    95% Adjusted Gamma UCL (use when n<50)      5.151

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value     37.71

   95% Hall's Bootstrap UCL      5.141    95% Percentile Bootstrap UCL      4.641

   95% BCA Bootstrap UCL      4.784

   95% CLT UCL      4.624    95% Jackknife UCL      4.698

   95% Standard Bootstrap UCL      4.576    95% Bootstrap-t UCL      5.051

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      6.442  97.5% Chebyshev (MVUE) UCL      7.725

   99% Chebyshev (MVUE) UCL     10.24

Assuming Lognormal Distribution

   95% H-UCL      5.526    90% Chebyshev (MVUE) UCL      5.518

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      5.151

   90% Chebyshev(Mean, Sd) UCL      5.543    95% Chebyshev(Mean, Sd) UCL      6.464

 97.5% Chebyshev(Mean, Sd) UCL      7.742    99% Chebyshev(Mean, Sd) UCL     10.25
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Minimum     12.9 Mean     52.68

Maximum   143 Median     39.95

Total Number of Observations     16 Number of Distinct Observations     16

Number of Missing Observations      2

Inorganics_Barium

General Statistics

   95% Modified-t UCL (Johnson-1978)     69.55

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     69.17    95% Adjusted-CLT UCL (Chen-1995)     70.59

5% Lilliefors Critical Value      0.222 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.175 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.889 Shapiro Wilk GOF Test

SD     37.63 Std. Error of Mean      9.408

Coefficient of Variation      0.714 Skewness      0.97

MLE Mean (bias corrected)     52.68 MLE Sd (bias corrected)     39.45

Approximate Chi Square Value (0.05)     40.7

Theta hat (MLE)     24.58 Theta star (bias corrected MLE)     29.54

nu hat (MLE)     68.59 nu star (bias corrected)     57.06

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.143 k star (bias corrected MLE)      1.783

K-S Test Statistic      0.155 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.218 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.412 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.749 Detected data appear Gamma Distributed at 5% Significance Level

Maximum of Logged Data      4.963 SD of logged Data      0.749

Lognormal Statistics

Minimum of Logged Data      2.557 Mean of logged Data      3.713

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.142 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.948 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      73.86    95% Adjusted Gamma UCL (use when n<50)     76.83

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value     39.13

Assuming Lognormal Distribution
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   95% Hall's Bootstrap UCL     71.14    95% Percentile Bootstrap UCL     68.77

   95% BCA Bootstrap UCL     70.75

   95% CLT UCL     68.16    95% Jackknife UCL     69.17

   95% Standard Bootstrap UCL     67.75    95% Bootstrap-t UCL     73.46

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     99.23  97.5% Chebyshev (MVUE) UCL   119.2

   99% Chebyshev (MVUE) UCL   158.4

   95% H-UCL     85.38    90% Chebyshev (MVUE) UCL     84.85

Number of Missing Observations      2

Number of Detects      9 Number of Non-Detects      7

Inorganics_Beryllium

General Statistics

Total Number of Observations     16 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     69.17

   90% Chebyshev(Mean, Sd) UCL     80.91    95% Chebyshev(Mean, Sd) UCL     93.69

 97.5% Chebyshev(Mean, Sd) UCL   111.4    99% Chebyshev(Mean, Sd) UCL   146.3

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.803 Shapiro Wilk GOF Test

Skewness Detects      1.705 Kurtosis Detects      2.683

Mean of Logged Detects    -0.642 SD of Logged Detects      0.726

Mean Detects      0.673 SD Detects      0.548

Median Detects      0.56 CV Detects      0.814

Maximum Detect      1.9 Maximum Non-Detect      1.1

Variance Detects      0.3 Percent Non-Detects     43.75%

Number of Distinct Detects      9 Number of Distinct Non-Detects      5

Minimum Detect      0.18 Minimum Non-Detect      0.5

97.5% KM Chebyshev UCL      1.278 99% KM Chebyshev UCL      1.714

   95% KM (z) UCL      0.737    95% KM Bootstrap t UCL      0.876

90% KM Chebyshev UCL      0.896 95% KM Chebyshev UCL      1.056

SD      0.426    95% KM (BCA) UCL      0.725

95% KM (t) UCL      0.75 95% KM (Percentile Bootstrap) UCL      0.751

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.543 Standard Error of Mean      0.118

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.295 Lilliefors GOF Test

Page 7 of 84

I I I I 



Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.63 nu hat (KM)     52.15

MLE Mean (bias corrected)      0.673 MLE Sd (bias corrected)      0.545

Theta hat (MLE)      0.309 Theta star (bias corrected MLE)      0.441

nu hat (MLE)     39.21 nu star (bias corrected)     27.48

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.179 k star (bias corrected MLE)      1.526

K-S Test Statistic      0.208 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.282 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.382 Anderson-Darling GOF Test

5% A-D Critical Value      0.729 Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE)      2.462 k star (bias corrected MLE)      2.042

Theta hat (MLE)      0.216 Theta star (bias corrected MLE)      0.26

Maximum      1.9 Median      0.38

SD      0.441 CV      0.83

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.18 Mean      0.532

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (52.15, )     36.57 Adjusted Chi Square Value (52.15, )     35.08

   95% Gamma Approximate KM-UCL (use when n>=50)       0.775    95% Gamma Adjusted KM-UCL (use when n<50)      0.808

Lilliefors Test Statistic      0.163 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.728    95% Gamma Adjusted UCL (use when n<50)      0.755

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (65.34, )     47.74 Adjusted Chi Square Value (65.34, )     46.03

nu hat (MLE)     78.78 nu star (bias corrected)     65.34

MLE Mean (bias corrected)      0.532 MLE Sd (bias corrected)      0.372

KM SD (logged)      0.613    95% Critical H Value (KM-Log)      2.175

KM Standard Error of Mean (logged)      0.188

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.823    95% H-UCL (KM -Log)      0.748

   95% BCA Bootstrap UCL      0.791    95% Bootstrap t UCL      1.056

   95% H-UCL (Log ROS)      0.73

SD in Original Scale      0.433 SD in Log Scale      0.585

   95% t UCL (assumes normality of ROS data)      0.73    95% Percentile Bootstrap UCL      0.725

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.54 Mean in Log Scale    -0.809
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Inorganics_Cadmium

General Statistics

Total Number of Observations     16 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.75 95% KM (Percentile Bootstrap) UCL      0.751

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.432 SD in Log Scale      0.589

   95% t UCL (Assumes normality)      0.74    95% H-Stat UCL      0.751

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.551 Mean in Log Scale    -0.787

Skewness Detects      0.47 Kurtosis Detects    -0.912

Mean of Logged Detects    -0.488 SD of Logged Detects      1.251

Mean Detects      1.06 SD Detects      0.891

Median Detects      1.1 CV Detects      0.841

Maximum Detect      2.8 Maximum Non-Detect      0.5

Variance Detects      0.794 Percent Non-Detects     12.5%

Number of Distinct Detects     11 Number of Distinct Non-Detects      2

Minimum Detect     0.074 Minimum Non-Detect      0.12

Number of Missing Observations      2

Number of Detects     14 Number of Non-Detects      2

   95% KM (z) UCL      1.309    95% KM Bootstrap t UCL      1.356

90% KM Chebyshev UCL      1.612 95% KM Chebyshev UCL      1.916

SD      0.862    95% KM (BCA) UCL      1.312

95% KM (t) UCL      1.334 95% KM (Percentile Bootstrap) UCL      1.309

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.941 Standard Error of Mean      0.224

5% Lilliefors Critical Value      0.237 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.195 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.898 Shapiro Wilk GOF Test

K-S Test Statistic      0.215 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.235 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.68 Anderson-Darling GOF Test

5% A-D Critical Value      0.759 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.338 99% KM Chebyshev UCL      3.167
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Theta hat (MLE)      1.009 Theta star (bias corrected MLE)      1.214

nu hat (MLE)     29.41 nu star (bias corrected)     24.44

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.05 k star (bias corrected MLE)      0.873

Maximum      2.8 Median      0.81

SD      0.887 CV      0.939

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0681 Mean      0.945

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (38.17, )     25.02 Adjusted Chi Square Value (38.17, )     23.81

   95% Gamma Approximate KM-UCL (use when n>=50)       1.436    95% Gamma Adjusted KM-UCL (use when n<50)      1.509

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.193 nu hat (KM)     38.17

MLE Mean (bias corrected)      1.06 MLE Sd (bias corrected)      1.134

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.876 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.612    95% Gamma Adjusted UCL (use when n<50)      1.717

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (25.22, )     14.78 Adjusted Chi Square Value (25.22, )     13.87

nu hat (MLE)     29.4 nu star (bias corrected)     25.22

MLE Mean (bias corrected)      0.945 MLE Sd (bias corrected)      1.064

k hat (MLE)      0.919 k star (bias corrected MLE)      0.788

Theta hat (MLE)      1.028 Theta star (bias corrected MLE)      1.199

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.705    95% H-UCL (KM -Log)      3.107

   95% BCA Bootstrap UCL      1.305    95% Bootstrap t UCL      1.416

   95% H-UCL (Log ROS)      3.335

SD in Original Scale      0.888 SD in Log Scale      1.291

   95% t UCL (assumes normality of ROS data)      1.333    95% Percentile Bootstrap UCL      1.307

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.943 Mean in Log Scale    -0.688

Lilliefors Test Statistic      0.251 Lilliefors GOF Test

5% Lilliefors Critical Value      0.237 Detected Data Not Lognormal at 5% Significance Level

SD in Original Scale      0.886 SD in Log Scale      1.314

   95% t UCL (Assumes normality)      1.335    95% H-Stat UCL      3.545

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.947 Mean in Log Scale    -0.69

KM SD (logged)      1.271    95% Critical H Value (KM-Log)      3.144

KM Standard Error of Mean (logged)      0.331
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.334 95% KM (Percentile Bootstrap) UCL      1.309

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.845 Shapiro Wilk GOF Test

SD     11.84 Std. Error of Mean      2.791

Coefficient of Variation      0.724 Skewness      1.109

Minimum      4.2 Mean     16.36

Maximum     43.4 Median     11.28

Total Number of Observations     18 Number of Distinct Observations     18

Number of Missing Observations      0

Inorganics_Chromium

General Statistics

K-S Test Statistic      0.185 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.206 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.579 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.751 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     21.34

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     21.22    95% Adjusted-CLT UCL (Chen-1995)     21.73

5% Lilliefors Critical Value      0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.245 Lilliefors GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     22.12    95% Adjusted Gamma UCL (use when n<50)     22.78

Adjusted Level of Significance     0.0357 Adjusted Chi Square Value     50.51

MLE Mean (bias corrected)     16.36 MLE Sd (bias corrected)     11.71

Approximate Chi Square Value (0.05)     52.02

Theta hat (MLE)      7.116 Theta star (bias corrected MLE)      8.377

nu hat (MLE)     82.79 nu star (bias corrected)     70.32

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.3 k star (bias corrected MLE)      1.953
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Lognormal GOF Test

Shapiro Wilk Test Statistic      0.952 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     28.73  97.5% Chebyshev (MVUE) UCL     34.12

   99% Chebyshev (MVUE) UCL     44.69

Assuming Lognormal Distribution

   95% H-UCL     24.21    90% Chebyshev (MVUE) UCL     24.85

Maximum of Logged Data      3.77 SD of logged Data      0.7

Lognormal Statistics

Minimum of Logged Data      1.435 Mean of logged Data      2.562

5% Lilliefors Critical Value      0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.141 Lilliefors Lognormal GOF Test

Suggested UCL to Use

95% Adjusted Gamma UCL     22.78

   90% Chebyshev(Mean, Sd) UCL     24.74    95% Chebyshev(Mean, Sd) UCL     28.53

 97.5% Chebyshev(Mean, Sd) UCL     33.79    99% Chebyshev(Mean, Sd) UCL     44.14

   95% Hall's Bootstrap UCL     21.46    95% Percentile Bootstrap UCL     20.87

   95% BCA Bootstrap UCL     21.55

   95% CLT UCL     20.95    95% Jackknife UCL     21.22

   95% Standard Bootstrap UCL     20.8    95% Bootstrap-t UCL     22.17

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Maximum Detect      0.13 Maximum Non-Detect     10

Variance Detects    0.00117 Percent Non-Detects     75%

Number of Distinct Detects      4 Number of Distinct Non-Detects     10

Minimum Detect     0.05 Minimum Non-Detect      0.49

Number of Missing Observations      1

Number of Detects      4 Number of Non-Detects     12

Inorganics_Chromium, Hexavalent

General Statistics

Total Number of Observations     16 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.972 Shapiro Wilk GOF Test

Skewness Detects      0.753 Kurtosis Detects      0.343

Mean of Logged Detects    -2.526 SD of Logged Detects      0.403

Mean Detects     0.085 SD Detects     0.0342

Median Detects     0.08 CV Detects      0.402
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.085 Standard Error of Mean     0.0171

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.192 Lilliefors GOF Test

K-S Test Statistic      0.175 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.395 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.199 Anderson-Darling GOF Test

5% A-D Critical Value      0.658 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.192 99% KM Chebyshev UCL      0.255

   95% KM (z) UCL      0.113    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.136 95% KM Chebyshev UCL      0.159

SD     0.0296    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.115 95% KM (Percentile Bootstrap) UCL    N/A    

Approximate Chi Square Value (264.23, )   227.6 Adjusted Chi Square Value (264.23, )   223.7

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0987    95% Gamma Adjusted KM-UCL (use when n<50)      0.1

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      8.257 nu hat (KM)   264.2

MLE Mean (bias corrected)     0.085 MLE Sd (bias corrected)     0.0565

Theta hat (MLE)     0.0101 Theta star (bias corrected MLE)     0.0375

nu hat (MLE)     67.22 nu star (bias corrected)     18.14

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      8.402 k star (bias corrected MLE)      2.267

nu hat (MLE)   708.3 nu star (bias corrected)   576.9

MLE Mean (bias corrected)     0.0837 MLE Sd (bias corrected)     0.0197

k hat (MLE)     22.14 k star (bias corrected MLE)     18.03

Theta hat (MLE)    0.00378 Theta star (bias corrected MLE)    0.00464

Maximum      0.13 Median     0.0829

SD     0.0185 CV      0.222

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.05 Mean     0.0837

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.136 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      1 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0924    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (576.87, )   522.2 Adjusted Chi Square Value (576.87, )   516.2
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Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0818 Mean in Log Scale    -2.526

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.858 Mean in Log Scale    -0.835

KM SD (logged)      0.349    95% Critical H Value (KM-Log)      1.911

KM Standard Error of Mean (logged)      0.202

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.526    95% H-UCL (KM -Log)      0.101

   95% BCA Bootstrap UCL     0.091    95% Bootstrap t UCL     0.0914

   95% H-UCL (Log ROS)     0.0908

SD in Original Scale     0.0184 SD in Log Scale      0.219

   95% t UCL (assumes normality of ROS data)     0.0899    95% Percentile Bootstrap UCL     0.0893

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Cobalt

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.115 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      1.193 SD in Log Scale      1.261

   95% t UCL (Assumes normality)      1.38    95% H-Stat UCL      2.663

Lilliefors Test Statistic      0.164 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.941 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Data appear Normal at 5% Significance Level

Coefficient of Variation      0.573 Skewness      0.506

Maximum     13.4 Median      5.6

SD      3.608 Std. Error of Mean      0.902

Number of Missing Observations      2

Minimum      1.3 Mean      6.297

   95% Student's-t UCL      7.878    95% Adjusted-CLT UCL (Chen-1995)      7.902

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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Gamma Statistics

k hat (MLE)      2.954 k star (bias corrected MLE)      2.441

5% K-S Critical Value      0.217 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.745 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.151 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.286 Anderson-Darling Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)      7.897

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.144 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.955 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       8.372    95% Adjusted Gamma UCL (use when n<50)      8.653

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value     56.86

MLE Mean (bias corrected)      6.297 MLE Sd (bias corrected)      4.03

Approximate Chi Square Value (0.05)     58.77

Theta hat (MLE)      2.132 Theta star (bias corrected MLE)      2.579

nu hat (MLE)     94.52 nu star (bias corrected)     78.13

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     11.2  97.5% Chebyshev (MVUE) UCL     13.28

   99% Chebyshev (MVUE) UCL     17.35

Assuming Lognormal Distribution

   95% H-UCL      9.471    90% Chebyshev (MVUE) UCL      9.711

Maximum of Logged Data      2.595 SD of logged Data      0.652

Lognormal Statistics

Minimum of Logged Data      0.262 Mean of logged Data      1.661

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use

95% Student's-t UCL      7.878

   90% Chebyshev(Mean, Sd) UCL      9.003    95% Chebyshev(Mean, Sd) UCL     10.23

 97.5% Chebyshev(Mean, Sd) UCL     11.93    99% Chebyshev(Mean, Sd) UCL     15.27

   95% Hall's Bootstrap UCL      7.806    95% Percentile Bootstrap UCL      7.75

   95% BCA Bootstrap UCL      7.859

   95% CLT UCL      7.78    95% Jackknife UCL      7.878

   95% Standard Bootstrap UCL      7.725    95% Bootstrap-t UCL      8.067
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Inorganics_Copper

General Statistics

For additional insight the user may want to consult a statistician.

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.328 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.651 Shapiro Wilk GOF Test

SD   128.3 Std. Error of Mean     32.08

Coefficient of Variation      1.585 Skewness      1.798

Minimum      5.2 Mean     80.97

Maximum   399 Median     14.35

Total Number of Observations     16 Number of Distinct Observations     15

Number of Missing Observations      2

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.537 k star (bias corrected MLE)      0.478

K-S Test Statistic      0.234 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.227 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      1.286 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.793 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   139.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   137.2    95% Adjusted-CLT UCL (Chen-1995)   149.1

5% Lilliefors Critical Value      0.222 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.199 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.863 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    165.9    95% Adjusted Gamma UCL (use when n<50)   180.7

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value      6.85

MLE Mean (bias corrected)     80.97 MLE Sd (bias corrected)   117.1

Approximate Chi Square Value (0.05)      7.465

Theta hat (MLE)   150.8 Theta star (bias corrected MLE)   169.4

nu hat (MLE)     17.18 nu star (bias corrected)     15.29

Maximum of Logged Data      5.989 SD of logged Data      1.56

Lognormal Statistics

Minimum of Logged Data      1.649 Mean of logged Data      3.224

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   218.3  97.5% Chebyshev (MVUE) UCL   281

   99% Chebyshev (MVUE) UCL   404.1

Assuming Lognormal Distribution

   95% H-UCL   369.1    90% Chebyshev (MVUE) UCL   173.2

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL   400.2

   90% Chebyshev(Mean, Sd) UCL   177.2    95% Chebyshev(Mean, Sd) UCL   220.8

 97.5% Chebyshev(Mean, Sd) UCL   281.3    99% Chebyshev(Mean, Sd) UCL   400.2

   95% Hall's Bootstrap UCL   137.6    95% Percentile Bootstrap UCL   132.4

   95% BCA Bootstrap UCL   146.7

   95% CLT UCL   133.7    95% Jackknife UCL   137.2

   95% Standard Bootstrap UCL   131.1    95% Bootstrap-t UCL   187.1

Maximum Detect      1.8 Maximum Non-Detect      0.5

Variance Detects      0.363 Percent Non-Detects     40%

Number of Distinct Detects      9 Number of Distinct Non-Detects      5

Minimum Detect     0.0625 Minimum Non-Detect     0.062

Number of Missing Observations      3

Number of Detects      9 Number of Non-Detects      6

General Statistics

Total Number of Observations     15 Number of Distinct Observations     14

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Cyanide

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.335 Standard Error of Mean      0.133

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.293 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.736 Shapiro Wilk GOF Test

Skewness Detects      1.701 Kurtosis Detects      2.017

Mean of Logged Detects    -1.292 SD of Logged Detects      1.124

Mean Detects      0.495 SD Detects      0.603

Median Detects      0.2 CV Detects      1.218

SD      0.484    95% KM (BCA) UCL      0.574

95% KM (t) UCL      0.569 95% KM (Percentile Bootstrap) UCL      0.565
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K-S Test Statistic      0.219 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.287 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.526 Anderson-Darling GOF Test

5% A-D Critical Value      0.744 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.166 99% KM Chebyshev UCL      1.659

   95% KM (z) UCL      0.554    95% KM Bootstrap t UCL      1.06

90% KM Chebyshev UCL      0.734 95% KM Chebyshev UCL      0.915

Approximate Chi Square Value (14.39, )      6.837 Adjusted Chi Square Value (14.39, )      6.206

   95% Gamma Approximate KM-UCL (use when n>=50)       0.705    95% Gamma Adjusted KM-UCL (use when n<50)      0.777

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.48 nu hat (KM)     14.39

MLE Mean (bias corrected)      0.495 MLE Sd (bias corrected)      0.579

Theta hat (MLE)      0.503 Theta star (bias corrected MLE)      0.678

nu hat (MLE)     17.69 nu star (bias corrected)     13.13

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.983 k star (bias corrected MLE)      0.729

nu hat (MLE)     13.65 nu star (bias corrected)     12.26

MLE Mean (bias corrected)      0.301 MLE Sd (bias corrected)      0.471

k hat (MLE)      0.455 k star (bias corrected MLE)      0.409

Theta hat (MLE)      0.661 Theta star (bias corrected MLE)      0.736

Maximum      1.8 Median      0.1

SD      0.518 CV      1.721

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.301

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.319 Mean in Log Scale    -2.019

Lilliefors Test Statistic      0.167 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.683    95% Gamma Adjusted UCL (use when n<50)      0.761

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (12.26, )      5.397 Adjusted Chi Square Value (12.26, )      4.847

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL      0.642    95% Bootstrap t UCL      1.162

   95% H-UCL (Log ROS)      1.047

SD in Original Scale      0.508 SD in Log Scale      1.332

   95% t UCL (assumes normality of ROS data)      0.55    95% Percentile Bootstrap UCL      0.556
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.343 Mean in Log Scale    -1.801

KM SD (logged)      1.061    95% Critical H Value (KM-Log)      2.842

KM Standard Error of Mean (logged)      0.301

KM Mean (logged)    -1.778    95% H-UCL (KM -Log)      0.664

Total Number of Observations     18 Number of Distinct Observations     17

Number of Missing Observations      0

Inorganics_Iron

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.569 95% KM (Percentile Bootstrap) UCL      0.565

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.498 SD in Log Scale      1.226

   95% t UCL (Assumes normality)      0.57    95% H-Stat UCL      0.973

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 14195    95% Adjusted-CLT UCL (Chen-1995) 13991

5% Lilliefors Critical Value      0.209 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.897 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.13 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.968 Shapiro Wilk GOF Test

SD  5018 Std. Error of Mean  1183

Coefficient of Variation      0.413 Skewness    -0.308

Minimum  2470 Mean 12137

Maximum 20500 Median 12450

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

K-S Test Statistic      0.178 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.204 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.564 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.743 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 14180
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Theta hat (MLE)  2695 Theta star (bias corrected MLE)  3202

nu hat (MLE)   162.1 nu star (bias corrected)   136.4

k hat (MLE)      4.503 k star (bias corrected MLE)      3.79

5% Lilliefors Critical Value      0.209 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.897 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.197 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.871 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  14993    95% Adjusted Gamma UCL (use when n<50) 15303

Adjusted Level of Significance     0.0357 Adjusted Chi Square Value   108.2

MLE Mean (bias corrected) 12137 MLE Sd (bias corrected)  6234

Approximate Chi Square Value (0.05)   110.4

   95% CLT UCL 14082    95% Jackknife UCL 14195

   95% Standard Bootstrap UCL 14010    95% Bootstrap-t UCL 14183

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 19837  97.5% Chebyshev (MVUE) UCL 23022

   99% Chebyshev (MVUE) UCL 29279

Assuming Lognormal Distribution

   95% H-UCL 16620    90% Chebyshev (MVUE) UCL 17542

Maximum of Logged Data      9.928 SD of logged Data      0.552

Lognormal Statistics

Minimum of Logged Data      7.812 Mean of logged Data      9.289

Inorganics_Lead

General Statistics

Total Number of Observations     18 Number of Distinct Observations     18

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 14195

   90% Chebyshev(Mean, Sd) UCL 15685    95% Chebyshev(Mean, Sd) UCL 17293

 97.5% Chebyshev(Mean, Sd) UCL 19523    99% Chebyshev(Mean, Sd) UCL 23906

   95% Hall's Bootstrap UCL 14061    95% Percentile Bootstrap UCL 14052

   95% BCA Bootstrap UCL 13965
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Lilliefors Test Statistic      0.319 Lilliefors GOF Test

5% Lilliefors Critical Value      0.209 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.699 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.897 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.415 Skewness      1.888

Maximum   571 Median     34.35

SD   156.7 Std. Error of Mean     36.94

Number of Missing Observations      0

Minimum      5.6 Mean   110.7

Gamma Statistics

k hat (MLE)      0.663 k star (bias corrected MLE)      0.589

5% K-S Critical Value      0.213 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value      0.786 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.188 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.95 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   175    95% Adjusted-CLT UCL (Chen-1995)   189.1

   95% Modified-t UCL (Johnson-1978)   177.7

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% Shapiro Wilk Critical Value      0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.129 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.935 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   199.9    95% Adjusted Gamma UCL (use when n<50)   212.1

Adjusted Level of Significance     0.0357 Adjusted Chi Square Value     11.08

MLE Mean (bias corrected)   110.7 MLE Sd (bias corrected)   144.3

Approximate Chi Square Value (0.05)     11.75

Theta hat (MLE)   167.1 Theta star (bias corrected MLE)   187.9

nu hat (MLE)     23.86 nu star (bias corrected)     21.21

Nonparametric Distribution Free UCL Statistics

   95% Chebyshev (MVUE) UCL   290.6  97.5% Chebyshev (MVUE) UCL   369.6

   99% Chebyshev (MVUE) UCL   524.7

Assuming Lognormal Distribution

   95% H-UCL   365    90% Chebyshev (MVUE) UCL   233.7

Maximum of Logged Data      6.347 SD of logged Data      1.408

Lognormal Statistics

Minimum of Logged Data      1.723 Mean of logged Data      3.788

5% Lilliefors Critical Value      0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   212.1

   90% Chebyshev(Mean, Sd) UCL   221.5    95% Chebyshev(Mean, Sd) UCL   271.7

 97.5% Chebyshev(Mean, Sd) UCL   341.4    99% Chebyshev(Mean, Sd) UCL   478.2

   95% Hall's Bootstrap UCL   185.6    95% Percentile Bootstrap UCL   171.6

   95% BCA Bootstrap UCL   188.2

   95% CLT UCL   171.5    95% Jackknife UCL   175

   95% Standard Bootstrap UCL   170.1    95% Bootstrap-t UCL   212.3

Normal GOF Test

Shapiro Wilk Test Statistic      0.837 Shapiro Wilk GOF Test

SD   248.6 Std. Error of Mean     62.15

Coefficient of Variation      0.683 Skewness      1.749

Minimum     69.1 Mean   364.2

Maximum  1090 Median   262.3

Total Number of Observations     16 Number of Distinct Observations     16

Number of Missing Observations      2

Inorganics_Manganese

General Statistics

K-S Test Statistic      0.173 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.217 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.358 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.746 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   477.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   473.1    95% Adjusted-CLT UCL (Chen-1995)   495.4

5% Lilliefors Critical Value      0.222 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.215 Lilliefors GOF Test

MLE Mean (bias corrected)   364.2 MLE Sd (bias corrected)   242.9

Theta hat (MLE)   134.1 Theta star (bias corrected MLE)   162

nu hat (MLE)     86.89 nu star (bias corrected)     71.93

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.715 k star (bias corrected MLE)      2.248
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Lognormal GOF Test

Shapiro Wilk Test Statistic      0.969 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    490.5    95% Adjusted Gamma UCL (use when n<50)   507.8

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value     51.59

Approximate Chi Square Value (0.05)     53.4

   95% Chebyshev (MVUE) UCL   639.9  97.5% Chebyshev (MVUE) UCL   758.6

   99% Chebyshev (MVUE) UCL   991.7

Assuming Lognormal Distribution

   95% H-UCL   541.1    90% Chebyshev (MVUE) UCL   554.3

Maximum of Logged Data      6.994 SD of logged Data      0.655

Lognormal Statistics

Minimum of Logged Data      4.236 Mean of logged Data      5.702

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.133 Lilliefors Lognormal GOF Test

Suggested UCL to Use

95% Student's-t UCL   473.1

   90% Chebyshev(Mean, Sd) UCL   550.6    95% Chebyshev(Mean, Sd) UCL   635

 97.5% Chebyshev(Mean, Sd) UCL   752.3    99% Chebyshev(Mean, Sd) UCL   982.5

   95% Hall's Bootstrap UCL   601.3    95% Percentile Bootstrap UCL   471.2

   95% BCA Bootstrap UCL   494.3

   95% CLT UCL   466.4    95% Jackknife UCL   473.1

   95% Standard Bootstrap UCL   462.1    95% Bootstrap-t UCL   517.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Maximum Detect      1.9 Maximum Non-Detect     0.063

Variance Detects      0.272 Percent Non-Detects      6.25%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect    0.0073 Minimum Non-Detect     0.063

Number of Missing Observations      2

Number of Detects     15 Number of Non-Detects      1

Inorganics_Mercury

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Mean Detects      0.362 SD Detects      0.522

Median Detects      0.22 CV Detects      1.439
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.341 Standard Error of Mean      0.128

5% Lilliefors Critical Value      0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.273 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.719 Shapiro Wilk GOF Test

Skewness Detects      2.093 Kurtosis Detects      4.865

Mean of Logged Detects    -2.31 SD of Logged Detects      1.906

K-S Test Statistic      0.251 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.234 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.714 Anderson-Darling GOF Test

5% A-D Critical Value      0.795 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.141 99% KM Chebyshev UCL      1.616

   95% KM (z) UCL      0.552    95% KM Bootstrap t UCL      0.744

90% KM Chebyshev UCL      0.725 95% KM Chebyshev UCL      0.899

SD      0.495    95% KM (BCA) UCL      0.558

   95% KM (t) UCL      0.565    95% KM (Percentile Bootstrap) UCL      0.558

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (15.17, )      7.38 Adjusted Chi Square Value (15.17, )      6.769

95% Gamma Approximate KM-UCL (use when n>=50)       0.701 95% Gamma Adjusted KM-UCL (use when n<50)      0.764

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.474 nu hat (KM)     15.17

MLE Mean (bias corrected)      0.362 MLE Sd (bias corrected)      0.548

Theta hat (MLE)      0.737 Theta star (bias corrected MLE)      0.828

nu hat (MLE)     14.75 nu star (bias corrected)     13.14

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.492 k star (bias corrected MLE)      0.438

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (13.47, )      6.209 Adjusted Chi Square Value (13.47, )      5.657

nu hat (MLE)     14.94 nu star (bias corrected)     13.47

MLE Mean (bias corrected)      0.34 MLE Sd (bias corrected)      0.525

k hat (MLE)      0.467 k star (bias corrected MLE)      0.421

Theta hat (MLE)      0.729 Theta star (bias corrected MLE)      0.809

Maximum      1.9 Median      0.123

SD      0.512 CV      1.503

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0073 Mean      0.34

Lognormal GOF Test on Detected Observations Only

95% Gamma Approximate UCL (use when n>=50)      0.738 95% Gamma Adjusted UCL (use when n<50)      0.811

Page 24 of 84



SD in Original Scale      0.511 SD in Log Scale      1.879

   95% t UCL (assumes normality of ROS data)      0.565    95% Percentile Bootstrap UCL      0.56

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.341 Mean in Log Scale    -2.402

Lilliefors Test Statistic      0.226 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic      0.888 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

SD in Original Scale      0.511 SD in Log Scale      1.864

   95% t UCL (Assumes normality)      0.566    95% H-Stat UCL      3.989

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.342 Mean in Log Scale    -2.381

KM SD (logged)      1.842    95% Critical H Value (KM-Log)      4.172

KM Standard Error of Mean (logged)      0.478

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.426    95% H-UCL (KM -Log)      3.511

   95% BCA Bootstrap UCL      0.636    95% Bootstrap t UCL      0.743

   95% H-UCL (Log ROS)      4.135

Number of Missing Observations      2

Number of Detects     15 Number of Non-Detects      1

Inorganics_Nickel

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.764

Suggested UCL to Use

95% KM (Chebyshev) UCL      0.899 95% GROS Adjusted Gamma UCL      0.811

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Normal GOF Test on Detects Only

Skewness Detects      0.804 Kurtosis Detects    -0.477

Mean of Logged Detects      2.454 SD of Logged Detects      0.743

Mean Detects     14.78 SD Detects     10.15

Median Detects     12.3 CV Detects      0.686

Maximum Detect     34.8 Maximum Non-Detect      4

Variance Detects   103 Percent Non-Detects      6.25%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect      3.2 Minimum Non-Detect      4
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Shapiro Wilk Test Statistic      0.902 Shapiro Wilk GOF Test

97.5% KM Chebyshev UCL     30.05 99% KM Chebyshev UCL     39.54

   95% KM (z) UCL     18.27    95% KM Bootstrap t UCL     19.24

90% KM Chebyshev UCL     21.74 95% KM Chebyshev UCL     25.22

SD      9.897    95% KM (BCA) UCL     17.95

95% KM (t) UCL     18.55 95% KM (Percentile Bootstrap) UCL     18.43

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     14.06 Standard Error of Mean      2.561

5% Lilliefors Critical Value      0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.182 Lilliefors GOF Test

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.018 nu hat (KM)     64.58

MLE Mean (bias corrected)     14.78 MLE Sd (bias corrected)     10.91

Theta hat (MLE)      6.602 Theta star (bias corrected MLE)      8.053

nu hat (MLE)     67.18 nu star (bias corrected)     55.08

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.239 k star (bias corrected MLE)      1.836

K-S Test Statistic      0.13 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.224 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.26 Anderson-Darling GOF Test

5% A-D Critical Value      0.746 Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE)      1.493 k star (bias corrected MLE)      1.254

Theta hat (MLE)      9.307 Theta star (bias corrected MLE)     11.07

Maximum     34.8 Median     11.8

SD     10.43 CV      0.751

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.526 Mean     13.89

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (64.58, )     47.09 Adjusted Chi Square Value (64.58, )     45.39

   95% Gamma Approximate KM-UCL (use when n>=50)      19.28    95% Gamma Adjusted KM-UCL (use when n<50)     20

Lilliefors Test Statistic      0.127 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     20.95    95% Gamma Adjusted UCL (use when n<50)     21.98

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (40.14, )     26.62 Adjusted Chi Square Value (40.14, )     25.38

nu hat (MLE)     47.76 nu star (bias corrected)     40.14

MLE Mean (bias corrected)     13.89 MLE Sd (bias corrected)     12.4
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KM SD (logged)      0.762    95% Critical H Value (KM-Log)      2.36

KM Standard Error of Mean (logged)      0.197

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      2.373    95% H-UCL (KM -Log)     22.83

   95% BCA Bootstrap UCL     18.59    95% Bootstrap t UCL     19.47

   95% H-UCL (Log ROS)     24.18

SD in Original Scale     10.25 SD in Log Scale      0.801

   95% t UCL (assumes normality of ROS data)     18.53    95% Percentile Bootstrap UCL     18.15

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     14.03 Mean in Log Scale      2.365

Inorganics_Selenium

General Statistics

Total Number of Observations     16 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     18.55 95% KM (Percentile Bootstrap) UCL     18.43

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     10.31 SD in Log Scale      0.842

   95% t UCL (Assumes normality)     18.5    95% H-Stat UCL     25.42

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     13.98 Mean in Log Scale      2.344

Skewness Detects      1.067 Kurtosis Detects      0.365

Mean of Logged Detects    -0.151 SD of Logged Detects      1.161

Mean Detects      1.49 SD Detects      1.459

Median Detects      1.2 CV Detects      0.979

Maximum Detect      4.7 Maximum Non-Detect      7.8

Variance Detects      2.13 Percent Non-Detects     18.75%

Number of Distinct Detects     13 Number of Distinct Non-Detects      3

Minimum Detect      0.22 Minimum Non-Detect      3.1

Number of Missing Observations      2

Number of Detects     13 Number of Non-Detects      3

5% Lilliefors Critical Value      0.246 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.236 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.845 Shapiro Wilk GOF Test
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   95% KM (z) UCL      2.043    95% KM Bootstrap t UCL      2.245

90% KM Chebyshev UCL      2.551 95% KM Chebyshev UCL      3.061

SD      1.353    95% KM (BCA) UCL      2.084

95% KM (t) UCL      2.084 95% KM (Percentile Bootstrap) UCL      2.05

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.426 Standard Error of Mean      0.375

Theta hat (MLE)      1.427 Theta star (bias corrected MLE)      1.744

nu hat (MLE)     27.15 nu star (bias corrected)     22.22

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.044 k star (bias corrected MLE)      0.854

K-S Test Statistic      0.241 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.243 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.695 Anderson-Darling GOF Test

5% A-D Critical Value      0.757 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      3.769 99% KM Chebyshev UCL      5.159

Maximum      4.7 Median      0.935

SD      1.327 CV      0.962

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.22 Mean      1.38

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (35.54, )     22.89 Adjusted Chi Square Value (35.54, )     21.74

   95% Gamma Approximate KM-UCL (use when n>=50)       2.213    95% Gamma Adjusted KM-UCL (use when n<50)      2.33

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.11 nu hat (KM)     35.54

MLE Mean (bias corrected)      1.49 MLE Sd (bias corrected)      1.612

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.866 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      2.184    95% Gamma Adjusted UCL (use when n<50)      2.305

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (32.91, )     20.8 Adjusted Chi Square Value (32.91, )     19.7

nu hat (MLE)     38.86 nu star (bias corrected)     32.91

MLE Mean (bias corrected)      1.38 MLE Sd (bias corrected)      1.361

k hat (MLE)      1.215 k star (bias corrected MLE)      1.028

Theta hat (MLE)      1.136 Theta star (bias corrected MLE)      1.342

SD in Original Scale      1.343 SD in Log Scale      1.042

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.344 Mean in Log Scale    -0.188

Lilliefors Test Statistic      0.214 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data appear Lognormal at 5% Significance Level
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.189    95% H-UCL (KM -Log)      3.425

   95% BCA Bootstrap UCL      2.012    95% Bootstrap t UCL      2.197

   95% H-UCL (Log ROS)      3.005

   95% t UCL (assumes normality of ROS data)      1.933    95% Percentile Bootstrap UCL      1.911

Suggested UCL to Use

95% KM (t) UCL      2.084 95% KM (Percentile Bootstrap) UCL      2.05

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.437 SD in Log Scale      1.12

   95% t UCL (Assumes normality)      2.291    95% H-Stat UCL      4.428

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.661 Mean in Log Scale     0.0247

KM SD (logged)      1.101    95% Critical H Value (KM-Log)      2.863

KM Standard Error of Mean (logged)      0.313

Maximum Detect     94.3 Maximum Non-Detect      2.2

Variance Detects   912.4 Percent Non-Detects     37.5%

Number of Distinct Detects     10 Number of Distinct Non-Detects      5

Minimum Detect      0.17 Minimum Non-Detect      0.12

Number of Missing Observations      2

Number of Detects     10 Number of Non-Detects      6

Inorganics_Silver

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     12.56 Standard Error of Mean      6.481

5% Lilliefors Critical Value      0.28 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.842 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.26 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.725 Shapiro Wilk GOF Test

Skewness Detects      1.953 Kurtosis Detects      3.914

Mean of Logged Detects      1.359 SD of Logged Detects      2.298

Mean Detects     19.97 SD Detects     30.21

Median Detects      5.35 CV Detects      1.513

SD     24.59    95% KM (BCA) UCL     24.18

95% KM (t) UCL     23.92 95% KM (Percentile Bootstrap) UCL     23.16

Page 29 of 84

I I I I 



K-S Test Statistic      0.191 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.284 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.361 Anderson-Darling GOF Test

5% A-D Critical Value      0.795 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     53.03 99% KM Chebyshev UCL     77.04

   95% KM (z) UCL     23.22    95% KM Bootstrap t UCL     35.72

90% KM Chebyshev UCL     32 95% KM Chebyshev UCL     40.81

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (8.34, )      2.933 Adjusted Chi Square Value (8.34, )      2.579

   95% Gamma Approximate KM-UCL (use when n>=50)      35.7    95% Gamma Adjusted KM-UCL (use when n<50)     40.59

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.261 nu hat (KM)      8.339

MLE Mean (bias corrected)     19.97 MLE Sd (bias corrected)     33.85

Theta hat (MLE)     49.68 Theta star (bias corrected MLE)     57.38

nu hat (MLE)      8.04 nu star (bias corrected)      6.961

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.402 k star (bias corrected MLE)      0.348

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (6.90, )      2.115 Adjusted Chi Square Value (6.90, )      1.827

nu hat (MLE)      6.848 nu star (bias corrected)      6.898

MLE Mean (bias corrected)     12.49 MLE Sd (bias corrected)     26.89

k hat (MLE)      0.214 k star (bias corrected MLE)      0.216

Theta hat (MLE)     58.34 Theta star (bias corrected MLE)     57.92

Maximum     94.3 Median      0.34

SD     25.44 CV      2.037

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     12.49

SD in Original Scale     25.42 SD in Log Scale      2.893

   95% t UCL (assumes normality of ROS data)     23.66    95% Percentile Bootstrap UCL     23.69

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     12.52 Mean in Log Scale    -0.261

Lilliefors Test Statistic      0.161 Lilliefors GOF Test

5% Lilliefors Critical Value      0.28 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.922 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.842 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     40.73    95% Gamma Adjusted UCL (use when n<50)     47.15

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL     28.74    95% Bootstrap t UCL     37.73

   95% H-UCL (Log ROS)  5213
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SD in Original Scale     25.37 SD in Log Scale      2.366

   95% t UCL (Assumes normality)     23.74    95% H-Stat UCL   519.2

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     12.62 Mean in Log Scale      0.294

KM SD (logged)      2.315    95% Critical H Value (KM-Log)      5.074

KM Standard Error of Mean (logged)      0.616

KM Mean (logged)      0.185    95% H-UCL (KM -Log)   363.6

Minimum     15.3 Mean   108.8

Maximum   270 Median     71.55

Total Number of Observations     16 Number of Distinct Observations     15

Number of Missing Observations      2

Inorganics_Zinc

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     23.92 95% KM (Percentile Bootstrap) UCL     23.16

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   148.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   147.6    95% Adjusted-CLT UCL (Chen-1995)   150.8

5% Lilliefors Critical Value      0.222 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.223 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.837 Shapiro Wilk GOF Test

SD     88.36 Std. Error of Mean     22.09

Coefficient of Variation      0.812 Skewness      0.95

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

K-S Test Statistic      0.153 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.219 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.431 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.753 Detected data appear Gamma Distributed at 5% Significance Level
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MLE Mean (bias corrected)   108.8 MLE Sd (bias corrected)     92

Approximate Chi Square Value (0.05)     30.44

Theta hat (MLE)     65.12 Theta star (bias corrected MLE)     77.76

nu hat (MLE)     53.49 nu star (bias corrected)     44.79

k hat (MLE)      1.672 k star (bias corrected MLE)      1.4

Maximum of Logged Data      5.598 SD of logged Data      0.864

Lognormal Statistics

Minimum of Logged Data      2.728 Mean of logged Data      4.362

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.122 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.955 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   160.2    95% Adjusted Gamma UCL (use when n<50)   167.6

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value     29.1

   95% Hall's Bootstrap UCL   143.2    95% Percentile Bootstrap UCL   144.1

   95% BCA Bootstrap UCL   146.8

   95% CLT UCL   145.2    95% Jackknife UCL   147.6

   95% Standard Bootstrap UCL   144.9    95% Bootstrap-t UCL   159

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   223  97.5% Chebyshev (MVUE) UCL   271.7

   99% Chebyshev (MVUE) UCL   367.3

Assuming Lognormal Distribution

   95% H-UCL   199.2    90% Chebyshev (MVUE) UCL   187.9

Number of Distinct Detects      1 Number of Distinct Non-Detects      9

Number of Missing Observations      5

Number of Detects      1 Number of Non-Detects     10

PCBs_Aroclor-1260

General Statistics

Total Number of Observations     11 Number of Distinct Observations     10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   167.6

   90% Chebyshev(Mean, Sd) UCL   175.1    95% Chebyshev(Mean, Sd) UCL   205.1

 97.5% Chebyshev(Mean, Sd) UCL   246.8    99% Chebyshev(Mean, Sd) UCL   328.6
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Maximum Detect      0.24 Maximum Non-Detect      0.2

Variance Detects    0.00918 Percent Non-Detects     33.33%

Number of Distinct Detects      8 Number of Distinct Non-Detects      4

Minimum Detect    0.0017 Minimum Non-Detect    0.004

Number of Missing Observations      4

Number of Detects      8 Number of Non-Detects      4

Pesticides_4,4'-DDD

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PCBs_Aroclor-1260 was not processed!

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0548 Standard Error of Mean     0.0248

5% Lilliefors Critical Value      0.313 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.384 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.718 Shapiro Wilk GOF Test

Skewness Detects      1.349 Kurtosis Detects   -0.0395

Mean of Logged Detects    -3.435 SD of Logged Detects      1.624

Mean Detects     0.0769 SD Detects     0.0958

Median Detects     0.0385 CV Detects      1.246

K-S Test Statistic      0.254 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.305 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.417 Anderson-Darling GOF Test

5% A-D Critical Value      0.749 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.21 99% KM Chebyshev UCL      0.302

   95% KM (z) UCL     0.0957    95% KM Bootstrap t UCL      0.207

90% KM Chebyshev UCL      0.129 95% KM Chebyshev UCL      0.163

SD     0.08 95% KM (BCA) UCL     0.0942

   95% KM (t) UCL     0.0994    95% KM (Percentile Bootstrap) UCL     0.095

Approximate Chi Square Value (11.27, )      4.748 Adjusted Chi Square Value (11.27, )      4.121

95% Gamma Approximate KM-UCL (use when n>=50)       0.13 95% Gamma Adjusted KM-UCL (use when n<50)      0.15

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.469 nu hat (KM)     11.27

MLE Mean (bias corrected)     0.0769 MLE Sd (bias corrected)      0.107

Theta hat (MLE)      0.11 Theta star (bias corrected MLE)      0.148

nu hat (MLE)     11.13 nu star (bias corrected)      8.293

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.696 k star (bias corrected MLE)      0.518
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nu hat (MLE)     15.94 nu star (bias corrected)     13.29

MLE Mean (bias corrected)     0.0546 MLE Sd (bias corrected)     0.0734

k hat (MLE)      0.664 k star (bias corrected MLE)      0.554

Theta hat (MLE)     0.0822 Theta star (bias corrected MLE)     0.0986

Maximum      0.24 Median     0.017

SD     0.0832 CV      1.525

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0017 Mean     0.0546

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0535 Mean in Log Scale    -4.045

Lilliefors Test Statistic      0.178 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.928 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.119 95% Gamma Adjusted UCL (use when n<50)      0.135

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (13.29, )      6.086 Adjusted Chi Square Value (13.29, )      5.36

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0662 Mean in Log Scale    -3.725

KM SD (logged)      1.756    95% Critical H Value (KM-Log)      4.435

KM Standard Error of Mean (logged)      0.577

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.13    95% H-UCL (KM -Log)      0.787

   95% BCA Bootstrap UCL      0.113    95% Bootstrap t UCL      0.243

   95% H-UCL (Log ROS)      0.543

SD in Original Scale     0.0839 SD in Log Scale      1.645

   95% t UCL (assumes normality of ROS data)     0.097    95% Percentile Bootstrap UCL     0.0931

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

95% Adjusted Gamma KM-UCL      0.15

Suggested UCL to Use

95% KM (BCA) UCL     0.0942 95% GROS Adjusted Gamma UCL      0.135

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     0.0824 SD in Log Scale      1.768

   95% t UCL (Assumes normality)      0.109    95% H-Stat UCL      1.24
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Pesticides_4,4'-DDE

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Skewness Detects      1.348 Kurtosis Detects      0.984

Mean of Logged Detects    -4.527 SD of Logged Detects      1.622

Mean Detects     0.0235 SD Detects     0.025

Median Detects     0.016 CV Detects      1.067

Maximum Detect     0.074 Maximum Non-Detect      0.2

Variance Detects 6.2613E-4 Percent Non-Detects     25%

Number of Distinct Detects      9 Number of Distinct Non-Detects      3

Minimum Detect 6.0000E-4 Minimum Non-Detect    0.004

Number of Missing Observations      4

Number of Detects      9 Number of Non-Detects      3

   95% KM (z) UCL     0.0315    95% KM Bootstrap t UCL     0.0473

90% KM Chebyshev UCL     0.0415 95% KM Chebyshev UCL     0.0515

SD     0.023    95% KM (BCA) UCL     0.0325

95% KM (t) UCL     0.0326 95% KM (Percentile Bootstrap) UCL     0.0319

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0194 Standard Error of Mean    0.00737

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.269 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.832 Shapiro Wilk GOF Test

Theta hat (MLE)     0.0305 Theta star (bias corrected MLE)     0.0399

nu hat (MLE)     13.86 nu star (bias corrected)     10.58

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.77 k star (bias corrected MLE)      0.588

K-S Test Statistic      0.178 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.289 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.264 Anderson-Darling GOF Test

5% A-D Critical Value      0.751 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0654 99% KM Chebyshev UCL     0.0927

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (16.93, )      8.621 Adjusted Chi Square Value (16.93, )      7.732

   95% Gamma Approximate KM-UCL (use when n>=50)      0.038    95% Gamma Adjusted KM-UCL (use when n<50)     0.0424

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.705 nu hat (KM)     16.93

MLE Mean (bias corrected)     0.0235 MLE Sd (bias corrected)     0.0306
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Maximum     0.074 Median     0.013

SD     0.0222 CV      1.098

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 6.0000E-4 Mean     0.0202

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.904 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0388    95% Gamma Adjusted UCL (use when n<50)     0.0431

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (17.85, )      9.283 Adjusted Chi Square Value (17.85, )      8.355

nu hat (MLE)     22.02 nu star (bias corrected)     17.85

MLE Mean (bias corrected)     0.0202 MLE Sd (bias corrected)     0.0234

k hat (MLE)      0.918 k star (bias corrected MLE)      0.744

Theta hat (MLE)     0.022 Theta star (bias corrected MLE)     0.0271

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.99    95% H-UCL (KM -Log)      0.266

   95% BCA Bootstrap UCL     0.0315    95% Bootstrap t UCL     0.0441

   95% H-UCL (Log ROS)      0.205

SD in Original Scale     0.0233 SD in Log Scale      1.621

   95% t UCL (assumes normality of ROS data)     0.0305    95% Percentile Bootstrap UCL     0.0292

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0184 Mean in Log Scale    -4.926

Lilliefors Test Statistic      0.247 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL     0.0326 95% KM (Percentile Bootstrap) UCL     0.0319

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.0326 SD in Log Scale      1.686

   95% t UCL (Assumes normality)     0.0432    95% H-Stat UCL      0.363

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0263 Mean in Log Scale    -4.615

KM SD (logged)      1.703    95% Critical H Value (KM-Log)      4.321

KM Standard Error of Mean (logged)      0.549

Pesticides_4,4'-DDT

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Maximum Detect     0.072 Maximum Non-Detect      0.2

Variance Detects 7.4764E-4 Percent Non-Detects     38.46%

Number of Distinct Detects      8 Number of Distinct Non-Detects      5

Minimum Detect 4.2000E-4 Minimum Non-Detect    0.004

Number of Missing Observations      5

Number of Detects      8 Number of Non-Detects      5

Total Number of Observations     13 Number of Distinct Observations     13

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0197 Standard Error of Mean    0.00747

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.191 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.876 Shapiro Wilk GOF Test

Skewness Detects      0.735 Kurtosis Detects    -0.826

Mean of Logged Detects    -4.447 SD of Logged Detects      1.803

Mean Detects     0.0278 SD Detects     0.0273

Median Detects     0.0235 CV Detects      0.982

K-S Test Statistic      0.225 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.305 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.365 Anderson-Darling GOF Test

5% A-D Critical Value      0.749 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0664 99% KM Chebyshev UCL     0.094

   95% KM (z) UCL     0.032    95% KM Bootstrap t UCL     0.0391

90% KM Chebyshev UCL     0.0422 95% KM Chebyshev UCL     0.0523

SD     0.024    95% KM (BCA) UCL     0.0308

95% KM (t) UCL     0.0331 95% KM (Percentile Bootstrap) UCL     0.0324

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (17.59, )      9.098 Adjusted Chi Square Value (17.59, )      8.241

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0382    95% Gamma Adjusted KM-UCL (use when n<50)     0.0422

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.677 nu hat (KM)     17.59

MLE Mean (bias corrected)     0.0278 MLE Sd (bias corrected)     0.0386

Theta hat (MLE)     0.0399 Theta star (bias corrected MLE)     0.0536

nu hat (MLE)     11.17 nu star (bias corrected)      8.317

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.698 k star (bias corrected MLE)      0.52

Maximum     0.072 Median     0.01

SD     0.0227 CV      1.076

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 4.2000E-4 Mean     0.0211
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Adjusted Level of Significance ( )     0.0301

Approximate Chi Square Value (19.62, )     10.57 Adjusted Chi Square Value (19.62, )      9.638

nu hat (MLE)     23.77 nu star (bias corrected)     19.62

MLE Mean (bias corrected)     0.0211 MLE Sd (bias corrected)     0.0243

k hat (MLE)      0.914 k star (bias corrected MLE)      0.755

Theta hat (MLE)     0.0231 Theta star (bias corrected MLE)     0.028

SD in Original Scale     0.0244 SD in Log Scale      1.581

   95% t UCL (assumes normality of ROS data)     0.0304    95% Percentile Bootstrap UCL     0.0295

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0183 Mean in Log Scale    -4.994

Lilliefors Test Statistic      0.271 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.882 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0392    95% Gamma Adjusted UCL (use when n<50)     0.043

SD in Original Scale     0.0324 SD in Log Scale      1.718

   95% t UCL (Assumes normality)     0.0424    95% H-Stat UCL      0.329

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0264 Mean in Log Scale    -4.655

KM SD (logged)      1.747    95% Critical H Value (KM-Log)      4.224

KM Standard Error of Mean (logged)      0.603

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -5.053    95% H-UCL (KM -Log)      0.248

   95% BCA Bootstrap UCL     0.032    95% Bootstrap t UCL     0.04

   95% H-UCL (Log ROS)      0.142

Number of Distinct Detects      1 Number of Distinct Non-Detects      7

Number of Missing Observations      5

Number of Detects      1 Number of Non-Detects     10

Pesticides_alpha-BHC

General Statistics

Total Number of Observations     11 Number of Distinct Observations      8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     0.0331 95% KM (Percentile Bootstrap) UCL     0.0324

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Page 38 of 84

I I I I 



Maximum Detect     0.063 Maximum Non-Detect      0.1

Variance Detects    0.0019 Percent Non-Detects     81.82%

Number of Distinct Detects      2 Number of Distinct Non-Detects      6

Minimum Detect    0.0014 Minimum Non-Detect    0.0021

Number of Missing Observations      5

Number of Detects      2 Number of Non-Detects      9

Pesticides_beta-BHC

General Statistics

Total Number of Observations     11 Number of Distinct Observations      8

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Pesticides_alpha-BHC was not processed!

SD     0.0194    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL     0.0248    95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00824 Standard Error of Mean    0.00913

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects    -4.668 SD of Logged Detects      2.692

Mean Detects     0.0322 SD Detects     0.0436

Median Detects     0.0322 CV Detects      1.353

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0627 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      2.054 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.513 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL     0.0652 99% KM Chebyshev UCL     0.099

   95% KM (z) UCL     0.0233    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     0.0356 95% KM Chebyshev UCL     0.048

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0458    95% Gamma Adjusted KM-UCL (use when n<50)     0.0625

Adjusted Level of Significance ( )     0.0278

Approximate Chi Square Value (3.99, )      0.718 Adjusted Chi Square Value (3.99, )      0.527

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.181 nu hat (KM)      3.99
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SD in Original Scale     0.0185 SD in Log Scale      1.339

   95% t UCL (assumes normality of ROS data)     0.0175    95% Percentile Bootstrap UCL     0.0184

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.0074 Mean in Log Scale    -6.185

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL     0.099

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.0232 SD in Log Scale      1.711

   95% t UCL (Assumes normality)     0.0285    95% H-Stat UCL      0.222

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0158 Mean in Log Scale    -5.403

   95% BCA Bootstrap UCL     0.0239    95% Bootstrap t UCL      0.161

   95% H-UCL (Log ROS)     0.024

Variance Detects 7.2000E-7 Percent Non-Detects     83.33%

Mean Detects    0.006 SD Detects 8.4853E-4

Minimum Detect    0.0054 Minimum Non-Detect    0.0021

Maximum Detect    0.0066 Maximum Non-Detect      0.1

Number of Detects      2 Number of Non-Detects     10

Number of Distinct Detects      2 Number of Distinct Non-Detects      7

Total Number of Observations     12 Number of Distinct Observations      9

Number of Missing Observations      4

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_gamma-Chlordane

General Statistics

SD    0.00179    95% KM (BCA) UCL    N/A    

95% KM (t) UCL    0.00493 95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00321 Standard Error of Mean 9.5722E-4

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -5.121 SD of Logged Detects      0.142

Median Detects    0.006 CV Detects      0.141

Skewness Detects    N/A    Kurtosis Detects    N/A    
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MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE) 6.0201E-5 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)   398.7 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     99.67 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL    0.00919 99% KM Chebyshev UCL     0.0127

   95% KM (z) UCL    0.00479    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL    0.00609 95% KM Chebyshev UCL    0.00739

SD in Original Scale    0.00119 SD in Log Scale      0.283

   95% t UCL (assumes normality of ROS data)    0.00439    95% Percentile Bootstrap UCL    0.00433

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00378 Mean in Log Scale    -5.617

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00428    95% Gamma Adjusted KM-UCL (use when n<50)    0.00448

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (77.32, )     58.06 Adjusted Chi Square Value (77.32, )     55.52

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      3.222 nu hat (KM)     77.32

Suggested UCL to Use

95% KM (t) UCL    0.00493 95% KM (% Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.0187 SD in Log Scale      1.541

   95% t UCL (Assumes normality)     0.0234    95% H-Stat UCL      0.105

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0138 Mean in Log Scale    -5.289

   95% BCA Bootstrap UCL    0.00444    95% Bootstrap t UCL    0.00478

   95% H-UCL (Log ROS)    0.00445

Total Number of Observations     11 Number of Distinct Observations      9

Number of Missing Observations      5

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_Methoxychlor

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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Minimum Detect    0.0024 Minimum Non-Detect     0.021

Maximum Detect     0.013 Maximum Non-Detect      1

Number of Detects      3 Number of Non-Detects      8

Number of Distinct Detects      3 Number of Distinct Non-Detects      6

Lilliefors Test Statistic      0.29 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic      0.926 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -5.218 SD of Logged Detects      0.846

Median Detects    0.0051 CV Detects      0.806

Skewness Detects      1.276 Kurtosis Detects    N/A    

Variance Detects 3.0343E-5 Percent Non-Detects     72.73%

Mean Detects    0.00683 SD Detects    0.00551

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      2.309 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL     0.0267 99% KM Chebyshev UCL     0.0385

   95% KM (z) UCL     0.0121    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     0.0164 95% KM Chebyshev UCL     0.0207

SD    0.0045    95% KM (BCA) UCL    N/A    

95% KM (t) UCL     0.0126 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00683 Standard Error of Mean    0.00318

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.996 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)     0.0098    95% Gamma Adjusted KM-UCL (use when n<50)     0.0104

Adjusted Level of Significance ( )     0.0278

Approximate Chi Square Value (50.78, )     35.42 Adjusted Chi Square Value (50.78, )     33.34

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.308 nu hat (KM)     50.78

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)    0.00296 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     13.85 nu star (bias corrected)    N/A    

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00618 Mean in Log Scale    -5.218

Lilliefors Test Statistic      0.195 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -5.218    95% H-UCL (KM -Log)     0.0118

   95% BCA Bootstrap UCL    0.00811    95% Bootstrap t UCL     0.0103

   95% H-UCL (Log ROS)    0.0091

SD in Original Scale    0.00349 SD in Log Scale      0.535

   95% t UCL (assumes normality of ROS data)    0.00808    95% Percentile Bootstrap UCL    0.00787

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL     0.0126 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.201 SD in Log Scale      1.922

   95% t UCL (Assumes normality)      0.243    95% H-Stat UCL      3.809

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.133 Mean in Log Scale    -3.531

KM SD (logged)      0.691    95% Critical H Value (KM-Log)      2.452

KM Standard Error of Mean (logged)      0.489

Variance Detects    0.00346 Percent Non-Detects     71.43%

Mean Detects     0.0459 SD Detects     0.0588

Minimum Detect    0.0041 Minimum Non-Detect    0.0041

Maximum Detect      0.13 Maximum Non-Detect      2.5

Number of Detects      4 Number of Non-Detects     10

Number of Distinct Detects      4 Number of Distinct Non-Detects     10

Total Number of Observations     14 Number of Distinct Observations     13

Number of Missing Observations      3

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_2-Methylnaphthalene

General Statistics

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0211 Standard Error of Mean     0.0139

Lilliefors Test Statistic      0.27 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.827 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -3.932 SD of Logged Detects      1.621

Median Detects     0.0247 CV Detects      1.282

Skewness Detects      1.508 Kurtosis Detects      1.945
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K-S Test Statistic      0.295 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.406 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.338 Anderson-Darling GOF Test

5% A-D Critical Value      0.672 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.108 99% KM Chebyshev UCL      0.159

   95% KM (z) UCL     0.0439    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     0.0628 95% KM Chebyshev UCL     0.0817

SD     0.0381    95% KM (BCA) UCL    N/A    

95% KM (t) UCL     0.0457 95% KM (Percentile Bootstrap) UCL    N/A    

Approximate Chi Square Value (8.56, )      3.061 Adjusted Chi Square Value (8.56, )      2.641

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0588    95% Gamma Adjusted KM-UCL (use when n<50)     0.0682

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.306 nu hat (KM)      8.555

MLE Mean (bias corrected)     0.0459 MLE Sd (bias corrected)     0.0782

Theta hat (MLE)     0.0647 Theta star (bias corrected MLE)      0.133

nu hat (MLE)      5.676 nu star (bias corrected)      2.752

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.709 k star (bias corrected MLE)      0.344

nu hat (MLE)     31.11 nu star (bias corrected)     25.78

MLE Mean (bias corrected)     0.0203 MLE Sd (bias corrected)     0.0211

k hat (MLE)      1.111 k star (bias corrected MLE)      0.921

Theta hat (MLE)     0.0182 Theta star (bias corrected MLE)     0.022

Maximum      0.13 Median     0.01

SD     0.0329 CV      1.624

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0041 Mean     0.0203

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0149 Mean in Log Scale    -5.519

Lilliefors Test Statistic      0.254 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.921 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0343    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (25.78, )     15.21 Adjusted Chi Square Value (25.78, )     14.14

   95% BCA Bootstrap UCL     0.0421    95% Bootstrap t UCL      0.308

   95% H-UCL (Log ROS)     0.0456

SD in Original Scale     0.0348 SD in Log Scale      1.429

   95% t UCL (assumes normality of ROS data)     0.0314    95% Percentile Bootstrap UCL     0.0307
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.169 Mean in Log Scale    -3.515

KM SD (logged)      1.157    95% Critical H Value (KM-Log)      3.058

KM Standard Error of Mean (logged)      0.427

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.825    95% H-UCL (KM -Log)     0.0418

Total Number of Observations     14 Number of Distinct Observations     14

Number of Missing Observations      3

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Acenaphthene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL     0.0457 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.334 SD in Log Scale      2.063

   95% t UCL (Assumes normality)      0.327    95% H-Stat UCL      3.891

Mean of Logged Detects    -2.76 SD of Logged Detects      0.9

Median Detects     0.0685 CV Detects      0.95

Skewness Detects      1.756 Kurtosis Detects      3.345

Variance Detects    0.00718 Percent Non-Detects     57.14%

Mean Detects     0.0892 SD Detects     0.0847

Minimum Detect     0.022 Minimum Non-Detect    0.0052

Maximum Detect      0.25 Maximum Non-Detect      2.5

Number of Detects      6 Number of Non-Detects      8

Number of Distinct Detects      6 Number of Distinct Non-Detects      8

   95% KM (z) UCL     0.0947    95% KM Bootstrap t UCL      0.127

90% KM Chebyshev UCL      0.126 95% KM Chebyshev UCL      0.157

SD     0.0684    95% KM (BCA) UCL     0.0978

95% KM (t) UCL     0.0976 95% KM (Percentile Bootstrap) UCL     0.0939

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0569 Standard Error of Mean     0.023

Lilliefors Test Statistic      0.292 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.804 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Normal at 5% Significance Level
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Theta hat (MLE)     0.0555 Theta star (bias corrected MLE)     0.0975

nu hat (MLE)     19.29 nu star (bias corrected)     10.98

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.607 k star (bias corrected MLE)      0.915

K-S Test Statistic      0.183 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.337 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.301 Anderson-Darling GOF Test

5% A-D Critical Value      0.707 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.2 99% KM Chebyshev UCL      0.286

Maximum      0.25 Median     0.0238

SD     0.0648 CV      1.372

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     0.0473

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (19.35, )     10.37 Adjusted Chi Square Value (19.35, )      9.511

   95% Gamma Approximate KM-UCL (use when n>=50)       0.106    95% Gamma Adjusted KM-UCL (use when n<50)      0.116

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.691 nu hat (KM)     19.35

MLE Mean (bias corrected)     0.0892 MLE Sd (bias corrected)     0.0932

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.956 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0814    95% Gamma Adjusted UCL (use when n<50)     0.0878

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (24.44, )     14.18 Adjusted Chi Square Value (24.44, )     13.15

nu hat (MLE)     29.4 nu star (bias corrected)     24.44

MLE Mean (bias corrected)     0.0473 MLE Sd (bias corrected)     0.0506

k hat (MLE)      1.05 k star (bias corrected MLE)      0.873

Theta hat (MLE)     0.045 Theta star (bias corrected MLE)     0.0541

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.516    95% H-UCL (KM -Log)      0.168

   95% BCA Bootstrap UCL     0.0984    95% Bootstrap t UCL      0.121

   95% H-UCL (Log ROS)     0.0959

SD in Original Scale     0.0633 SD in Log Scale      0.914

   95% t UCL (assumes normality of ROS data)     0.0806    95% Percentile Bootstrap UCL     0.0796

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0506 Mean in Log Scale    -3.435

Lilliefors Test Statistic      0.151 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      1.188    95% Critical H Value (KM-Log)      3.115
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Suggested UCL to Use

95% KM (t) UCL     0.0976 95% KM (Percentile Bootstrap) UCL     0.0939

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.327 SD in Log Scale      1.614

   95% t UCL (Assumes normality)      0.333    95% H-Stat UCL      1.221

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.178 Mean in Log Scale    -2.853

KM Standard Error of Mean (logged)      0.456

Maximum Detect      0.23 Maximum Non-Detect      2.5

Variance Detects     0.0104 Percent Non-Detects     64.29%

Number of Distinct Detects      4 Number of Distinct Non-Detects      9

Minimum Detect    0.0033 Minimum Non-Detect    0.0041

Number of Missing Observations      3

Number of Detects      5 Number of Non-Detects      9

SVOCs_Acenaphthylene

General Statistics

Total Number of Observations     14 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0606 Standard Error of Mean     0.0288

5% Lilliefors Critical Value      0.396 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.218 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.874 Shapiro Wilk GOF Test

Skewness Detects    -0.561 Kurtosis Detects    -2.115

Mean of Logged Detects    -2.638 SD of Logged Detects      1.8

Mean Detects      0.139 SD Detects      0.102

Median Detects      0.17 CV Detects      0.733

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.572 Anderson-Darling GOF Test

5% A-D Critical Value      0.695 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.241 99% KM Chebyshev UCL      0.347

   95% KM (z) UCL      0.108    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.147 95% KM Chebyshev UCL      0.186

SD     0.0891    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.112 95% KM (Percentile Bootstrap) UCL    N/A    
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K-S Test Statistic      0.308 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.365 Detected data appear Gamma Distributed at 5% Significance Level

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (12.95, )      5.856 Adjusted Chi Square Value (12.95, )      5.236

   95% Gamma Approximate KM-UCL (use when n>=50)       0.134    95% Gamma Adjusted KM-UCL (use when n<50)      0.15

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.462 nu hat (KM)     12.95

MLE Mean (bias corrected)      0.139 MLE Sd (bias corrected)      0.2

Theta hat (MLE)      0.158 Theta star (bias corrected MLE)      0.287

nu hat (MLE)      8.796 nu star (bias corrected)      4.852

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.88 k star (bias corrected MLE)      0.485

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (16.55, )      8.349 Adjusted Chi Square Value (16.55, )      7.587

nu hat (MLE)     19.36 nu star (bias corrected)     16.55

MLE Mean (bias corrected)     0.0606 MLE Sd (bias corrected)     0.0789

k hat (MLE)      0.691 k star (bias corrected MLE)      0.591

Theta hat (MLE)     0.0877 Theta star (bias corrected MLE)      0.103

Maximum      0.23 Median     0.0128

SD     0.0837 CV      1.38

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0033 Mean     0.0606

SD in Original Scale     0.0869 SD in Log Scale      1.61

   95% t UCL (assumes normality of ROS data)     0.0953    95% Percentile Bootstrap UCL     0.0943

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0542 Mean in Log Scale    -4.209

Lilliefors Test Statistic      0.285 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.758 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.12    95% Gamma Adjusted UCL (use when n<50)      0.132

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.176 Mean in Log Scale    -3.377

KM SD (logged)      1.841    95% Critical H Value (KM-Log)      4.357

KM Standard Error of Mean (logged)      0.602

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.401    95% H-UCL (KM -Log)      0.618

   95% BCA Bootstrap UCL      0.102    95% Bootstrap t UCL      0.125

   95% H-UCL (Log ROS)      0.311
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SD in Original Scale      0.331 SD in Log Scale      2.137

   95% t UCL (Assumes normality)      0.332    95% H-Stat UCL      6.306

Number of Detects     11 Number of Non-Detects      4

Number of Distinct Detects     11 Number of Distinct Non-Detects      4

Total Number of Observations     15 Number of Distinct Observations     14

Number of Missing Observations      3

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Anthracene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.112 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.716 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -1.602 SD of Logged Detects      0.969

Median Detects      0.17 CV Detects      1.065

Skewness Detects      2.404 Kurtosis Detects      6.662

Variance Detects      0.105 Percent Non-Detects     26.67%

Mean Detects      0.305 SD Detects      0.324

Minimum Detect     0.032 Minimum Non-Detect    0.0052

Maximum Detect      1.2 Maximum Non-Detect      0.16

97.5% KM Chebyshev UCL      0.726 99% KM Chebyshev UCL      1.021

   95% KM (z) UCL      0.36    95% KM Bootstrap t UCL      0.496

90% KM Chebyshev UCL      0.468 95% KM Chebyshev UCL      0.576

SD      0.294    95% KM (BCA) UCL      0.356

95% KM (t) UCL      0.369 95% KM (Percentile Bootstrap) UCL      0.379

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.229 Standard Error of Mean     0.0796

Lilliefors Test Statistic      0.259 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Normal at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.26 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.343 Anderson-Darling GOF Test

5% A-D Critical Value      0.745 Detected data appear Gamma Distributed at 5% Significance Level
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.606 nu hat (KM)     18.17

MLE Mean (bias corrected)      0.305 MLE Sd (bias corrected)      0.298

Theta hat (MLE)      0.225 Theta star (bias corrected MLE)      0.291

nu hat (MLE)     29.79 nu star (bias corrected)     23

Gamma Statistics on Detected Data Only

k hat (MLE)      1.354 k star (bias corrected MLE)      1.045

k hat (MLE)      0.665 k star (bias corrected MLE)      0.576

Theta hat (MLE)      0.34 Theta star (bias corrected MLE)      0.392

Maximum      1.2 Median      0.14

SD      0.306 CV      1.352

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.226

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (18.17, )      9.515 Adjusted Chi Square Value (18.17, )      8.752

   95% Gamma Approximate KM-UCL (use when n>=50)       0.437    95% Gamma Adjusted KM-UCL (use when n<50)      0.475

Lilliefors Test Statistic      0.138 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.974 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.44    95% Gamma Adjusted UCL (use when n<50)      0.48

Adjusted Level of Significance ( )     0.0324

Approximate Chi Square Value (17.29, )      8.883 Adjusted Chi Square Value (17.29, )      8.149

nu hat (MLE)     19.95 nu star (bias corrected)     17.29

MLE Mean (bias corrected)      0.226 MLE Sd (bias corrected)      0.298

KM SD (logged)      1.671    95% Critical H Value (KM-Log)      3.931

KM Standard Error of Mean (logged)      0.471

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.427    95% H-UCL (KM -Log)      2.065

   95% BCA Bootstrap UCL      0.444    95% Bootstrap t UCL      0.51

   95% H-UCL (Log ROS)      0.719

SD in Original Scale      0.302 SD in Log Scale      1.235

   95% t UCL (assumes normality of ROS data)      0.369    95% Percentile Bootstrap UCL      0.373

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.231 Mean in Log Scale    -2.128

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      0.302 SD in Log Scale      1.589

   95% t UCL (Assumes normality)      0.368    95% H-Stat UCL      1.768

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.231 Mean in Log Scale    -2.297
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SVOCs_Benzo(a)anthracene

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.369 95% KM (Percentile Bootstrap) UCL      0.379

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Skewness Detects      2.608 Kurtosis Detects      8.164

Mean of Logged Detects    -0.719 SD of Logged Detects      1.858

Mean Detects      1.349 SD Detects      1.788

Median Detects      1 CV Detects      1.325

Maximum Detect      7.1 Maximum Non-Detect      0.16

Variance Detects      3.197 Percent Non-Detects      6.25%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect     0.015 Minimum Non-Detect      0.16

Number of Missing Observations      2

Number of Detects     15 Number of Non-Detects      1

   95% KM (z) UCL      1.991    95% KM Bootstrap t UCL      2.741

90% KM Chebyshev UCL      2.588 95% KM Chebyshev UCL      3.187

SD      1.703    95% KM (BCA) UCL      2.055

   95% KM (t) UCL      2.039    95% KM (Percentile Bootstrap) UCL      2.01

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.266 Standard Error of Mean      0.441

5% Lilliefors Critical Value      0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.246 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.695 Shapiro Wilk GOF Test

Theta hat (MLE)      2.226 Theta star (bias corrected MLE)      2.548

nu hat (MLE)     18.18 nu star (bias corrected)     15.88

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.606 k star (bias corrected MLE)      0.529

K-S Test Statistic      0.12 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.232 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.308 Anderson-Darling GOF Test

5% A-D Critical Value      0.785 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      4.018 99% KM Chebyshev UCL      5.651

MLE Mean (bias corrected)      1.349 MLE Sd (bias corrected)      1.854
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Maximum      7.1 Median      0.765

SD      1.759 CV      1.391

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      1.265

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (17.69, )      9.165 Adjusted Chi Square Value (17.69, )      8.473

95% Gamma Approximate KM-UCL (use when n>=50)       2.443 95% Gamma Adjusted KM-UCL (use when n<50)      2.643

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.553 nu hat (KM)     17.69

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.902 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      2.612 95% Gamma Adjusted UCL (use when n<50)      2.849

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (15.02, )      7.278 Adjusted Chi Square Value (15.02, )      6.672

nu hat (MLE)     16.85 nu star (bias corrected)     15.02

MLE Mean (bias corrected)      1.265 MLE Sd (bias corrected)      1.847

k hat (MLE)      0.527 k star (bias corrected MLE)      0.469

Theta hat (MLE)      2.403 Theta star (bias corrected MLE)      2.695

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.913    95% H-UCL (KM -Log)     19.62

   95% BCA Bootstrap UCL      2.4    95% Bootstrap t UCL      2.727

   95% H-UCL (Log ROS)     20.83

SD in Original Scale      1.758 SD in Log Scale      1.902

   95% t UCL (assumes normality of ROS data)      2.038    95% Percentile Bootstrap UCL      2.044

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.267 Mean in Log Scale    -0.876

Lilliefors Test Statistic      0.184 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL      3.187 95% GROS Adjusted Gamma UCL      2.849

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      1.756 SD in Log Scale      1.851

   95% t UCL (Assumes normality)      2.039    95% H-Stat UCL     17.87

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.27 Mean in Log Scale    -0.832

KM SD (logged)      1.896    95% Critical H Value (KM-Log)      4.273

KM Standard Error of Mean (logged)      0.491
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95% Adjusted Gamma KM-UCL      2.643

Maximum Detect      5.6 Maximum Non-Detect      0.16

Variance Detects      2.05 Percent Non-Detects      6.25%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect     0.017 Minimum Non-Detect      0.16

Number of Missing Observations      2

Number of Detects     15 Number of Non-Detects      1

SVOCs_Benzo(a)pyrene

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.149 Standard Error of Mean      0.355

5% Lilliefors Critical Value      0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.2 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.766 Shapiro Wilk GOF Test

Skewness Detects      2.187 Kurtosis Detects      6.089

Mean of Logged Detects    -0.7 SD of Logged Detects      1.761

Mean Detects      1.224 SD Detects      1.432

Median Detects      0.89 CV Detects      1.17

K-S Test Statistic      0.122 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.231 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.315 Anderson-Darling GOF Test

5% A-D Critical Value      0.781 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      3.363 99% KM Chebyshev UCL      4.677

   95% KM (z) UCL      1.732    95% KM Bootstrap t UCL      2.229

90% KM Chebyshev UCL      2.213 95% KM Chebyshev UCL      2.695

SD      1.37    95% KM (BCA) UCL      1.72

95% KM (t) UCL      1.771 95% KM (Percentile Bootstrap) UCL      1.786

Approximate Chi Square Value (22.50, )     12.72 Adjusted Chi Square Value (22.50, )     11.88

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.703 nu hat (KM)     22.5

MLE Mean (bias corrected)      1.224 MLE Sd (bias corrected)      1.602

Theta hat (MLE)      1.817 Theta star (bias corrected MLE)      2.098

nu hat (MLE)     20.21 nu star (bias corrected)     17.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.674 k star (bias corrected MLE)      0.583
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   95% Gamma Approximate KM-UCL (use when n>=50)       2.033    95% Gamma Adjusted KM-UCL (use when n<50)      2.176

nu hat (MLE)     18.39 nu star (bias corrected)     16.28

MLE Mean (bias corrected)      1.148 MLE Sd (bias corrected)      1.61

k hat (MLE)      0.575 k star (bias corrected MLE)      0.509

Theta hat (MLE)      1.998 Theta star (bias corrected MLE)      2.257

Maximum      5.6 Median      0.74

SD      1.416 CV      1.233

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      1.148

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.15 Mean in Log Scale    -0.848

Lilliefors Test Statistic      0.163 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.892 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      2.291    95% Gamma Adjusted UCL (use when n<50)      2.488

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (16.28, )      8.157 Adjusted Chi Square Value (16.28, )      7.51

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.152 Mean in Log Scale    -0.814

KM SD (logged)      1.802    95% Critical H Value (KM-Log)      4.096

KM Standard Error of Mean (logged)      0.467

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.887    95% H-UCL (KM -Log)     14.03

   95% BCA Bootstrap UCL      1.933    95% Bootstrap t UCL      2.171

   95% H-UCL (Log ROS)     14.61

SD in Original Scale      1.414 SD in Log Scale      1.802

   95% t UCL (assumes normality of ROS data)      1.77    95% Percentile Bootstrap UCL      1.759

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.771 95% KM (Percentile Bootstrap) UCL      1.786

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.412 SD in Log Scale      1.762

   95% t UCL (Assumes normality)      1.771    95% H-Stat UCL     13.03
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Total Number of Observations     16 Number of Distinct Observations     15

Number of Missing Observations      2

SVOCs_Benzo(b)fluoranthene

General Statistics

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      2.642    95% Adjusted-CLT UCL (Chen-1995)      2.939

5% Lilliefors Critical Value      0.222 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.222 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.721 Shapiro Wilk GOF Test

SD      2.168 Std. Error of Mean      0.542

Coefficient of Variation      1.281 Skewness      2.457

Minimum     0.035 Mean      1.692

Maximum      8.7 Median      1.18

Theta hat (MLE)      2.49 Theta star (bias corrected MLE)      2.849

nu hat (MLE)     21.75 nu star (bias corrected)     19

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.68 k star (bias corrected MLE)      0.594

K-S Test Statistic      0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.224 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.298 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.781 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      2.698

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.168 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.939 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      3.177    95% Adjusted Gamma UCL (use when n<50)      3.425

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value      9.388

MLE Mean (bias corrected)      1.692 MLE Sd (bias corrected)      2.196

Approximate Chi Square Value (0.05)     10.12

Maximum of Logged Data      2.163 SD of logged Data      1.617

Lognormal Statistics

Minimum of Logged Data    -3.352 Mean of logged Data    -0.367
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   95% CLT UCL      2.583    95% Jackknife UCL      2.642

   95% Standard Bootstrap UCL      2.559    95% Bootstrap-t UCL      3.344

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      6.658  97.5% Chebyshev (MVUE) UCL      8.594

   99% Chebyshev (MVUE) UCL     12.39

Assuming Lognormal Distribution

   95% H-UCL     12.26    90% Chebyshev (MVUE) UCL      5.264

SVOCs_Benzo(g,h,i)perylene

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      3.425

   90% Chebyshev(Mean, Sd) UCL      3.318    95% Chebyshev(Mean, Sd) UCL      4.055

 97.5% Chebyshev(Mean, Sd) UCL      5.077    99% Chebyshev(Mean, Sd) UCL      7.085

   95% Hall's Bootstrap UCL      6.534    95% Percentile Bootstrap UCL      2.617

   95% BCA Bootstrap UCL      2.899

Skewness Detects      1.915 Kurtosis Detects      4.688

Mean of Logged Detects    -0.964 SD of Logged Detects      1.725

Mean Detects      0.913 SD Detects      1.019

Median Detects      0.62 CV Detects      1.117

Maximum Detect      3.9 Maximum Non-Detect      0.16

Variance Detects      1.039 Percent Non-Detects      6.25%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect     0.012 Minimum Non-Detect      0.16

Number of Missing Observations      2

Number of Detects     15 Number of Non-Detects      1

   95% KM (z) UCL      1.274    95% KM Bootstrap t UCL      1.55

90% KM Chebyshev UCL      1.617 95% KM Chebyshev UCL      1.96

SD      0.976    95% KM (BCA) UCL      1.295

95% KM (t) UCL      1.302 95% KM (Percentile Bootstrap) UCL      1.298

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.859 Standard Error of Mean      0.253

5% Lilliefors Critical Value      0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.188 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.801 Shapiro Wilk GOF Test
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Theta hat (MLE)      1.316 Theta star (bias corrected MLE)      1.523

nu hat (MLE)     20.8 nu star (bias corrected)     17.97

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.693 k star (bias corrected MLE)      0.599

K-S Test Statistic      0.116 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.231 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.271 Anderson-Darling GOF Test

5% A-D Critical Value      0.779 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.436 99% KM Chebyshev UCL      3.372

Maximum      3.9 Median      0.59

SD      1.01 CV      1.18

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.856

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (24.78, )     14.45 Adjusted Chi Square Value (24.78, )     13.55

   95% Gamma Approximate KM-UCL (use when n>=50)       1.474    95% Gamma Adjusted KM-UCL (use when n<50)      1.571

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.775 nu hat (KM)     24.78

MLE Mean (bias corrected)      0.913 MLE Sd (bias corrected)      1.179

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.907 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.685    95% Gamma Adjusted UCL (use when n<50)      1.827

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (16.85, )      8.562 Adjusted Chi Square Value (16.85, )      7.896

nu hat (MLE)     19.09 nu star (bias corrected)     16.85

MLE Mean (bias corrected)      0.856 MLE Sd (bias corrected)      1.18

k hat (MLE)      0.597 k star (bias corrected MLE)      0.526

Theta hat (MLE)      1.435 Theta star (bias corrected MLE)      1.627

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.114    95% H-UCL (KM -Log)      8.602

   95% BCA Bootstrap UCL      1.431    95% Bootstrap t UCL      1.573

   95% H-UCL (Log ROS)      9.202

SD in Original Scale      1.008 SD in Log Scale      1.742

   95% t UCL (assumes normality of ROS data)      1.301    95% Percentile Bootstrap UCL      1.295

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.859 Mean in Log Scale    -1.091

Lilliefors Test Statistic      0.188 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      1.73    95% Critical H Value (KM-Log)      3.963
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.302 95% KM (Percentile Bootstrap) UCL      1.298

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.007 SD in Log Scale      1.712

   95% t UCL (Assumes normality)      1.302    95% H-Stat UCL      8.497

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.861 Mean in Log Scale    -1.062

KM Standard Error of Mean (logged)      0.452

Mean Detects      0.823 SD Detects      0.889

Median Detects      0.52 CV Detects      1.081

Maximum Detect      3.2 Maximum Non-Detect      0.16

Variance Detects      0.79 Percent Non-Detects      6.25%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect    0.0098 Minimum Non-Detect      0.16

Number of Missing Observations      2

Number of Detects     15 Number of Non-Detects      1

SVOCs_Benzo(k)fluoranthene

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

SD      0.854    95% KM (BCA) UCL      1.157

95% KM (t) UCL      1.16 95% KM (Percentile Bootstrap) UCL      1.145

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.772 Standard Error of Mean      0.221

5% Lilliefors Critical Value      0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.186 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.83 Shapiro Wilk GOF Test

Skewness Detects      1.628 Kurtosis Detects      2.66

Mean of Logged Detects    -1.048 SD of Logged Detects      1.745

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.289 Anderson-Darling GOF Test

5% A-D Critical Value      0.778 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.153 99% KM Chebyshev UCL      2.971

   95% KM (z) UCL      1.136    95% KM Bootstrap t UCL      1.344

90% KM Chebyshev UCL      1.435 95% KM Chebyshev UCL      1.736
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Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.707 k star (bias corrected MLE)      0.61

K-S Test Statistic      0.148 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.231 Detected data appear Gamma Distributed at 5% Significance Level

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0098 Mean      0.772

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (26.17, )     15.51 Adjusted Chi Square Value (26.17, )     14.58

   95% Gamma Approximate KM-UCL (use when n>=50)       1.303    95% Gamma Adjusted KM-UCL (use when n<50)      1.386

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.818 nu hat (KM)     26.17

MLE Mean (bias corrected)      0.823 MLE Sd (bias corrected)      1.053

Theta hat (MLE)      1.163 Theta star (bias corrected MLE)      1.348

nu hat (MLE)     21.22 nu star (bias corrected)     18.31

   95% Gamma Approximate UCL (use when n>=50)      1.507    95% Gamma Adjusted UCL (use when n<50)      1.632

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (17.18, )      8.799 Adjusted Chi Square Value (17.18, )      8.123

nu hat (MLE)     19.5 nu star (bias corrected)     17.18

MLE Mean (bias corrected)      0.772 MLE Sd (bias corrected)      1.053

k hat (MLE)      0.609 k star (bias corrected MLE)      0.537

Theta hat (MLE)      1.267 Theta star (bias corrected MLE)      1.438

Maximum      3.2 Median      0.5

SD      0.883 CV      1.143

   95% BCA Bootstrap UCL      1.239    95% Bootstrap t UCL      1.39

   95% H-UCL (Log ROS)      9.695

SD in Original Scale      0.881 SD in Log Scale      1.785

   95% t UCL (assumes normality of ROS data)      1.159    95% Percentile Bootstrap UCL      1.167

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.773 Mean in Log Scale    -1.195

Lilliefors Test Statistic      0.232 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.881 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Lognormal at 5% Significance Level

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

SD in Original Scale      0.879 SD in Log Scale      1.726

   95% t UCL (Assumes normality)      1.161    95% H-Stat UCL      8.264

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.776 Mean in Log Scale    -1.141
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SVOCs_Bis(2-ethylhexyl)phthalate

General Statistics

Total Number of Observations     14 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.16 95% KM (Percentile Bootstrap) UCL      1.145

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Skewness Detects      0.451 Kurtosis Detects    -2.194

Mean of Logged Detects    -1.229 SD of Logged Detects      0.961

Mean Detects      0.395 SD Detects      0.306

Median Detects      0.36 CV Detects      0.776

Maximum Detect      0.77 Maximum Non-Detect     30

Variance Detects     0.0939 Percent Non-Detects     71.43%

Number of Distinct Detects      4 Number of Distinct Non-Detects     10

Minimum Detect     0.089 Minimum Non-Detect      0.21

Number of Missing Observations      3

Number of Detects      4 Number of Non-Detects     10

   95% KM (z) UCL      0.499    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.664 95% KM Chebyshev UCL      0.829

SD      0.256    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.515 95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.3 Standard Error of Mean      0.122

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.227 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.954 Shapiro Wilk GOF Test

Theta hat (MLE)      0.217 Theta star (bias corrected MLE)      0.635

nu hat (MLE)     14.56 nu star (bias corrected)      4.974

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.821 k star (bias corrected MLE)      0.622

K-S Test Statistic      0.228 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.398 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.243 Anderson-Darling GOF Test

5% A-D Critical Value      0.661 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.059 99% KM Chebyshev UCL      1.509

MLE Mean (bias corrected)      0.395 MLE Sd (bias corrected)      0.501
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Maximum      0.77 Median      0.232

SD      0.182 CV      0.709

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0422 Mean      0.256

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (38.21, )     25.06 Adjusted Chi Square Value (38.21, )     23.65

   95% Gamma Approximate KM-UCL (use when n>=50)       0.457    95% Gamma Adjusted KM-UCL (use when n<50)      0.484

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.365 nu hat (KM)     38.21

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.961 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.358    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (57.96, )     41.46 Adjusted Chi Square Value (57.96, )     39.61

nu hat (MLE)     72.07 nu star (bias corrected)     57.96

MLE Mean (bias corrected)      0.256 MLE Sd (bias corrected)      0.178

k hat (MLE)      2.574 k star (bias corrected MLE)      2.07

Theta hat (MLE)     0.0996 Theta star (bias corrected MLE)      0.124

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.578    95% H-UCL (KM -Log)      0.552

   95% BCA Bootstrap UCL      0.358    95% Bootstrap t UCL      0.513

   95% H-UCL (Log ROS)      0.337

SD in Original Scale      0.181 SD in Log Scale      0.575

   95% t UCL (assumes normality of ROS data)      0.328    95% Percentile Bootstrap UCL      0.326

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.242 Mean in Log Scale    -1.594

Lilliefors Test Statistic      0.218 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL      0.515 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      5.288 SD in Log Scale      1.826

   95% t UCL (Assumes normality)      6.433    95% H-Stat UCL     54.22

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      3.93 Mean in Log Scale      0.133

KM SD (logged)      0.86    95% Critical H Value (KM-Log)      2.569

KM Standard Error of Mean (logged)      0.415

Warning: One or more Recommended UCL(s) not available!
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Minimum Detect      0.15 Minimum Non-Detect      0.21

Maximum Detect      0.82 Maximum Non-Detect     30

Number of Detects      3 Number of Non-Detects     11

Number of Distinct Detects      3 Number of Distinct Non-Detects     10

Total Number of Observations     14 Number of Distinct Observations     13

Number of Missing Observations      3

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Caprolactam

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Lilliefors Test Statistic      0.226 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic      0.984 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -0.996 SD of Logged Detects      0.854

Median Detects      0.41 CV Detects      0.734

Skewness Detects      0.652 Kurtosis Detects    N/A    

Variance Detects      0.114 Percent Non-Detects     78.57%

Mean Detects      0.46 SD Detects      0.338

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      2.435 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      1.083 99% KM Chebyshev UCL      1.544

   95% KM (z) UCL      0.51    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.679 95% KM Chebyshev UCL      0.848

SD      0.249    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.526 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.305 Standard Error of Mean      0.125

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (41.97, )     28.12 Adjusted Chi Square Value (41.97, )     26.62

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.499 nu hat (KM)     41.97

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      0.189 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     14.61 nu star (bias corrected)    N/A    
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.989 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       0.455    95% Gamma Adjusted KM-UCL (use when n<50)      0.481

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.446    95% H-UCL (KM -Log)      0.451

   95% BCA Bootstrap UCL      0.386    95% Bootstrap t UCL      0.536

   95% H-UCL (Log ROS)      0.33

SD in Original Scale      0.176 SD in Log Scale      0.482

   95% t UCL (assumes normality of ROS data)      0.34    95% Percentile Bootstrap UCL      0.341

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.256 Mean in Log Scale    -1.494

Lilliefors Test Statistic      0.215 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.526 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      5.294 SD in Log Scale      1.857

   95% t UCL (Assumes normality)      6.427    95% H-Stat UCL     59.4

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      3.922 Mean in Log Scale     0.0983

KM SD (logged)      0.668    95% Critical H Value (KM-Log)      2.302

KM Standard Error of Mean (logged)      0.334

Variance Detects    0.00551 Percent Non-Detects     85.71%

Mean Detects      0.308 SD Detects     0.0742

Minimum Detect      0.255 Minimum Non-Detect      0.21

Maximum Detect      0.36 Maximum Non-Detect     30

Number of Detects      2 Number of Non-Detects     12

Number of Distinct Detects      2 Number of Distinct Non-Detects     12

Total Number of Observations     14 Number of Distinct Observations     14

Number of Missing Observations      3

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Carbazole

General Statistics

Median Detects      0.308 CV Detects      0.241

Skewness Detects    N/A    Kurtosis Detects    N/A    
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SD     0.0628    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.366 95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.275 Standard Error of Mean     0.0513

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -1.194 SD of Logged Detects      0.244

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     19.15 nu hat (KM)   536.1

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)    0.00905 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)   135.9 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     33.97 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      0.595 99% KM Chebyshev UCL      0.786

   95% KM (z) UCL      0.359    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.429 95% KM Chebyshev UCL      0.499

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS)      0.264

SD in Original Scale     0.0439 SD in Log Scale      0.19

   95% t UCL (assumes normality of ROS data)      0.26    95% Percentile Bootstrap UCL    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.239 Mean in Log Scale    -1.446

   95% Gamma Approximate KM-UCL (use when n>=50)       0.305    95% Gamma Adjusted KM-UCL (use when n<50)      0.309

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (536.08, )   483.4 Adjusted Chi Square Value (536.08, )   476.7

Suggested UCL to Use

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      5.253 SD in Log Scale      1.629

   95% t UCL (Assumes normality)      6.464    95% H-Stat UCL     30.59

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      3.977 Mean in Log Scale      0.314
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These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Chrysene

Warning: One or more Recommended UCL(s) not available!

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

95% KM (t) UCL      0.366 95% KM (% Bootstrap) UCL    N/A    

Normal GOF Test

Shapiro Wilk Test Statistic      0.745 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.203 Skewness      2.302

Maximum      6.7 Median      0.855

SD      1.67 Std. Error of Mean      0.418

Number of Missing Observations      2

Minimum     0.025 Mean      1.388

General Statistics

Total Number of Observations     16 Number of Distinct Observations     14

5% K-S Critical Value      0.224 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.781 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.352 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      2.12    95% Adjusted-CLT UCL (Chen-1995)      2.332

   95% Modified-t UCL (Johnson-1978)      2.16

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.21 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Data appear Normal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.902 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.609    95% Adjusted Gamma UCL (use when n<50)      2.813

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value      9.352

MLE Mean (bias corrected)      1.388 MLE Sd (bias corrected)      1.804

Approximate Chi Square Value (0.05)     10.08

Theta hat (MLE)      2.049 Theta star (bias corrected MLE)      2.344

nu hat (MLE)     21.69 nu star (bias corrected)     18.95

Gamma Statistics

k hat (MLE)      0.678 k star (bias corrected MLE)      0.592

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level
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   95% Chebyshev (MVUE) UCL      6.325  97.5% Chebyshev (MVUE) UCL      8.195

   99% Chebyshev (MVUE) UCL     11.87

Assuming Lognormal Distribution

   95% H-UCL     13.33    90% Chebyshev (MVUE) UCL      4.978

Maximum of Logged Data      1.902 SD of logged Data      1.699

Lognormal Statistics

Minimum of Logged Data    -3.689 Mean of logged Data    -0.568

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.153 Lilliefors Lognormal GOF Test

Suggested UCL to Use

95% Student's-t UCL      2.12

   90% Chebyshev(Mean, Sd) UCL      2.641    95% Chebyshev(Mean, Sd) UCL      3.208

 97.5% Chebyshev(Mean, Sd) UCL      3.996    99% Chebyshev(Mean, Sd) UCL      5.542

   95% Hall's Bootstrap UCL      5.084    95% Percentile Bootstrap UCL      2.117

   95% BCA Bootstrap UCL      2.34

   95% CLT UCL      2.075    95% Jackknife UCL      2.12

   95% Standard Bootstrap UCL      2.058    95% Bootstrap-t UCL      2.658

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Maximum Detect      1.1 Maximum Non-Detect      0.76

Variance Detects      0.111 Percent Non-Detects     25%

Number of Distinct Detects     10 Number of Distinct Non-Detects      4

Minimum Detect     0.017 Minimum Non-Detect     0.023

Number of Missing Observations      2

Number of Detects     12 Number of Non-Detects      4

SVOCs_Dibenz(a,h)anthracene

General Statistics

Total Number of Observations     16 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

5% Lilliefors Critical Value      0.256 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.274 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.761 Shapiro Wilk GOF Test

Skewness Detects      1.761 Kurtosis Detects      2.453

Mean of Logged Detects    -1.749 SD of Logged Detects      1.162

Mean Detects      0.301 SD Detects      0.332

Median Detects      0.205 CV Detects      1.106
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.24 Standard Error of Mean     0.0782

K-S Test Statistic      0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.252 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.345 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.728 99% KM Chebyshev UCL      1.017

   95% KM (z) UCL      0.368    95% KM Bootstrap t UCL      0.513

90% KM Chebyshev UCL      0.474 95% KM Chebyshev UCL      0.58

SD      0.298    95% KM (BCA) UCL      0.376

   95% KM (t) UCL      0.377    95% KM (Percentile Bootstrap) UCL      0.374

Approximate Chi Square Value (20.72, )     11.38 Adjusted Chi Square Value (20.72, )     10.6

95% Gamma Approximate KM-UCL (use when n>=50)       0.436 95% Gamma Adjusted KM-UCL (use when n<50)      0.468

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.647 nu hat (KM)     20.72

MLE Mean (bias corrected)      0.301 MLE Sd (bias corrected)      0.327

Theta hat (MLE)      0.286 Theta star (bias corrected MLE)      0.356

nu hat (MLE)     25.2 nu star (bias corrected)     20.24

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.05 k star (bias corrected MLE)      0.843

nu hat (MLE)     22.28 nu star (bias corrected)     19.44

MLE Mean (bias corrected)      0.233 MLE Sd (bias corrected)      0.299

k hat (MLE)      0.696 k star (bias corrected MLE)      0.607

Theta hat (MLE)      0.334 Theta star (bias corrected MLE)      0.383

Maximum      1.1 Median      0.115

SD      0.31 CV      1.331

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.233

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.237 Mean in Log Scale    -2.123

Lilliefors Test Statistic      0.131 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.434 95% Gamma Adjusted UCL (use when n<50)      0.467

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (19.44, )     10.44 Adjusted Chi Square Value (19.44, )      9.692

SD in Original Scale      0.307 SD in Log Scale      1.239
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.256 Mean in Log Scale    -2.052

KM SD (logged)      1.304    95% Critical H Value (KM-Log)      3.2

KM Standard Error of Mean (logged)      0.354

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.174    95% H-UCL (KM -Log)      0.781

   95% BCA Bootstrap UCL      0.405    95% Bootstrap t UCL      0.57

   95% H-UCL (Log ROS)      0.692

   95% t UCL (assumes normality of ROS data)      0.372    95% Percentile Bootstrap UCL      0.365

SVOCs_Fluoranthene

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      0.468

Suggested UCL to Use

95% KM (Chebyshev) UCL      0.58 95% GROS Adjusted Gamma UCL      0.467

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.306 SD in Log Scale      1.33

   95% t UCL (Assumes normality)      0.39    95% H-Stat UCL      0.949

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.191 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.786 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Coefficient of Variation      1.127 Skewness      1.984

Maximum     12 Median      1.6

SD      3.056 Std. Error of Mean      0.764

Number of Missing Observations      2

Minimum     0.044 Mean      2.711

Gamma GOF Test

A-D Test Statistic      0.288 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      4.051    95% Adjusted-CLT UCL (Chen-1995)      4.373

   95% Modified-t UCL (Johnson-1978)      4.114
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Theta hat (MLE)      3.697 Theta star (bias corrected MLE)      4.253

nu hat (MLE)     23.47 nu star (bias corrected)     20.4

Gamma Statistics

k hat (MLE)      0.733 k star (bias corrected MLE)      0.637

5% K-S Critical Value      0.223 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.776 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.164 Kolmogrov-Smirnoff Gamma GOF Test

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.182 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.927 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.962    95% Adjusted Gamma UCL (use when n<50)      5.331

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value     10.37

MLE Mean (bias corrected)      2.711 MLE Sd (bias corrected)      3.396

Approximate Chi Square Value (0.05)     11.15

   95% CLT UCL      3.968    95% Jackknife UCL      4.051

   95% Standard Bootstrap UCL      3.906    95% Bootstrap-t UCL      4.709

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     11.38  97.5% Chebyshev (MVUE) UCL     14.68

   99% Chebyshev (MVUE) UCL     21.16

Assuming Lognormal Distribution

   95% H-UCL     20.77    90% Chebyshev (MVUE) UCL      8.997

Maximum of Logged Data      2.485 SD of logged Data      1.611

Lognormal Statistics

Minimum of Logged Data    -3.124 Mean of logged Data      0.178

SVOCs_Fluorene

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      4.051

   90% Chebyshev(Mean, Sd) UCL      5.003    95% Chebyshev(Mean, Sd) UCL      6.042

 97.5% Chebyshev(Mean, Sd) UCL      7.483    99% Chebyshev(Mean, Sd) UCL     10.31

   95% Hall's Bootstrap UCL      9.104    95% Percentile Bootstrap UCL      4.047

   95% BCA Bootstrap UCL      4.451

Page 69 of 84

I I I I 



General Statistics

Total Number of Observations     14 Number of Distinct Observations     14

Skewness Detects      1.374 Kurtosis Detects      1.196

Mean of Logged Detects    -2.632 SD of Logged Detects      0.749

Mean Detects     0.0921 SD Detects     0.073

Median Detects     0.064 CV Detects      0.793

Maximum Detect      0.23 Maximum Non-Detect      2.5

Variance Detects    0.00533 Percent Non-Detects     50%

Number of Distinct Detects      7 Number of Distinct Non-Detects      7

Minimum Detect     0.029 Minimum Non-Detect    0.0052

Number of Missing Observations      3

Number of Detects      7 Number of Non-Detects      7

   95% KM (z) UCL      0.102    95% KM Bootstrap t UCL      0.132

90% KM Chebyshev UCL      0.132 95% KM Chebyshev UCL      0.163

SD     0.0666    95% KM (BCA) UCL      0.107

95% KM (t) UCL      0.105 95% KM (Percentile Bootstrap) UCL      0.105

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0658 Standard Error of Mean     0.0222

5% Lilliefors Critical Value      0.335 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.259 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.846 Shapiro Wilk GOF Test

Theta hat (MLE)     0.0424 Theta star (bias corrected MLE)     0.0689

nu hat (MLE)     30.42 nu star (bias corrected)     18.72

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.173 k star (bias corrected MLE)      1.337

K-S Test Statistic      0.179 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.315 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.298 Anderson-Darling GOF Test

5% A-D Critical Value      0.714 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.205 99% KM Chebyshev UCL      0.287

Maximum      0.23 Median     0.0436

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     0.0601

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (27.30, )     16.38 Adjusted Chi Square Value (27.30, )     15.27

   95% Gamma Approximate KM-UCL (use when n>=50)       0.11    95% Gamma Adjusted KM-UCL (use when n<50)      0.118

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.975 nu hat (KM)     27.3

MLE Mean (bias corrected)     0.0921 MLE Sd (bias corrected)     0.0797

Page 70 of 84



SD     0.0609 CV      1.013

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.959 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.0958    95% Gamma Adjusted UCL (use when n<50)      0.102

Adjusted Level of Significance ( )     0.0312

Approximate Chi Square Value (31.93, )     20.02 Adjusted Chi Square Value (31.93, )     18.77

nu hat (MLE)     38.94 nu star (bias corrected)     31.93

MLE Mean (bias corrected)     0.0601 MLE Sd (bias corrected)     0.0563

k hat (MLE)      1.391 k star (bias corrected MLE)      1.14

Theta hat (MLE)     0.0432 Theta star (bias corrected MLE)     0.0527

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.348    95% H-UCL (KM -Log)      0.242

   95% BCA Bootstrap UCL     0.0984    95% Bootstrap t UCL      0.135

   95% H-UCL (Log ROS)      0.107

SD in Original Scale     0.0596 SD in Log Scale      0.802

   95% t UCL (assumes normality of ROS data)     0.09    95% Percentile Bootstrap UCL     0.0894

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0618 Mean in Log Scale    -3.105

Lilliefors Test Statistic      0.134 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL      0.105 95% KM (Percentile Bootstrap) UCL      0.105

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.324 SD in Log Scale      1.551

   95% t UCL (Assumes normality)      0.338    95% H-Stat UCL      1.157

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.185 Mean in Log Scale    -2.686

KM SD (logged)      1.261    95% Critical H Value (KM-Log)      3.246

KM Standard Error of Mean (logged)      0.442

Number of Distinct Detects     13 Number of Distinct Non-Detects      1

Number of Missing Observations      2

Number of Detects     15 Number of Non-Detects      1

SVOCs_Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations     16 Number of Distinct Observations     14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Maximum Detect      5.1 Maximum Non-Detect      0.16

Variance Detects      1.706 Percent Non-Detects      6.25%

Minimum Detect     0.019 Minimum Non-Detect      0.16

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.03 Standard Error of Mean      0.323

5% Lilliefors Critical Value      0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.217 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.757 Shapiro Wilk GOF Test

Skewness Detects      2.222 Kurtosis Detects      6.203

Mean of Logged Detects    -0.804 SD of Logged Detects      1.714

Mean Detects      1.097 SD Detects      1.306

Median Detects      0.84 CV Detects      1.191

K-S Test Statistic      0.13 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.231 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.336 Anderson-Darling GOF Test

5% A-D Critical Value      0.78 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      3.048 99% KM Chebyshev UCL      4.245

   95% KM (z) UCL      1.561    95% KM Bootstrap t UCL      1.951

90% KM Chebyshev UCL      1.999 95% KM Chebyshev UCL      2.438

SD      1.249    95% KM (BCA) UCL      1.627

95% KM (t) UCL      1.596 95% KM (Percentile Bootstrap) UCL      1.602

Approximate Chi Square Value (21.75, )     12.15 Adjusted Chi Square Value (21.75, )     11.34

   95% Gamma Approximate KM-UCL (use when n>=50)       1.843    95% Gamma Adjusted KM-UCL (use when n<50)      1.975

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.68 nu hat (KM)     21.75

MLE Mean (bias corrected)      1.097 MLE Sd (bias corrected)      1.432

Theta hat (MLE)      1.619 Theta star (bias corrected MLE)      1.871

nu hat (MLE)     20.31 nu star (bias corrected)     17.59

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.677 k star (bias corrected MLE)      0.586

nu hat (MLE)     18.57 nu star (bias corrected)     16.42

MLE Mean (bias corrected)      1.029 MLE Sd (bias corrected)      1.436

k hat (MLE)      0.58 k star (bias corrected MLE)      0.513

Theta hat (MLE)      1.773 Theta star (bias corrected MLE)      2.005

Maximum      5.1 Median      0.685

SD      1.291 CV      1.255

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      1.029

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.031 Mean in Log Scale    -0.95

Lilliefors Test Statistic      0.178 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.903 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      2.045    95% Gamma Adjusted UCL (use when n<50)      2.22

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (16.42, )      8.258 Adjusted Chi Square Value (16.42, )      7.606

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.033 Mean in Log Scale    -0.912

KM SD (logged)      1.744    95% Critical H Value (KM-Log)      3.989

KM Standard Error of Mean (logged)      0.452

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.981    95% H-UCL (KM -Log)     10.35

   95% BCA Bootstrap UCL      1.723    95% Bootstrap t UCL      1.987

   95% H-UCL (Log ROS)     11.11

SD in Original Scale      1.289 SD in Log Scale      1.755

   95% t UCL (assumes normality of ROS data)      1.596    95% Percentile Bootstrap UCL      1.605

Total Number of Observations     16 Number of Distinct Observations     15

Number of Missing Observations      2

SVOCs_Phenanthrene

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.596 95% KM (Percentile Bootstrap) UCL      1.602

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      1.287 SD in Log Scale      1.711

   95% t UCL (Assumes normality)      1.597    95% H-Stat UCL      9.855

Normal GOF Test

SD      1.609 Std. Error of Mean      0.402

Coefficient of Variation      1.335 Skewness      2.739

Minimum     0.014 Mean      1.205

Maximum      6.6 Median      0.645
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Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      1.91    95% Adjusted-CLT UCL (Chen-1995)      2.161

5% Lilliefors Critical Value      0.222 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.248 Lilliefors GOF Test

Shapiro Wilk Test Statistic      0.674 Shapiro Wilk GOF Test

Theta hat (MLE)      1.934 Theta star (bias corrected MLE)      2.199

nu hat (MLE)     19.94 nu star (bias corrected)     17.53

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.623 k star (bias corrected MLE)      0.548

K-S Test Statistic      0.136 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.225 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      0.374 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.786 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      1.956

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.185 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.896 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      2.333    95% Adjusted Gamma UCL (use when n<50)      2.525

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value      8.366

MLE Mean (bias corrected)      1.205 MLE Sd (bias corrected)      1.628

Approximate Chi Square Value (0.05)      9.053

   95% CLT UCL      1.867    95% Jackknife UCL      1.91

   95% Standard Bootstrap UCL      1.839    95% Bootstrap-t UCL      2.619

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      6.221  97.5% Chebyshev (MVUE) UCL      8.1

   99% Chebyshev (MVUE) UCL     11.79

Assuming Lognormal Distribution

   95% H-UCL     16.18    90% Chebyshev (MVUE) UCL      4.867

Maximum of Logged Data      1.887 SD of logged Data      1.816

Lognormal Statistics

Minimum of Logged Data    -4.269 Mean of logged Data    -0.8

   95% Hall's Bootstrap UCL      4.577    95% Percentile Bootstrap UCL      1.901

   95% BCA Bootstrap UCL      2.208
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SVOCs_Pyrene

General Statistics

Total Number of Observations     16 Number of Distinct Observations     15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      2.525

   90% Chebyshev(Mean, Sd) UCL      2.412    95% Chebyshev(Mean, Sd) UCL      2.958

 97.5% Chebyshev(Mean, Sd) UCL      3.717    99% Chebyshev(Mean, Sd) UCL      5.207

Skewness Detects      2.481 Kurtosis Detects      7.627

Mean of Logged Detects   -0.0148 SD of Logged Detects      1.632

Mean Detects      2.263 SD Detects      2.75

Median Detects      1.7 CV Detects      1.215

Maximum Detect     11 Maximum Non-Detect     0.023

Variance Detects      7.562 Percent Non-Detects      6.25%

Number of Distinct Detects     14 Number of Distinct Non-Detects      1

Minimum Detect     0.039 Minimum Non-Detect     0.023

Number of Missing Observations      2

Number of Detects     15 Number of Non-Detects      1

   95% KM (z) UCL      3.242    95% KM Bootstrap t UCL      4.221

90% KM Chebyshev UCL      4.164 95% KM Chebyshev UCL      5.088

SD      2.629    95% KM (BCA) UCL      3.282

95% KM (t) UCL      3.315 95% KM (Percentile Bootstrap) UCL      3.313

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.123 Standard Error of Mean      0.68

5% Lilliefors Critical Value      0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.221 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.721 Shapiro Wilk GOF Test

Theta hat (MLE)      3.127 Theta star (bias corrected MLE)      3.631

nu hat (MLE)     21.71 nu star (bias corrected)     18.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.724 k star (bias corrected MLE)      0.623

K-S Test Statistic      0.127 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.231 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.313 Anderson-Darling GOF Test

5% A-D Critical Value      0.777 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      6.371 99% KM Chebyshev UCL      8.891

MLE Mean (bias corrected)      2.263 MLE Sd (bias corrected)      2.866
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Maximum     11 Median      1.32

SD      2.716 CV      1.28

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      2.122

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (20.87, )     11.49 Adjusted Chi Square Value (20.87, )     10.71

   95% Gamma Approximate KM-UCL (use when n>=50)       3.854    95% Gamma Adjusted KM-UCL (use when n<50)      4.137

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.652 nu hat (KM)     20.87

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.911 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      4.198    95% Gamma Adjusted UCL (use when n<50)      4.555

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (16.62, )      8.401 Adjusted Chi Square Value (16.62, )      7.743

nu hat (MLE)     18.81 nu star (bias corrected)     16.62

MLE Mean (bias corrected)      2.122 MLE Sd (bias corrected)      2.945

k hat (MLE)      0.588 k star (bias corrected MLE)      0.519

Theta hat (MLE)      3.609 Theta star (bias corrected MLE)      4.086

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.25    95% H-UCL (KM -Log)     24.22

   95% BCA Bootstrap UCL      3.696    95% Bootstrap t UCL      4.234

   95% H-UCL (Log ROS)     31.2

SD in Original Scale      2.715 SD in Log Scale      1.846

   95% t UCL (assumes normality of ROS data)      3.313    95% Percentile Bootstrap UCL      3.267

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.123 Mean in Log Scale    -0.255

Lilliefors Test Statistic      0.164 Lilliefors GOF Test

5% Lilliefors Critical Value      0.229 Detected Data appear Lognormal at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL      3.315 95% KM (Percentile Bootstrap) UCL      3.313

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      2.716 SD in Log Scale      1.93

   95% t UCL (Assumes normality)      3.312    95% H-Stat UCL     41.66

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.122 Mean in Log Scale    -0.293

KM SD (logged)      1.777    95% Critical H Value (KM-Log)      4.05

KM Standard Error of Mean (logged)      0.46
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Maximum Detect      0.85 Maximum Non-Detect     0.013

Variance Detects     0.0746 Percent Non-Detects     30%

Number of Distinct Detects      7 Number of Distinct Non-Detects      1

Minimum Detect     0.026 Minimum Non-Detect     0.013

Number of Missing Observations      7

Number of Detects      7 Number of Non-Detects      3

VOCs_2-Butanone

General Statistics

Total Number of Observations     10 Number of Distinct Observations      8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.182 Standard Error of Mean     0.0815

5% Lilliefors Critical Value      0.335 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.803 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.377 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.715 Shapiro Wilk GOF Test

Skewness Detects      2.229 Kurtosis Detects      5.481

Mean of Logged Detects    -1.806 SD of Logged Detects      1.056

Mean Detects      0.254 SD Detects      0.273

Median Detects      0.2 CV Detects      1.076

K-S Test Statistic      0.264 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.318 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.409 Anderson-Darling GOF Test

5% A-D Critical Value      0.724 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.691 99% KM Chebyshev UCL      0.993

   95% KM (z) UCL      0.316    95% KM Bootstrap t UCL      0.481

90% KM Chebyshev UCL      0.426 95% KM Chebyshev UCL      0.537

SD      0.239 95% KM (BCA) UCL      0.333

   95% KM (t) UCL      0.331    95% KM (Percentile Bootstrap) UCL      0.32

Approximate Chi Square Value (11.58, )      4.953 Adjusted Chi Square Value (11.58, )      4.225

95% Gamma Approximate KM-UCL (use when n>=50)       0.425 95% Gamma Adjusted KM-UCL (use when n<50)      0.498

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.579 nu hat (KM)     11.58

MLE Mean (bias corrected)      0.254 MLE Sd (bias corrected)      0.278

Theta hat (MLE)      0.197 Theta star (bias corrected MLE)      0.305

nu hat (MLE)     18.09 nu star (bias corrected)     11.67

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.292 k star (bias corrected MLE)      0.833
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nu hat (MLE)     13.06 nu star (bias corrected)     10.48

MLE Mean (bias corrected)      0.181 MLE Sd (bias corrected)      0.25

k hat (MLE)      0.653 k star (bias corrected MLE)      0.524

Theta hat (MLE)      0.277 Theta star (bias corrected MLE)      0.345

Maximum      0.85 Median      0.126

SD      0.252 CV      1.396

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.181

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.182 Mean in Log Scale    -2.582

Lilliefors Test Statistic      0.217 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.938 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.446 95% Gamma Adjusted UCL (use when n<50)      0.529

Adjusted Level of Significance ( )     0.0267

Approximate Chi Square Value (10.48, )      4.242 Adjusted Chi Square Value (10.48, )      3.579

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.18 Mean in Log Scale    -2.775

KM SD (logged)      1.422    95% Critical H Value (KM-Log)      4.026

KM Standard Error of Mean (logged)      0.486

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.567    95% H-UCL (KM -Log)      1.421

   95% BCA Bootstrap UCL      0.371    95% Bootstrap t UCL      0.499

   95% H-UCL (Log ROS)      2.284

SD in Original Scale      0.251 SD in Log Scale      1.544

   95% t UCL (assumes normality of ROS data)      0.328    95% Percentile Bootstrap UCL      0.327

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

95% Adjusted Gamma KM-UCL      0.498

Suggested UCL to Use

95% KM (BCA) UCL      0.333 95% GROS Adjusted Gamma UCL      0.529

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.253 SD in Log Scale      1.783

   95% t UCL (Assumes normality)      0.326    95% H-Stat UCL      5.533
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VOCs_Acetone

General Statistics

Total Number of Observations     11 Number of Distinct Observations      8

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Skewness Detects      2.018 Kurtosis Detects      5.088

Mean of Logged Detects    -1.064 SD of Logged Detects      1.504

Mean Detects      0.641 SD Detects      0.643

Median Detects      0.58 CV Detects      1.004

Maximum Detect      2.2 Maximum Non-Detect     0.013

Variance Detects      0.414 Percent Non-Detects     18.18%

Number of Distinct Detects      8 Number of Distinct Non-Detects      1

Minimum Detect     0.013 Minimum Non-Detect     0.013

Number of Missing Observations      7

Number of Detects      9 Number of Non-Detects      2

   95% KM (z) UCL      0.842    95% KM Bootstrap t UCL      1.094

90% KM Chebyshev UCL      1.102 95% KM Chebyshev UCL      1.362

SD      0.6    95% KM (BCA) UCL      0.851

95% KM (t) UCL      0.874 95% KM (Percentile Bootstrap) UCL      0.854

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.526 Standard Error of Mean      0.192

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.279 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.785 Shapiro Wilk GOF Test

Theta hat (MLE)      0.682 Theta star (bias corrected MLE)      0.915

nu hat (MLE)     16.91 nu star (bias corrected)     12.61

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.94 k star (bias corrected MLE)      0.7

K-S Test Statistic      0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.287 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.403 Anderson-Darling GOF Test

5% A-D Critical Value      0.745 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.724 99% KM Chebyshev UCL      2.434

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (16.96, )      8.642 Adjusted Chi Square Value (16.96, )      7.693

   95% Gamma Approximate KM-UCL (use when n>=50)       1.033    95% Gamma Adjusted KM-UCL (use when n<50)      1.161

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.771 nu hat (KM)     16.96

MLE Mean (bias corrected)      0.641 MLE Sd (bias corrected)      0.765
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Maximum      2.2 Median      0.43

SD      0.629 CV      1.197

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.526

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.856 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.287    95% Gamma Adjusted UCL (use when n<50)      1.506

Adjusted Level of Significance ( )     0.0278

Approximate Chi Square Value (10.65, )      4.353 Adjusted Chi Square Value (10.65, )      3.72

nu hat (MLE)     12.81 nu star (bias corrected)     10.65

MLE Mean (bias corrected)      0.526 MLE Sd (bias corrected)      0.756

k hat (MLE)      0.582 k star (bias corrected MLE)      0.484

Theta hat (MLE)      0.903 Theta star (bias corrected MLE)      1.086

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.66    95% H-UCL (KM -Log)     14.02

   95% BCA Bootstrap UCL      0.961    95% Bootstrap t UCL      1.122

   95% H-UCL (Log ROS)     21.26

SD in Original Scale      0.629 SD in Log Scale      1.889

   95% t UCL (assumes normality of ROS data)      0.87    95% Percentile Bootstrap UCL      0.845

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.527 Mean in Log Scale    -1.656

Lilliefors Test Statistic      0.282 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.874 95% KM (Percentile Bootstrap) UCL      0.854

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.63 SD in Log Scale      2.096

   95% t UCL (Assumes normality)      0.87    95% H-Stat UCL     52.98

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.525 Mean in Log Scale    -1.786

KM SD (logged)      1.801    95% Critical H Value (KM-Log)      4.702

KM Standard Error of Mean (logged)      0.576

VOCs_Carbon disulfide

General Statistics
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Mean Detects     0.0159 SD Detects     0.0209

Median Detects    0.00785 CV Detects      1.318

Maximum Detect     0.058 Maximum Non-Detect     0.026

Variance Detects 4.3733E-4 Percent Non-Detects     45.45%

Number of Distinct Detects      6 Number of Distinct Non-Detects      4

Minimum Detect    0.0028 Minimum Non-Detect    0.0064

Number of Missing Observations      6

Number of Detects      6 Number of Non-Detects      5

Total Number of Observations     11 Number of Distinct Observations     10

SD     0.0152 95% KM (BCA) UCL     0.0208

   95% KM (t) UCL     0.0201    95% KM (Percentile Bootstrap) UCL     0.0203

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0109 Standard Error of Mean    0.00507

5% Lilliefors Critical Value      0.362 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.388 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.648 Shapiro Wilk GOF Test

Skewness Detects      2.311 Kurtosis Detects      5.461

Mean of Logged Detects    -4.656 SD of Logged Detects      1.021

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.113 k star (bias corrected MLE)      0.668

K-S Test Statistic      0.285 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.34 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.598 Anderson-Darling GOF Test

5% A-D Critical Value      0.713 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.0426 99% KM Chebyshev UCL     0.0614

   95% KM (z) UCL     0.0193    95% KM Bootstrap t UCL     0.0453

90% KM Chebyshev UCL     0.0261 95% KM Chebyshev UCL     0.033

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    0.0028 Mean     0.0132

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (11.43, )      4.856 Adjusted Chi Square Value (11.43, )      4.179

95% Gamma Approximate KM-UCL (use when n>=50)      0.0258 95% Gamma Adjusted KM-UCL (use when n<50)     0.03

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.52 nu hat (KM)     11.43

MLE Mean (bias corrected)     0.0159 MLE Sd (bias corrected)     0.0194

Theta hat (MLE)     0.0143 Theta star (bias corrected MLE)     0.0238

nu hat (MLE)     13.36 nu star (bias corrected)      8.012

Maximum     0.058 Median     0.01

SD     0.0151 CV      1.144
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95% Gamma Approximate UCL (use when n>=50)     0.0214 95% Gamma Adjusted UCL (use when n<50)     0.0233

Adjusted Level of Significance ( )     0.0278

Approximate Chi Square Value (29.92, )     18.43 Adjusted Chi Square Value (29.92, )     16.97

nu hat (MLE)     39.3 nu star (bias corrected)     29.92

MLE Mean (bias corrected)     0.0132 MLE Sd (bias corrected)     0.0113

k hat (MLE)      1.787 k star (bias corrected MLE)      1.36

Theta hat (MLE)    0.00739 Theta star (bias corrected MLE)    0.00971

   95% BCA Bootstrap UCL     0.0255    95% Bootstrap t UCL     0.059

   95% H-UCL (Log ROS)     0.0204

SD in Original Scale     0.016 SD in Log Scale      0.878

   95% t UCL (assumes normality of ROS data)     0.0193    95% Percentile Bootstrap UCL     0.0197

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0106 Mean in Log Scale    -5.046

Lilliefors Test Statistic      0.215 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.923 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     0.0159 SD in Log Scale      0.891

   95% t UCL (Assumes normality)     0.0201    95% H-Stat UCL     0.0235

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0115 Mean in Log Scale    -4.936

KM SD (logged)      0.839    95% Critical H Value (KM-Log)      2.7

KM Standard Error of Mean (logged)      0.313

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -4.992    95% H-UCL (KM -Log)     0.0198

Number of Distinct Detects      1 Number of Distinct Non-Detects      8

Number of Missing Observations      7

Number of Detects      1 Number of Non-Detects      9

VOCs_Methyl acetate

General Statistics

Total Number of Observations     10 Number of Distinct Observations      9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     0.03

Suggested UCL to Use

95% KM (BCA) UCL     0.0208 95% GROS Adjusted Gamma UCL     0.0233
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Maximum Detect    0.0028 Maximum Non-Detect     0.031

Variance Detects 8.4500E-7 Percent Non-Detects     80%

Number of Distinct Detects      2 Number of Distinct Non-Detects      7

Minimum Detect    0.0015 Minimum Non-Detect    0.0064

Number of Missing Observations      8

Number of Detects      2 Number of Non-Detects      8

VOCs_Trichloroethene

General Statistics

Total Number of Observations     10 Number of Distinct Observations      9

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable VOCs_Methyl acetate was not processed!

SD 6.5000E-4    95% KM (BCA) UCL    N/A    

95% KM (t) UCL    0.00334 95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    0.00215 Standard Error of Mean 6.5000E-4

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects    -6.19 SD of Logged Detects      0.441

Mean Detects    0.00215 SD Detects 9.1924E-4

Median Detects    0.00215 CV Detects      0.428

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     10.94 nu hat (KM)   218.8

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE) 2.0289E-4 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     42.39 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     10.6 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL    0.00621 99% KM Chebyshev UCL    0.00862

   95% KM (z) UCL    0.00322    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL    0.0041 95% KM Chebyshev UCL    0.00498

Lognormal GOF Test on Detected Observations Only

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00254    95% Gamma Adjusted KM-UCL (use when n<50)    0.00261

Adjusted Level of Significance ( )     0.0267

Approximate Chi Square Value (218.82, )   185.6 Adjusted Chi Square Value (218.82, )   180.3
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   95% BCA Bootstrap UCL    0.00229    95% Bootstrap t UCL    0.00238

   95% H-UCL (Log ROS)    0.00239

SD in Original Scale 4.3644E-4 SD in Log Scale      0.208

   95% t UCL (assumes normality of ROS data)    0.00234    95% Percentile Bootstrap UCL    0.00231

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.00209 Mean in Log Scale    -6.19

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Warning: One or more Recommended UCL(s) not available!

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% KM (t) UCL    0.00334 95% KM (% Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale    0.005 SD in Log Scale      0.784

   95% t UCL (Assumes normality)    0.00975    95% H-Stat UCL     0.0144

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00686 Mean in Log Scale    -5.245
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APPENDIX B5 

SOIL – PROPERTY & SOUTHERN WETLAND 



  9378    95% Adjusted Gamma UCL (use when n<50)  9389

Adjusted Level of Significance     0.047 Adjusted Chi Square Value  1271

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.972 Shapiro Wilk Lognormal GOF Test

Gamma Statistics

k hat (MLE)      8.801 k star (bias corrected MLE)      8.479

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))

Theta hat (MLE)   999.1 Theta star (bias corrected MLE)  1037

nu hat (MLE)  1408 nu star (bias corrected)  1357

MLE Mean (bias corrected)  8793 MLE Sd (bias corrected)  3020

Approximate Chi Square Value (0.05)  1272

   95% Student's-t UCL  9336    95% Adjusted-CLT UCL (Chen-1995)  9346

   95% Modified-t UCL (Johnson-1978)  9339

Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.224 Anderson-Darling Gamma GOF Test

5% K-S Critical Value     0.0998 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.751 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic     0.0591

5% Lilliefors Critical Value     0.0991 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.974 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value      0.347 Data appear Normal at 5% Significance Level

Mean  8793

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic     0.0834 Lilliefors GOF Test

SD  2919 Std. Error of Mean   326.4

Number of Missing Observations      6

Minimum  3140

95%

Coefficient of Variation      0.332 Skewness      0.397

Maximum 17000 Median  8515

Number of Bootstrap Operations 2000

Inorganics_Aluminum

From File   ProUCL Input-Eco Soil Prop + SW.xls

Full Precision   OFF

Confidence Coefficient

General Statistics

Total Number of Observations     80 Number of Distinct Observations     63

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.110/4/2017 5:38:37 PM
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Skewness Detects      3.229 Kurtosis Detects     11.53

Mean of Logged Detects      0.595 SD of Logged Detects      2.094

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.509 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.918 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.338

     63.24%

Number of Distinct Detects     24 Number of Distinct Non-Detects     28

Minimum Detect      0.12 Minimum Non-Detect      0.38

Median Detects      0.7 CV Detects      2.266

Maximum Detect   160 Maximum Non-Detect     51

Variance Detects  1268

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects     15.72 SD Detects     35.61

Percent Non-Detects

Inorganics_Antimony

General Statistics

Total Number of Observations     68 Number of Distinct Observations     51

Number of Missing Observations     18

Number of Detects     25 Number of Non-Detects     43

   95% Hall's Bootstrap UCL  9366    95% Percentile Bootstrap UCL  9355

   95% BCA Bootstrap UCL  9370

  9772    95% Chebyshev(Mean, Sd) UCL 10216

 97.5% Chebyshev(Mean, Sd) UCL 10831    99% Chebyshev(Mean, Sd) UCL 12041

 12370

Suggested UCL to Use

95% Student's-t UCL  9336

   90% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 10376  97.5% Chebyshev (MVUE) UCL 11049

   99% Chebyshev (MVUE) UCL

   95% CLT UCL  9330    95% Jackknife UCL  9336

   95% Standard Bootstrap UCL  9325    95% Bootstrap-t UCL  9341

Lognormal Statistics

Minimum of Logged Data      8.052 Mean of logged Data      9.024

5% Lilliefors Critical Value     0.0991 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL  9472    90% Chebyshev (MVUE) UCL  9892

Maximum of Logged Data      9.741 SD of logged Data      0.352

Lilliefors Test Statistic     0.073 Lilliefors Lognormal GOF Test

5% Shapiro Wilk P Value      0.262 Data appear Lognormal at 5% Significance Level
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      4.973

80% gamma percentile (KM)      3.487 90% gamma percentile (KM)     15.75

95% gamma percentile (KM)     36.97 99% gamma percentile (KM)   108.3

   95% Gamma Approximate KM-UCL (use when n>=50)     14.72    95% Gamma Adjusted KM-UCL (use when n<50)     15

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (11.76, α)      5.069 Adjusted Chi Square Value (11.76, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      6.344 SD (KM)     22.4

Variance (KM)   501.9 SE of Mean (KM)      2.784

k hat (KM)     0.0802 k star (KM)     0.0865

nu hat (KM)     10.91 nu star (KM)     11.76

theta hat (KM)     79.11 theta star (KM)     73.38

      0.179 k star (bias corrected MLE)      0.181

Theta hat (MLE)     33.36 Theta star (bias corrected MLE)     33.01

95% Gamma Approximate UCL (use when n>=50)     10.27 95% Gamma Adjusted UCL (use when n<50)     10.39

nu hat (MLE)     24.35 nu star (bias corrected)     24.61

Adjusted Level of Significance (β)     0.0465

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (24.61, α)     14.31 Adjusted Chi Square Value (24.61, β)     14.14

k hat (MLE)

SD     22.61 CV      3.786

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      5.973

k hat (MLE)      0.317 k star (bias corrected MLE)      0.305

Maximum   160 Median     0.01

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)     49.65 Theta star (bias corrected MLE)     51.49

nu hat (MLE)     15.83 nu star (bias corrected)     15.26

99% KM Chebyshev UCL     34.04

Mean (detects)     15.72

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.189 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      2.661 Anderson-Darling GOF Test

5% A-D Critical Value      0.848 Detected Data Not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      6.344 KM Standard Error of Mean      2.784

K-S Test Statistic      0.338 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL     23.73

KM SD     22.4    95% KM (BCA) UCL     11.4

   95% KM (t) UCL     10.99    95% KM (Percentile Bootstrap) UCL     11.35

   95% KM (z) UCL     10.92    95% KM Bootstrap t UCL     18.29

90% KM Chebyshev UCL     14.7 95% KM Chebyshev UCL     18.48

5% Lilliefors Critical Value      0.173 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level
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     52.94%

Number of Distinct Detects     26 Number of Distinct Non-Detects     20

Minimum Detect      0.13 Minimum Non-Detect      0.12

Median Detects      0.43 CV Detects      0.968

Maximum Detect      2.6 Maximum Non-Detect     26

Variance Detects      0.529

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects      0.751 SD Detects      0.727

Percent Non-Detects

Inorganics_Cadmium

General Statistics

Total Number of Observations     68 Number of Distinct Observations     42

Number of Missing Observations     18

Number of Detects     32 Number of Non-Detects     36

SD in Original Scale     22.39 SD in Log Scale      1.552

   95% t UCL (Assumes normality)     14.32    95% H-Stat UCL     15.6

Suggested UCL to Use

95% KM (Chebyshev) UCL     18.48

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

KM SD (logged)      1.534    95% Critical H Value (KM-Log)      2.399

KM Standard Error of Mean (logged)      0.228    95% H-UCL (KM -Log)      4.149

KM SD (logged)      1.534    95% Critical H Value (KM-Log)      2.399

KM Standard Error of Mean (logged)      0.228

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      9.797 Mean in Log Scale      1.085

SD in Original Scale     22.51 SD in Log Scale      1.468

   95% t UCL (assumes normality of ROS data)     10.85    95% Percentile Bootstrap UCL     11.08

   95% BCA Bootstrap UCL     13.67    95% Bootstrap t UCL     16.8

   95% H-UCL (Log ROS)      4.22

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -0.203 KM Geo Mean      0.816

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.856 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.918 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.258 Lilliefors GOF Test

5% Lilliefors Critical Value      0.173 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      6.3 Mean in Log Scale   -0.0514

Page 4 of 52



Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.597 SD (KM)      0.602

Variance (KM)      0.363 SE of Mean (KM)     0.0879

k hat (KM)      0.984 k star (KM)      0.951

nu hat (KM)   133.9 nu star (KM)   129.3

      1.254 k star (bias corrected MLE)      1.209

Theta hat (MLE)      0.448 Theta star (bias corrected MLE)      0.465

95% Gamma Approximate UCL (use when n>=50)      0.681 95% Gamma Adjusted UCL (use when n<50)      0.684

nu hat (MLE)   170.6 nu star (bias corrected)   164.4

Adjusted Level of Significance (β)     0.0465

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (164.38, α)   135.7 Adjusted Chi Square Value (164.38, β)   135.2

k hat (MLE)

SD      0.564 CV      1.003

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.562

k hat (MLE)      1.413 k star (bias corrected MLE)      1.301

Maximum      2.6 Median      0.41

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)      0.532 Theta star (bias corrected MLE)      0.577

nu hat (MLE)     90.42 nu star (bias corrected)     83.28

99% KM Chebyshev UCL      1.472

Mean (detects)      0.751

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.159 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.21 Anderson-Darling GOF Test

5% A-D Critical Value      0.766 Detected Data Not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      0.597 KM Standard Error of Mean     0.0879

K-S Test Statistic      0.175 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL      1.146

KM SD      0.602    95% KM (BCA) UCL      0.756

   95% KM (t) UCL      0.744    95% KM (Percentile Bootstrap) UCL      0.752

   95% KM (z) UCL      0.742    95% KM Bootstrap t UCL      0.772

90% KM Chebyshev UCL      0.861 95% KM Chebyshev UCL      0.98

Skewness Detects      1.454 Kurtosis Detects      0.884

Mean of Logged Detects    -0.68 SD of Logged Detects      0.884

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.758 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.154 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.93 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.27
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Inorganics_Chromium

General Statistics

Total Number of Observations     80 Number of Distinct Observations     77

      1.954    95% H-Stat UCL      1.863

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      2.355 SD in Log Scale      1.088

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

KM H-UCL      0.712

KM SD (logged)      0.817    95% Critical H Value (KM-Log)      2.115

KM Standard Error of Mean (logged)      0.131 95% H-UCL (KM -Log)      0.712

KM SD (logged)      0.817    95% Critical H Value (KM-Log)      2.115

KM Standard Error of Mean (logged)      0.131

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.478 Mean in Log Scale    -0.269

SD in Original Scale      0.547 SD in Log Scale      0.749

   95% t UCL (assumes normality of ROS data)      0.67    95% Percentile Bootstrap UCL      0.673

   95% BCA Bootstrap UCL      0.696    95% Bootstrap t UCL      0.701

   95% H-UCL (Log ROS)      0.656

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -0.884 KM Geo Mean      0.413

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.938 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.93 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.112 Lilliefors GOF Test

5% Lilliefors Critical Value      0.154 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.559 Mean in Log Scale    -0.89

   103.5

80% gamma percentile (KM)      0.965 90% gamma percentile (KM)      1.393

95% gamma percentile (KM)      1.822 99% gamma percentile (KM)      2.822

   95% Gamma Approximate KM-UCL (use when n>=50)      0.742    95% Gamma Adjusted KM-UCL (use when n<50)      0.746

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (129.29, α)   104 Adjusted Chi Square Value (129.29, β)

theta hat (KM)      0.607 theta star (KM)      0.628
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     10.25 SD of logged Data      2.205

   99% Chebyshev (MVUE) UCL 20408

Assuming Lognormal Distribution

   95% H-UCL 11424    90% Chebyshev (MVUE) UCL  9037

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.959 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 11261  97.5% Chebyshev (MVUE) UCL 14347

Maximum of Logged Data

5% Shapiro Wilk P Value     0.0419 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0649 Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data      1.609 Mean of logged Data      5.991

5% Lilliefors Critical Value     0.0991 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Adjusted Chi Square Value     39.75

MLE Mean (bias corrected)  2620 MLE Sd (bias corrected)  4419

Approximate Chi Square Value (0.05)     40

5% K-S Critical Value      0.108 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  3683    95% Adjusted Gamma UCL (use when n<50)  3706

Adjusted Level of Significance     0.047

nu hat (MLE)     57.05 nu star (bias corrected)     56.24

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.357 k star (bias corrected MLE)

   95% Adjusted-CLT UCL (Chen-1995)  3839

Theta hat (MLE)  7348 Theta star (bias corrected MLE)  7453

      0.352

K-S Test Statistic      0.132 Kolmogorov-Smirnov Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)  3657

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  3622

Gamma GOF Test

A-D Test Statistic      2.225 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.852 Data Not Gamma Distributed at 5% Significance Level

      0.542 Shapiro Wilk GOF Test

SD  5384 Std. Error of Mean   602

Coefficient of Variation      2.055 Skewness      3.185

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value      0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.314 Lilliefors GOF Test

5% Lilliefors Critical Value     0.0991 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic

Maximum 28300 Median   438

Minimum      5 Mean  2620

Number of Missing Observations      6
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     10.13 KM Standard Error of Mean      2.405

KM SD     19.65    95% KM (BCA) UCL     14.29

   95% KM (t) UCL     14.14    95% KM (Percentile Bootstrap) UCL     14.28

   95% KM (z) UCL     14.08    95% KM Bootstrap t UCL     19.94

90% KM Chebyshev UCL     17.34 95% KM Chebyshev UCL     20.61

Skewness Detects      5.12 Kurtosis Detects     28.97

Mean of Logged Detects      1.778 SD of Logged Detects      0.872

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.401 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.111 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value      0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.339

      5.882%

Number of Distinct Detects     47 Number of Distinct Non-Detects      4

Minimum Detect      1.4 Minimum Non-Detect      6.1

Median Detects      5.25 CV Detects      1.95

Maximum Detect   140 Maximum Non-Detect     40

Variance Detects   414.1

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Mean Detects     10.44 SD Detects     20.35

Percent Non-Detects

Number of Detects     64 Number of Non-Detects      4

Inorganics_Cobalt

General Statistics

Total Number of Observations     68

 97.5% Chebyshev(Mean, Sd) UCL  6379    99% Chebyshev(Mean, Sd) UCL  8609

Number of Missing Observations     18

Number of Distinct Observations     51

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL 11424

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL  4426    95% Chebyshev(Mean, Sd) UCL  5244

   95% BCA Bootstrap UCL  3884

   95% CLT UCL  3610    95% Jackknife UCL  3622

   95% Standard Bootstrap UCL  3590

   95% Hall's Bootstrap UCL  3936    95% Percentile Bootstrap UCL  3693

   95% Bootstrap-t UCL  4012
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic      0.904 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 3.3121E-5 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.153 Lilliefors GOF Test

5% Lilliefors Critical Value      0.111 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

     22.94

80% gamma percentile (KM)     14.98 90% gamma percentile (KM)     30.27

95% gamma percentile (KM)     48.24 99% gamma percentile (KM)     95.73

   95% Gamma Approximate KM-UCL (use when n>=50)     15.68    95% Gamma Adjusted KM-UCL (use when n<50)     15.84

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (35.87, α)     23.16 Adjusted Chi Square Value (35.87, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)     10.13 SD (KM)     19.65

Variance (KM)   386.2 SE of Mean (KM)      2.405

k hat (KM)      0.266 k star (KM)      0.264

nu hat (KM)     36.13 nu star (KM)     35.87

theta hat (KM)     38.13 theta star (KM)     38.41

      0.939 k star (bias corrected MLE)      0.908

Theta hat (MLE)     10.61 Theta star (bias corrected MLE)     10.98

95% Gamma Approximate UCL (use when n>=50)     12.45 95% Gamma Adjusted UCL (use when n<50)     12.51

nu hat (MLE)   127.7 nu star (bias corrected)   123.4

Adjusted Level of Significance (β)     0.0465

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (123.44, α)     98.78 Adjusted Chi Square Value (123.44, β)     98.3

k hat (MLE)

SD     19.83 CV      1.99

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0814 Mean      9.966

k hat (MLE)      1.015 k star (bias corrected MLE)      0.978

Maximum   140 Median      4.875

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)     10.28 Theta star (bias corrected MLE)     10.68

nu hat (MLE)   129.9 nu star (bias corrected)   125.1

99% KM Chebyshev UCL     34.06

Mean (detects)     10.44

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.115 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      5.228 Anderson-Darling GOF Test

5% A-D Critical Value      0.779 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.237 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL     25.15
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   95% Adjusted-CLT UCL (Chen-1995)   206.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   184.1

      0.451 Shapiro Wilk GOF Test

SD   273.1 Std. Error of Mean     33.12

Coefficient of Variation      2.119 Skewness      5.309

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value      0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.322 Lilliefors GOF Test

Inorganics_Copper

General Statistics

5% Lilliefors Critical Value      0.107 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic

Maximum  2000 Median     52.35

Total Number of Observations     68 Number of Distinct Observations     63

     14.34    95% H-Stat UCL     10.87

Minimum      3 Mean   128.9

Number of Missing Observations     18

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     19.81 SD in Log Scale      0.865

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL     20.61

KM SD (logged)      0.853    95% Critical H Value (KM-Log)      2.149

KM Standard Error of Mean (logged)      0.106    95% H-UCL (KM -Log)     10.46

KM SD (logged)      0.853    95% Critical H Value (KM-Log)      2.149

KM Standard Error of Mean (logged)      0.106

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     10.34 Mean in Log Scale      1.784

SD in Original Scale     19.78 SD in Log Scale      0.848

   95% t UCL (assumes normality of ROS data)     14.11    95% Percentile Bootstrap UCL     14.87

   95% BCA Bootstrap UCL     16.05    95% Bootstrap t UCL     20.58

   95% H-UCL (Log ROS)     10.45

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)      1.76 KM Geo Mean      5.81

Mean in Original Scale     10.11 Mean in Log Scale      1.765
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 97.5% Chebyshev(Mean, Sd) UCL   335.7    99% Chebyshev(Mean, Sd) UCL   458.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% H-UCL   188.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   228.2    95% Chebyshev(Mean, Sd) UCL   273.2

   95% BCA Bootstrap UCL   217.9

   95% CLT UCL   183.4    95% Jackknife UCL   184.1

   95% Standard Bootstrap UCL   182.8

      7.601 SD of logged Data      1.397

   95% Hall's Bootstrap UCL   397.8    95% Percentile Bootstrap UCL   188.2

   95% Bootstrap-t UCL   238.8

   99% Chebyshev (MVUE) UCL   405.6

Assuming Lognormal Distribution

   95% H-UCL   188.3    90% Chebyshev (MVUE) UCL   210.1

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.976 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   248.3  97.5% Chebyshev (MVUE) UCL   301.3

Maximum of Logged Data

5% Shapiro Wilk P Value      0.473 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0691 Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data      1.099 Mean of logged Data      3.885

5% Lilliefors Critical Value      0.107 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Adjusted Chi Square Value     62.84

MLE Mean (bias corrected)   128.9 MLE Sd (bias corrected)   164.7

Approximate Chi Square Value (0.05)     63.21

5% K-S Critical Value      0.113 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   169.7    95% Adjusted Gamma UCL (use when n<50)   170.7

Adjusted Level of Significance     0.0465

nu hat (MLE)     85.69 nu star (bias corrected)     83.24

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.63 k star (bias corrected MLE)

Theta hat (MLE)   204.6 Theta star (bias corrected MLE)   210.6

      0.612

K-S Test Statistic      0.153 Kolmogorov-Smirnov Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)   187.7

Gamma GOF Test

A-D Test Statistic      2.014 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.804 Data Not Gamma Distributed at 5% Significance Level
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k hat (MLE)      0.475 k star (bias corrected MLE)      0.412

Gamma ROS Statistics using Imputed Non-Detects

Theta hat (MLE)      3.438 Theta star (bias corrected MLE)      3.966

nu hat (MLE)     11.4 nu star (bias corrected)      9.881

99% KM Chebyshev UCL      5.508

Mean (detects)      1.633

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.26 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.374 Anderson-Darling GOF Test

5% A-D Critical Value      0.79 Detected Data Not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      0.824 KM Standard Error of Mean      0.471

K-S Test Statistic      0.327 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL      3.764

KM SD      2.337    95% KM (BCA) UCL      1.79

   95% KM (t) UCL      1.627    95% KM (Percentile Bootstrap) UCL      1.585

   95% KM (z) UCL      1.598    95% KM Bootstrap t UCL      6.63

90% KM Chebyshev UCL      2.236 95% KM Chebyshev UCL      2.876

Skewness Detects      2.883 Kurtosis Detects      8.525

Mean of Logged Detects    -0.858 SD of Logged Detects      1.525

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.508 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.243 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.436

     55.56%

Number of Distinct Detects     11 Number of Distinct Non-Detects     11

Minimum Detect     0.076 Minimum Non-Detect     0.062

Median Detects      0.255 CV Detects      2.129

Maximum Detect     12 Maximum Non-Detect      0.77

Variance Detects     12.09

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Mean Detects      1.633 SD Detects      3.477

Percent Non-Detects

Number of Detects     12 Number of Non-Detects     15

Inorganics_Cyanide

General Statistics

Total Number of Observations     27

Number of Missing Observations     45

Number of Distinct Observations     21

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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KM SD (logged)      1.241    95% Critical H Value (KM-Log)      2.85

KM Standard Error of Mean (logged)      0.287    95% H-UCL (KM -Log)      0.969

KM SD (logged)      1.241    95% Critical H Value (KM-Log)      2.85

KM Standard Error of Mean (logged)      0.287

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.885 Mean in Log Scale    -1.168

SD in Original Scale      2.386 SD in Log Scale      1.366

   95% t UCL (assumes normality of ROS data)      1.583    95% Percentile Bootstrap UCL      1.669

   95% BCA Bootstrap UCL      2.161    95% Bootstrap t UCL      8.469

   95% H-UCL (Log ROS)      1.11

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -1.494 KM Geo Mean      0.224

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.876 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.209 Lilliefors GOF Test

5% Lilliefors Critical Value      0.243 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.8 Mean in Log Scale    -1.641

      2.16

80% gamma percentile (KM)      0.818 90% gamma percentile (KM)      2.4

95% gamma percentile (KM)      4.62 99% gamma percentile (KM)     11.21

   95% Gamma Approximate KM-UCL (use when n>=50)      2.574    95% Gamma Adjusted KM-UCL (use when n<50)      2.783

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (7.30, α)      2.335 Adjusted Chi Square Value (7.30, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.824 SD (KM)      2.337

Variance (KM)      5.461 SE of Mean (KM)      0.471

k hat (KM)      0.124 k star (KM)      0.135

nu hat (KM)      6.71 nu star (KM)      7.298

theta hat (KM)      6.629 theta star (KM)      6.095

      0.277 k star (bias corrected MLE)      0.271

Theta hat (MLE)      2.67 Theta star (bias corrected MLE)      2.73

95% Gamma Approximate UCL (use when n>=50)      1.545 95% Gamma Adjusted UCL (use when n<50)      1.623

nu hat (MLE)     14.97 nu star (bias corrected)     14.64

Adjusted Level of Significance (β)     0.0401

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (14.64, α)      7.012 Adjusted Chi Square Value (14.64, β)      6.675

k hat (MLE)

SD      2.404 CV      3.248

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.74

Maximum     12 Median     0.01

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
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Adjusted Chi Square Value     98.18

MLE Mean (bias corrected)   198.9 MLE Sd (bias corrected)   226.7

Approximate Chi Square Value (0.05)     98.58

5% K-S Critical Value      0.104 Data Not Gamma Distributed at 5% Significance Level

Adjusted Level of Significance     0.047

nu hat (MLE)   126.6 nu star (bias corrected)   123.2

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.791 k star (bias corrected MLE)

   95% Adjusted-CLT UCL (Chen-1995)   270.7

Theta hat (MLE)   251.3 Theta star (bias corrected MLE)   258.3

      0.77

K-S Test Statistic      0.162 Kolmogorov-Smirnov Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)   259.3

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   257.1

Gamma GOF Test

A-D Test Statistic      2.215 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.791 Data Not Gamma Distributed at 5% Significance Level

      0.587 Shapiro Wilk GOF Test

SD   312.7 Std. Error of Mean     34.96

Coefficient of Variation      1.572 Skewness      3.418

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value      0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.291 Lilliefors GOF Test

Inorganics_Lead

General Statistics

5% Lilliefors Critical Value     0.0991 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic

Maximum  1900 Median     90.9

Total Number of Observations     80 Number of Distinct Observations     77

      1.661    95% H-Stat UCL      1.18

Minimum      3.6 Mean   198.9

Number of Missing Observations      6

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      2.363 SD in Log Scale      1.179

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL      2.876
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Minimum     32.2 Mean   309.6

Maximum  1800 Median   206

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Number of Missing Observations     18

Inorganics_Manganese

General Statistics

 97.5% Chebyshev(Mean, Sd) UCL   417.2    99% Chebyshev(Mean, Sd) UCL   546.8

Total Number of Observations     68 Number of Distinct Observations     57

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL   287.6

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   303.8    95% Chebyshev(Mean, Sd) UCL   351.3

   95% BCA Bootstrap UCL   272.1

   95% CLT UCL   256.4    95% Jackknife UCL   257.1

   95% Standard Bootstrap UCL   257.6

      7.55 SD of logged Data      1.24

   95% Hall's Bootstrap UCL   281.9    95% Percentile Bootstrap UCL   263.7

   95% Bootstrap-t UCL   280.2

   99% Chebyshev (MVUE) UCL   549.7

Assuming Lognormal Distribution

   95% H-UCL   287.6    90% Chebyshev (MVUE) UCL   304.8

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.982 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   352.7  97.5% Chebyshev (MVUE) UCL   419.2

Maximum of Logged Data

5% Shapiro Wilk P Value      0.682 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0832 Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data      1.281 Mean of logged Data      4.542

5% Lilliefors Critical Value     0.0991 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   248.6    95% Adjusted Gamma UCL (use when n<50)   249.6
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   598.8

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

   95% Chebyshev (MVUE) UCL   429.7  97.5% Chebyshev (MVUE) UCL   486.8

   99% Chebyshev (MVUE) UCL

      5.42

5% Lilliefors Critical Value      0.107 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% H-UCL   361.8    90% Chebyshev (MVUE) UCL   388.6

Maximum of Logged Data      7.496 SD of logged Data      0.752

Adjusted Level of Significance     0.0465 Adjusted Chi Square Value   191.9

Assuming Lognormal Distribution

Lognormal Statistics

Minimum of Logged Data      3.472 Mean of logged Data

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.954 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   364    95% Adjusted Gamma UCL (use when n<50)   365.3

5% Shapiro Wilk P Value     0.0363 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.124 Lilliefors Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.731 k star (bias corrected MLE)      1.665

Theta hat (MLE)   178.8 Theta star (bias corrected MLE)   186

nu hat (MLE)   235.5 nu star (bias corrected)   226.4

MLE Mean (bias corrected)   309.6 MLE Sd (bias corrected)   239.9

Approximate Chi Square Value (0.05)   192.6

Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.766 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   377.7

Lilliefors GOF Test

K-S Test Statistic      0.186 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value      0.11 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      2.899

5% Lilliefors Critical Value      0.107 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value      0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.285

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   375.3    95% Adjusted-CLT UCL (Chen-1995)   389.7

Std. Error of Mean     39.37

Coefficient of Variation      1.049 Skewness      3.016

Normal GOF Test

Shapiro Wilk Test Statistic      0.631 Shapiro Wilk GOF Test

SD   324.6
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99% KM Chebyshev UCL      0.445

Detected data appear Gamma Distributed at 5% Significance Level

5% K-S Critical Value      0.146 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.555 Anderson-Darling GOF Test

5% A-D Critical Value      0.778 Detected data appear Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      0.144 KM Standard Error of Mean     0.0302

K-S Test Statistic      0.129 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL      0.333

KM SD      0.189    95% KM (BCA) UCL      0.196

   95% KM (t) UCL      0.195    95% KM (Percentile Bootstrap) UCL      0.196

   95% KM (z) UCL      0.194    95% KM Bootstrap t UCL      0.231

90% KM Chebyshev UCL      0.235 95% KM Chebyshev UCL      0.276

Skewness Detects      3.484 Kurtosis Detects     15.5

Mean of Logged Detects    -2.495 SD of Logged Detects      1.108

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.638 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.14 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.939 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.257

      2.5%

Number of Distinct Detects     28 Number of Distinct Non-Detects      1

Minimum Detect     0.01 Minimum Non-Detect      0.13

Median Detects     0.083 CV Detects      1.317

Maximum Detect      1.1 Maximum Non-Detect      0.13

Variance Detects     0.0373

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects      0.147 SD Detects      0.193

Percent Non-Detects

Inorganics_Mercury

General Statistics

Total Number of Observations     40 Number of Distinct Observations     28

Number of Missing Observations     46

Number of Detects     39 Number of Non-Detects      1

   95% Hall's Bootstrap UCL   402.8    95% Percentile Bootstrap UCL   375.6

   95% BCA Bootstrap UCL   384.4

   427.7    95% Chebyshev(Mean, Sd) UCL   481.2

 97.5% Chebyshev(Mean, Sd) UCL   555.4    99% Chebyshev(Mean, Sd) UCL   701.3

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL   481.2

   90% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL   374.3    95% Jackknife UCL   375.3

   95% Standard Bootstrap UCL   374.9    95% Bootstrap-t UCL   404.8
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SD in Original Scale      0.191 SD in Log Scale      1.097

   95% t UCL (assumes normality of ROS data)      0.195    95% Percentile Bootstrap UCL      0.198

   95% BCA Bootstrap UCL      0.218    95% Bootstrap t UCL      0.236

   95% H-UCL (Log ROS)      0.231

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -2.511 KM Geo Mean     0.0812

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.977 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.939 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0757 Lilliefors GOF Test

5% Lilliefors Critical Value      0.14 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.144 Mean in Log Scale    -2.509

     29.85

80% gamma percentile (KM)      0.238 90% gamma percentile (KM)      0.382

95% gamma percentile (KM)      0.533 99% gamma percentile (KM)      0.903

95% Gamma Approximate KM-UCL (use when n>=50)      0.213 95% Gamma Adjusted KM-UCL (use when n<50)      0.216

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (44.62, α)     30.3 Adjusted Chi Square Value (44.62, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.144 SD (KM)      0.189

Variance (KM)     0.0356 SE of Mean (KM)     0.0302

k hat (KM)      0.585 k star (KM)      0.558

nu hat (KM)     46.8 nu star (KM)     44.62

theta hat (KM)      0.247 theta star (KM)      0.259

      0.997 k star (bias corrected MLE)      0.939

Theta hat (MLE)      0.144 Theta star (bias corrected MLE)      0.153

95% Gamma Approximate UCL (use when n>=50)      0.192 95% Gamma Adjusted UCL (use when n<50)      0.194

nu hat (MLE)     79.79 nu star (bias corrected)     75.14

Adjusted Level of Significance (β)     0.044

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (75.14, α)     56.18 Adjusted Chi Square Value (75.14, β)     55.56

k hat (MLE)

SD      0.191 CV      1.331

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.144

k hat (MLE)      1.003 k star (bias corrected MLE)      0.943

Maximum      1.1 Median     0.0825

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)      0.146 Theta star (bias corrected MLE)      0.155

nu hat (MLE)     78.25 nu star (bias corrected)     73.56

Mean (detects)      0.147

Gamma Statistics on Detected Data Only
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Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     55.61

Gamma GOF Test

A-D Test Statistic      7.353 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.804 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.242 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value      0.113 Data Not Gamma Distributed at 5% Significance Level

Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value      0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.36 Lilliefors GOF Test

      9.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     54.82    95% Adjusted-CLT UCL (Chen-1995)     59.62

5% Lilliefors Critical Value      0.107

      2.25 Skewness      3.782

Minimum      2.4 Mean     37.68

Maximum   440 Median

Normal GOF Test

Shapiro Wilk Test Statistic      0.421 Shapiro Wilk GOF Test

SD     84.76 Std. Error of Mean     10.28

Coefficient of Variation

Inorganics_Nickel

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Total Number of Observations     68 Number of Distinct Observations     59

Number of Missing Observations     18

SD in Original Scale      0.191 SD in Log Scale      1.094

   95% t UCL (Assumes normality)      0.195    95% H-Stat UCL      0.232

Suggested UCL to Use

Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)       0.216

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

KM SD (logged)      1.091    95% Critical H Value (KM-Log)      2.516

KM Standard Error of Mean (logged)      0.176    95% H-UCL (KM -Log)      0.229

KM SD (logged)      1.091    95% Critical H Value (KM-Log)      2.516

KM Standard Error of Mean (logged)      0.176

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.145 Mean in Log Scale    -2.501
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Selenium

General Statistics

Total Number of Observations     68 Number of Distinct Observations     41

Number of Missing Observations     18

   95% Hall's Bootstrap UCL     57.55    95% Percentile Bootstrap UCL     55.22

   95% BCA Bootstrap UCL     61.07

     68.51    95% Chebyshev(Mean, Sd) UCL     82.48

 97.5% Chebyshev(Mean, Sd) UCL   101.9    99% Chebyshev(Mean, Sd) UCL   139.9

     74.32

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL     82.48

   90% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     47.91  97.5% Chebyshev (MVUE) UCL     56.82

   99% Chebyshev (MVUE) UCL

   95% CLT UCL     54.58    95% Jackknife UCL     54.82

   95% Standard Bootstrap UCL     54.12    95% Bootstrap-t UCL     67.58

      2.66

5% Lilliefors Critical Value      0.107 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% H-UCL     37.92    90% Chebyshev (MVUE) UCL     41.49

Maximum of Logged Data      6.087 SD of logged Data      1.152

Adjusted Level of Significance     0.0465 Adjusted Chi Square Value     63.14

Assuming Lognormal Distribution

Lognormal Statistics

Minimum of Logged Data      0.875 Mean of logged Data

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.875 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     49.58    95% Adjusted Gamma UCL (use when n<50)     49.88

5% Shapiro Wilk P Value 1.5406E-7 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.158 Lilliefors Lognormal GOF Test

Gamma Statistics

k hat (MLE)      0.633 k star (bias corrected MLE)      0.615

Approximate Chi Square Value (0.05)     63.52

Theta hat (MLE)     59.54 Theta star (bias corrected MLE)     61.3

nu hat (MLE)     86.06 nu star (bias corrected)

MLE Mean (bias corrected)     37.68 MLE Sd (bias corrected)     48.06

     83.59
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     22.51 k star (bias corrected MLE)     21.53

Theta hat (MLE)     0.0408 Theta star (bias corrected MLE)     0.0426

nu hat (MLE)  3062 nu star (bias corrected)  2928

Adjusted Level of Significance (β)     0.0465

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (N/A, α)  2803 Adjusted Chi Square Value (N/A, β)  2801

k hat (MLE)

SD      0.199 CV      0.217

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.56 Mean      0.918

k hat (MLE)     13.34 k star (bias corrected MLE)     11.63

Maximum      1.6 Median      0.904

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)     0.0714 Theta star (bias corrected MLE)     0.0819

nu hat (MLE)   613.7 nu star (bias corrected)   534.9

99% KM Chebyshev UCL      1.458

Mean (detects)      0.953

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.181 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.553 Anderson-Darling GOF Test

5% A-D Critical Value      0.743 Detected data appear Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      0.927 KM Standard Error of Mean     0.0533

K-S Test Statistic      0.134 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL      1.26

KM SD      0.263    95% KM (BCA) UCL      1.014

95% KM (t) UCL      1.016 95% KM (Percentile Bootstrap) UCL      1.016

   95% KM (z) UCL      1.015    95% KM Bootstrap t UCL      1.034

90% KM Chebyshev UCL      1.087 95% KM Chebyshev UCL      1.16

Skewness Detects      0.704 Kurtosis Detects      0.161

Mean of Logged Detects   -0.0862 SD of Logged Detects      0.282

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.925 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.18 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.914 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.171

     66.18%

Number of Distinct Detects     19 Number of Distinct Non-Detects     22

Minimum Detect      0.56 Minimum Non-Detect      0.78

Median Detects      0.91 CV Detects      0.285

Maximum Detect      1.6 Maximum Non-Detect     51

Variance Detects     0.074

Mean Detects      0.953 SD Detects      0.272

Percent Non-Detects

Number of Detects     23 Number of Non-Detects     45
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

SD in Original Scale      4.667 SD in Log Scale      0.885

   95% t UCL (Assumes normality)      3.802    95% H-Stat UCL      3.076

Suggested UCL to Use

95% KM (t) UCL      1.016

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

KM SD (logged)      0.279    95% Critical H Value (KM-Log)      1.747

KM Standard Error of Mean (logged)     0.057    95% H-UCL (KM -Log)      0.984

KM SD (logged)      0.279    95% Critical H Value (KM-Log)      1.747

KM Standard Error of Mean (logged)     0.057

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.858 Mean in Log Scale      0.497

SD in Original Scale      0.197 SD in Log Scale      0.209

   95% t UCL (assumes normality of ROS data)      0.953    95% Percentile Bootstrap UCL      0.951

   95% BCA Bootstrap UCL      0.954    95% Bootstrap t UCL      0.958

   95% H-UCL (Log ROS)      0.954

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -0.115 KM Geo Mean      0.892

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.949 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.914 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.139 Lilliefors GOF Test

5% Lilliefors Critical Value      0.18 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.913 Mean in Log Scale    -0.113

  1517

80% gamma percentile (KM)      1.143 90% gamma percentile (KM)      1.285

95% gamma percentile (KM)      1.41 99% gamma percentile (KM)      1.666

   95% Gamma Approximate KM-UCL (use when n>=50)      0.983    95% Gamma Adjusted KM-UCL (use when n<50)      0.985

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (N/A, α)  1519 Adjusted Chi Square Value (N/A, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.927 SD (KM)      0.263

Variance (KM)     0.0694 SE of Mean (KM)     0.0533

k hat (KM)     12.38 k star (KM)     11.85

nu hat (KM)  1684 nu star (KM)  1611

theta hat (KM)     0.0749 theta star (KM)     0.0783

95% Gamma Approximate UCL (use when n>=50)      0.959 95% Gamma Adjusted UCL (use when n<50)      0.96

Page 22 of 52



GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     32.27

k hat (MLE)      0.363 k star (bias corrected MLE)      0.351

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)   172.8 Theta star (bias corrected MLE)   178.8

nu hat (MLE)     25.39 nu star (bias corrected)     24.55

99% KM Chebyshev UCL   175

Mean (detects)     62.69

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.16 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      2.042 Anderson-Darling GOF Test

5% A-D Critical Value      0.843 Detected Data Not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     32.42 KM Standard Error of Mean     14.33

K-S Test Statistic      0.185 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL   121.9

KM SD   116.4    95% KM (BCA) UCL     60.45

   95% KM (t) UCL     56.32    95% KM (Percentile Bootstrap) UCL     58.2

   95% KM (z) UCL     55.99    95% KM Bootstrap t UCL   102.7

90% KM Chebyshev UCL     75.4 95% KM Chebyshev UCL     94.87

Skewness Detects      3.493 Kurtosis Detects     11.73

Mean of Logged Detects      2.295 SD of Logged Detects      1.965

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.424 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.148 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.934 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.358

     48.53%

Number of Distinct Detects     33 Number of Distinct Non-Detects     16

Minimum Detect      0.13 Minimum Non-Detect      0.56

Median Detects     10 CV Detects      2.531

Maximum Detect   700 Maximum Non-Detect      2

Variance Detects 25173

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects     62.69 SD Detects   158.7

Percent Non-Detects

Inorganics_Silver

General Statistics

Total Number of Observations     68 Number of Distinct Observations     47

Number of Missing Observations     18

Number of Detects     35 Number of Non-Detects     33
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SD in Original Scale   117.3 SD in Log Scale      2.066

   95% t UCL (Assumes normality)     56.23    95% H-Stat UCL     41.71

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

KM SD (logged)      2.417    95% Critical H Value (KM-Log)      3.071

KM Standard Error of Mean (logged)      0.339 95% H-UCL (KM -Log)     72.44

KM SD (logged)      2.417    95% Critical H Value (KM-Log)      3.071

KM Standard Error of Mean (logged)      0.339

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     32.51 Mean in Log Scale      0.84

SD in Original Scale   117.3 SD in Log Scale      2.677

   95% t UCL (assumes normality of ROS data)     56.1    95% Percentile Bootstrap UCL     57.03

   95% BCA Bootstrap UCL     68.94    95% Bootstrap t UCL   100.8

   95% H-UCL (Log ROS)   127.6

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)      0.454 KM Geo Mean      1.575

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.979 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.934 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0891 Lilliefors GOF Test

5% Lilliefors Critical Value      0.148 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     32.37 Mean in Log Scale      0.216

      4.75

80% gamma percentile (KM)     16.89 90% gamma percentile (KM)     79.12

95% gamma percentile (KM)   188.8 99% gamma percentile (KM)   561.3

   95% Gamma Approximate KM-UCL (use when n>=50)     76.41    95% Gamma Adjusted KM-UCL (use when n<50)     77.9

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (11.41, α)      4.842 Adjusted Chi Square Value (11.41, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)     32.42 SD (KM)   116.4

Variance (KM) 13558 SE of Mean (KM)     14.33

k hat (KM)     0.0775 k star (KM)     0.0839

nu hat (KM)     10.54 nu star (KM)     11.41

theta hat (KM)   418.2 theta star (KM)   386.4

      0.167 k star (bias corrected MLE)      0.17

Theta hat (MLE)   193.1 Theta star (bias corrected MLE)   190.4

95% Gamma Approximate UCL (use when n>=50)     56.65 95% Gamma Adjusted UCL (use when n<50)     57.36

nu hat (MLE)     22.72 nu star (bias corrected)     23.05

Adjusted Level of Significance (β)     0.0465

Approximate Chi Square Value (23.05, α)     13.13 Adjusted Chi Square Value (23.05, β)     12.97

k hat (MLE)

SD   117.3 CV      3.636

Maximum   700 Median      0.415
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k hat (MLE)      5.685 k star (bias corrected MLE)      5.387

Theta hat (MLE)      3.563 Theta star (bias corrected MLE)      3.76

nu hat (MLE)   625.4 nu star (bias corrected)   592.6

99% KM Chebyshev UCL     31.11

Mean (detects)     20.26

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.12 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.795 Anderson-Darling GOF Test

5% A-D Critical Value      0.753 Detected Data Not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     18.25 KM Standard Error of Mean      1.293

K-S Test Statistic      0.113 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL     26.32

KM SD     10.18    95% KM (BCA) UCL     20.57

   95% KM (t) UCL     20.4    95% KM (Percentile Bootstrap) UCL     20.39

   95% KM (z) UCL     20.37    95% KM Bootstrap t UCL     20.67

90% KM Chebyshev UCL     22.12 95% KM Chebyshev UCL     23.88

Skewness Detects      2.334 Kurtosis Detects     10.18

Mean of Logged Detects      2.918 SD of Logged Detects      0.437

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.836 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.119 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 5.5504E-8 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.154

     19.12%

Number of Distinct Detects     43 Number of Distinct Non-Detects     13

Minimum Detect      4.4 Minimum Non-Detect      2.5

Median Detects     20.5 CV Detects      0.46

Maximum Detect     66 Maximum Non-Detect   130

Variance Detects     86.81

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects     20.26 SD Detects      9.317

Percent Non-Detects

Inorganics_Vanadium

General Statistics

Total Number of Observations     68 Number of Distinct Observations     55

Number of Missing Observations     18

Number of Detects     55 Number of Non-Detects     13

Suggested UCL to Use

KM H-UCL     72.44
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KM SD (logged)      0.724    95% Critical H Value (KM-Log)      2.036

KM Standard Error of Mean (logged)     0.0936    95% H-UCL (KM -Log)     23.25

KM SD (logged)      0.724    95% Critical H Value (KM-Log)      2.036

KM Standard Error of Mean (logged)     0.0936

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      9.234 SD in Log Scale      0.477

   95% t UCL (assumes normality of ROS data)     20.48    95% Percentile Bootstrap UCL     20.49

   95% BCA Bootstrap UCL     20.9    95% Bootstrap t UCL     20.95

   95% H-UCL (Log ROS)     20.86

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)      2.705 KM Geo Mean     14.95

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic      0.954 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value     0.0681 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.11 Lilliefors GOF Test

5% Lilliefors Critical Value      0.119 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     18.62 Mean in Log Scale      2.816

   371.6

80% gamma percentile (KM)     25.94 90% gamma percentile (KM)     32.18

95% gamma percentile (KM)     38 99% gamma percentile (KM)     50.59

95% Gamma Approximate KM-UCL (use when n>=50)     20.52 95% Gamma Adjusted KM-UCL (use when n<50)     20.57

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (419.00, α)   372.5 Adjusted Chi Square Value (419.00, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)     18.25 SD (KM)     10.18

Variance (KM)   103.6 SE of Mean (KM)      1.293

k hat (KM)      3.213 k star (KM)      3.081

nu hat (KM)   436.9 nu star (KM)   419

theta hat (KM)      5.679 theta star (KM)      5.922

      4.097 k star (bias corrected MLE)      3.927

Theta hat (MLE)      4.509 Theta star (bias corrected MLE)      4.706

95% Gamma Approximate UCL (use when n>=50)     20.5 95% Gamma Adjusted UCL (use when n<50)     20.54

nu hat (MLE)   557.3 nu star (bias corrected)   534

Adjusted Level of Significance (β)     0.0465

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (534.00, α)   481.4 Adjusted Chi Square Value (534.00, β)   480.3

k hat (MLE)

SD      9.474 CV      0.513

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      4.4 Mean     18.48

Maximum     66 Median     17.48

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
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99% KM Chebyshev UCL   297.1

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      2.257 Anderson-Darling GOF Test

5% A-D Critical Value      0.773 Detected Data Not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean   115 KM Standard Error of Mean     18.3

97.5% KM Chebyshev UCL   229.3

KM SD   149.8    95% KM (BCA) UCL   148

   95% KM (t) UCL   145.5    95% KM (Percentile Bootstrap) UCL   147.9

   95% KM (z) UCL   145.1    95% KM Bootstrap t UCL   165.9

90% KM Chebyshev UCL   169.9 95% KM Chebyshev UCL   194.8

Skewness Detects      3.944 Kurtosis Detects     18.92

Mean of Logged Detects      4.329 SD of Logged Detects      0.857

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.578 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.108 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value      0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.264

Number of Distinct Non-Detects      1

Minimum Detect     12.6 Minimum Non-Detect     80

Median Detects     71 CV Detects      1.309

Maximum Detect  1000 Maximum Non-Detect     80

Variance Detects 23043

Inorganics_Zinc

Mean Detects   116 SD Detects   151.8

Percent Non-Detects      1.471%

Number of Distinct Detects     62

Number of Detects     67 Number of Non-Detects      1

General Statistics

Total Number of Observations     68 Number of Distinct Observations     63

     22.63    95% H-Stat UCL     26.82

Number of Missing Observations     18

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale     12.85 SD in Log Scale      0.807

   95% t UCL (Assumes normality)

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM Approximate Gamma UCL     20.52 95% GROS Approximate Gamma UCL     20.5

Mean in Original Scale     20.03 Mean in Log Scale      2.756
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SD in Original Scale   150.9 SD in Log Scale      0.852

   95% t UCL (assumes normality of ROS data)   145.5    95% Percentile Bootstrap UCL   148.5

   95% BCA Bootstrap UCL   154.5    95% Bootstrap t UCL   168.5

   95% H-UCL (Log ROS)   135.4

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic      0.974 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value      0.385 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0988 Lilliefors GOF Test

5% Lilliefors Critical Value      0.108 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   115 Mean in Log Scale      4.321

     58.24

80% gamma percentile (KM)   189.5 90% gamma percentile (KM)   302.1

95% gamma percentile (KM)   420.7 99% gamma percentile (KM)   708.5

   95% Gamma Approximate KM-UCL (use when n>=50)   152.9    95% Gamma Adjusted KM-UCL (use when n<50)   153.9

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (77.94, α)     58.6 Adjusted Chi Square Value (77.94, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)   115 SD (KM)   149.8

Variance (KM) 22440 SE of Mean (KM)     18.3

k hat (KM)      0.589 k star (KM)      0.573

nu hat (KM)     80.14 nu star (KM)     77.94

theta hat (KM)   195.1 theta star (KM)   200.7

      1.301 k star (bias corrected MLE)      1.254

Theta hat (MLE)     88.09 Theta star (bias corrected MLE)     91.43

95% Gamma Approximate UCL (use when n>=50)   138.3 95% Gamma Adjusted UCL (use when n<50)   138.9

nu hat (MLE)   177 nu star (bias corrected)   170.5

Adjusted Level of Significance (β)     0.0465

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (170.50, α)   141.3 Adjusted Chi Square Value (170.50, β)   140.7

k hat (MLE)

SD   151.1 CV      1.318

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     12.6 Mean   114.6

k hat (MLE)      1.318 k star (bias corrected MLE)      1.269

Maximum  1000 Median     71

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)     88 Theta star (bias corrected MLE)     91.4

nu hat (MLE)   176.6 nu star (bias corrected)   170.1

Mean (detects)   116

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.111 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.173 Kolmogorov-Smirnov GOF
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SD in Original Scale   150.9 SD in Log Scale      0.854

   95% t UCL (Assumes normality)   145.4    95% H-Stat UCL   135.4

Suggested UCL to Use

KM H-UCL   134.6

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

KM SD (logged)      0.849    95% Critical H Value (KM-Log)      2.144

KM Standard Error of Mean (logged)      0.104 95% H-UCL (KM -Log)   134.6

KM SD (logged)      0.849    95% Critical H Value (KM-Log)      2.144

KM Standard Error of Mean (logged)      0.104

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   114.9 Mean in Log Scale      4.319

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)      4.32 KM Geo Mean     75.21

Page 29 of 52



UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation 1/31/2016 10:02:46 AM

From File ProUCL Input - Eco Soil Prop+S Wetland.xls

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations2000

Pesticides_4,4'-DDE

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations      59

Number of Detects       8 Number of Non-Detects       2

Number of Distinct Detects       8 Number of Distinct Non-Detects       2

Minimum Detect 6.6000E-4Minimum Non-Detect     0.0063

Maximum Detect       0.21 Maximum Non-Detect      0.019

Variance Detects     0.00475Percent Non-Detects      20%

Mean Detects      0.0531 SD Detects      0.0689

Median Detects      0.0303 CV Detects       1.297

Skewness Detects       2.034 Kurtosis Detects       4.587

Mean of Logged Detects     -4.072 SD of Logged Detects       2.09

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.267 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.043 Standard Error of Mean      0.0207

SD      0.0611   95% KM (BCA) UCL      0.0831

95% KM (t) UCL      0.0809 95% KM (Percentile Bootstrap) UCL      0.0773

   95% KM (z) UCL      0.077   95% KM Bootstrap t UCL       0.122

90% KM Chebyshev UCL       0.105 95% KM Chebyshev UCL       0.133

97.5% KM Chebyshev UCL       0.172 99% KM Chebyshev UCL       0.249

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.269 Anderson-Darling GOF Test

5% A-D Critical Value       0.759 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.168 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.308 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.55 k star (bias corrected MLE)       0.427

Theta hat (MLE)      0.0965 Theta star (bias corrected MLE)       0.124

nu hat (MLE)       8.805 nu star (bias corrected)       6.837

MLE Mean (bias corrected)      0.0531 MLE Sd (bias corrected)      0.0813
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.495 nu hat (KM)       9.896

Approximate Chi Square Value (9.90, α)       3.877 Adjusted Chi Square Value (9.90, β)       3.249

   95% Gamma Approximate KM-UCL (use when n>=50)      0.11   95% Gamma Adjusted KM-UCL (use when n<50)      0.131

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 6.6000E-4Mean      0.0445

Maximum       0.21 Median      0.0188

SD      0.0634 CV       1.425

k hat (MLE)       0.582 k star (bias corrected MLE)       0.474

Theta hat (MLE)      0.0765 Theta star (bias corrected MLE)      0.0939

nu hat (MLE)      11.64 nu star (bias corrected)       9.48

MLE Mean (bias corrected)      0.0445 MLE Sd (bias corrected)      0.0646

Adjusted Level of Significance (β)      0.0267

Approximate Chi Square Value (9.48, α)       3.619 Adjusted Chi Square Value (9.48, β)       3.017

   95% Gamma Approximate UCL (use when n>=50)      0.117   95% Gamma Adjusted UCL (use when n<50)       0.14

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.879 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.226 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0428 Mean in Log Scale     -4.549

SD in Original Scale      0.0645 SD in Log Scale       2.103

   95% t UCL (assumes normality of ROS data)      0.0802   95% Percentile Bootstrap UCL      0.0788

   95% BCA Bootstrap UCL      0.0913   95% Bootstrap t UCL       0.127

   95% H-UCL (Log ROS)       5.051

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -4.623   95% H-UCL (KM -Log)       5.019

KM SD (logged)       2.115   95% Critical H Value (KM-Log)       5.675

KM Standard Error of Mean (logged)       0.732

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0438 Mean in Log Scale     -4.3

SD in Original Scale      0.0639 SD in Log Scale       1.922

   95% t UCL (Assumes normality)      0.0808   95% H-Stat UCL       2.423

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL      0.0809 95% KM (Percentile Bootstrap) UCL      0.0773

Page 31 of 52



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_4,4'-DDT

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations      59

Number of Detects       8 Number of Non-Detects       2

Number of Distinct Detects       8 Number of Distinct Non-Detects       2

Minimum Detect     0.0016 Minimum Non-Detect     0.0063

Maximum Detect       1.8 Maximum Non-Detect      0.019

Variance Detects       0.378 Percent Non-Detects      20%

Mean Detects       0.328 SD Detects       0.614

Median Detects      0.0493 CV Detects       1.875

Skewness Detects       2.507 Kurtosis Detects       6.506

Mean of Logged Detects     -2.891 SD of Logged Detects       2.337

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.606 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.302 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.263 Standard Error of Mean       0.179

SD       0.53   95% KM (BCA) UCL       0.602

95% KM (t) UCL       0.591 95% KM (Percentile Bootstrap) UCL       0.596

   95% KM (z) UCL       0.558   95% KM Bootstrap t UCL       1.886

90% KM Chebyshev UCL       0.8 95% KM Chebyshev UCL       1.044

97.5% KM Chebyshev UCL       1.382 99% KM Chebyshev UCL       2.046

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.317 Anderson-Darling GOF Test

5% A-D Critical Value       0.784 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.234 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.314 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.375 k star (bias corrected MLE)       0.317

Theta hat (MLE)       0.875 Theta star (bias corrected MLE)       1.032

nu hat (MLE)       5.994 nu star (bias corrected)       5.079

MLE Mean (bias corrected)       0.328 MLE Sd (bias corrected)       0.582

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.246 nu hat (KM)       4.911

Approximate Chi Square Value (4.91, α)       1.111 Adjusted Chi Square Value (4.91, β)       0.833

   95% Gamma Approximate KM-UCL (use when n>=50)      1.161   95% Gamma Adjusted KM-UCL (use when n<50)      1.549
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Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0016 Mean       0.264

Maximum       1.8 Median      0.0355

SD       0.558 CV       2.113

k hat (MLE)       0.353 k star (bias corrected MLE)       0.314

Theta hat (MLE)       0.748 Theta star (bias corrected MLE)       0.842

nu hat (MLE)       7.059 nu star (bias corrected)       6.275

MLE Mean (bias corrected)       0.264 MLE Sd (bias corrected)       0.472

Adjusted Level of Significance (β)      0.0267

Approximate Chi Square Value (6.27, α)       1.782 Adjusted Chi Square Value (6.27, β)       1.398

   95% Gamma Approximate UCL (use when n>=50)      0.93   95% Gamma Adjusted UCL (use when n<50)       1.185

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.976 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.129 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.263 Mean in Log Scale     -3.5

SD in Original Scale       0.559 SD in Log Scale       2.428

   95% t UCL (assumes normality of ROS data)       0.587   95% Percentile Bootstrap UCL       0.585

   95% BCA Bootstrap UCL       0.769   95% Bootstrap t UCL       1.893

   95% H-UCL (Log ROS)    105.7

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.499   95% H-UCL (KM -Log)      50.9

KM SD (logged)       2.314   95% Critical H Value (KM-Log)       6.161

KM Standard Error of Mean (logged)       0.79

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.263 Mean in Log Scale     -3.355

SD in Original Scale       0.559 SD in Log Scale       2.296

   95% t UCL (Assumes normality)       0.587   95% H-Stat UCL      52.54

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL       0.591 95% KM (Percentile Bootstrap) UCL       0.596

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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SVOCs_Benzo(a)anthracene

General Statistics

Total Number of Observations      40 Number of Distinct Observations      26

Number of Missing Observations      29

Number of Detects      25 Number of Non-Detects      15

Number of Distinct Detects      22 Number of Distinct Non-Detects       7

Minimum Detect      0.012 Minimum Non-Detect       0.21

Maximum Detect      11 Maximum Non-Detect       0.29

Variance Detects      10.5 Percent Non-Detects      37.5%

Mean Detects       2.105 SD Detects       3.24

Median Detects       0.44 CV Detects       1.54

Skewness Detects       1.851 Kurtosis Detects       2.307

Mean of Logged Detects     -0.42 SD of Logged Detects       1.693

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.658 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.346 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.355 Standard Error of Mean       0.434

SD       2.691   95% KM (BCA) UCL       2.175

   95% KM (t) UCL       2.087   95% KM (Percentile Bootstrap) UCL       2.086

   95% KM (z) UCL       2.069   95% KM Bootstrap t UCL       2.494

90% KM Chebyshev UCL       2.658 95% KM Chebyshev UCL       3.248

97.5% KM Chebyshev UCL       4.068 99% KM Chebyshev UCL       5.677

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.029 Anderson-Darling GOF Test

5% A-D Critical Value       0.803 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.186 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.184 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.539 k star (bias corrected MLE)       0.501

Theta hat (MLE)       3.904 Theta star (bias corrected MLE)       4.2

nu hat (MLE)      26.96 nu star (bias corrected)      25.06

MLE Mean (bias corrected)       2.105 MLE Sd (bias corrected)       2.973

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.254 nu hat (KM)      20.28

Approximate Chi Square Value (20.28, α)      11.06 Adjusted Chi Square Value (20.28, β)      10.8

   95% Gamma Approximate KM-UCL (use when n>=50)      2.485   95% Gamma Adjusted KM-UCL (use when n<50)      2.544

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
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Minimum      0.01 Mean       1.319

Maximum      11 Median       0.22

SD       2.742 CV       2.078

k hat (MLE)       0.304 k star (bias corrected MLE)       0.298

Theta hat (MLE)       4.345 Theta star (bias corrected MLE)       4.434

nu hat (MLE)      24.29 nu star (bias corrected)      23.8

MLE Mean (bias corrected)       1.319 MLE Sd (bias corrected)       2.419

Adjusted Level of Significance (β)      0.044

Approximate Chi Square Value (23.80, α)      13.7 Adjusted Chi Square Value (23.80, β)      13.41

   95% Gamma Approximate UCL (use when n>=50)      2.292   95% Gamma Adjusted UCL (use when n<50)       2.342

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.963 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.114 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.343 Mean in Log Scale     -1.327

SD in Original Scale       2.73 SD in Log Scale       1.835

   95% t UCL (assumes normality of ROS data)       2.071   95% Percentile Bootstrap UCL       2.082

   95% BCA Bootstrap UCL       2.202   95% Bootstrap t UCL       2.46

   95% H-UCL (Log ROS)       4.033

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.262   95% H-UCL (KM -Log)       4.128

KM SD (logged)       1.821   95% Critical H Value (KM-Log)       3.508

KM Standard Error of Mean (logged)       0.352

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.362 Mean in Log Scale     -1.046

SD in Original Scale       2.721 SD in Log Scale       1.561

   95% t UCL (Assumes normality)       2.087   95% H-Stat UCL       2.602

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       4.068

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Benzo(a)pyrene

General Statistics

Total Number of Observations      40 Number of Distinct Observations      29

Number of Missing Observations      29
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Number of Detects      25 Number of Non-Detects      15

Number of Distinct Detects      25 Number of Distinct Non-Detects       7

Minimum Detect      0.013 Minimum Non-Detect       0.21

Maximum Detect       9.7 Maximum Non-Detect       0.29

Variance Detects       6.493 Percent Non-Detects      37.5%

Mean Detects       1.71 SD Detects       2.548

Median Detects       0.41 CV Detects       1.49

Skewness Detects       1.96 Kurtosis Detects       3.242

Mean of Logged Detects     -0.503 SD of Logged Detects       1.582

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.674 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.339 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.108 Standard Error of Mean       0.343

SD       2.122   95% KM (BCA) UCL       1.834

   95% KM (t) UCL       1.685   95% KM (Percentile Bootstrap) UCL       1.7

   95% KM (z) UCL       1.671   95% KM Bootstrap t UCL       2.003

90% KM Chebyshev UCL       2.136 95% KM Chebyshev UCL       2.601

97.5% KM Chebyshev UCL       3.248 99% KM Chebyshev UCL       4.517

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.01 Anderson-Darling GOF Test

5% A-D Critical Value       0.798 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.186 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.183 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.595 k star (bias corrected MLE)       0.55

Theta hat (MLE)       2.875 Theta star (bias corrected MLE)       3.109

nu hat (MLE)      29.74 nu star (bias corrected)      27.51

MLE Mean (bias corrected)       1.71 MLE Sd (bias corrected)       2.306

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.272 nu hat (KM)      21.8

Approximate Chi Square Value (21.80, α)      12.19 Adjusted Chi Square Value (21.80, β)      11.92

   95% Gamma Approximate KM-UCL (use when n>=50)      1.981   95% Gamma Adjusted KM-UCL (use when n<50)      2.026

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.073

Maximum       9.7 Median       0.23

SD       2.166 CV       2.019

k hat (MLE)       0.323 k star (bias corrected MLE)       0.315

Theta hat (MLE)       3.324 Theta star (bias corrected MLE)       3.404
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nu hat (MLE)      25.81 nu star (bias corrected)      25.21

MLE Mean (bias corrected)       1.073 MLE Sd (bias corrected)       1.911

Adjusted Level of Significance (β)      0.044

Approximate Chi Square Value (25.21, α)      14.77 Adjusted Chi Square Value (25.21, β)      14.47

   95% Gamma Approximate UCL (use when n>=50)      1.831   95% Gamma Adjusted UCL (use when n<50)       1.869

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.117 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.096 Mean in Log Scale     -1.37

SD in Original Scale       2.154 SD in Log Scale       1.73

   95% t UCL (assumes normality of ROS data)       1.67   95% Percentile Bootstrap UCL       1.708

   95% BCA Bootstrap UCL       1.876   95% Bootstrap t UCL       2.026

   95% H-UCL (Log ROS)       2.895

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.302   95% H-UCL (KM -Log)       2.956

KM SD (logged)       1.713   95% Critical H Value (KM-Log)       3.351

KM Standard Error of Mean (logged)       0.335

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.116 Mean in Log Scale     -1.098

SD in Original Scale       2.145 SD in Log Scale       1.466

   95% t UCL (Assumes normality)       1.687   95% H-Stat UCL       1.976

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       3.248

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Benzo(b)fluoranthene

General Statistics

Total Number of Observations      40 Number of Distinct Observations      28

Number of Missing Observations      29

Number of Detects      25 Number of Non-Detects      15

Number of Distinct Detects      23 Number of Distinct Non-Detects       7

Minimum Detect      0.021 Minimum Non-Detect       0.21

Maximum Detect      12 Maximum Non-Detect       0.29

Variance Detects       9.608 Percent Non-Detects      37.5%
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Mean Detects       2.035 SD Detects       3.1

Median Detects       0.54 CV Detects       1.523

Skewness Detects       2.119 Kurtosis Detects       4.1

Mean of Logged Detects     -0.344 SD of Logged Detects       1.589

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.667 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.301 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.314 Standard Error of Mean       0.416

SD       2.576 95% KM (BCA) UCL       2.071

   95% KM (t) UCL       2.015   95% KM (Percentile Bootstrap) UCL       2.038

   95% KM (z) UCL       1.998   95% KM Bootstrap t UCL       2.493

90% KM Chebyshev UCL       2.562 95% KM Chebyshev UCL       3.127

97.5% KM Chebyshev UCL       3.912 99% KM Chebyshev UCL       5.453

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.907 Anderson-Darling GOF Test

5% A-D Critical Value       0.799 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.183 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.588 k star (bias corrected MLE)       0.544

Theta hat (MLE)       3.464 Theta star (bias corrected MLE)       3.744

nu hat (MLE)      29.38 nu star (bias corrected)      27.19

MLE Mean (bias corrected)       2.035 MLE Sd (bias corrected)       2.76

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.26 nu hat (KM)      20.81

Approximate Chi Square Value (20.81, α)      11.45 Adjusted Chi Square Value (20.81, β)      11.19

95% Gamma Approximate KM-UCL (use when n>=50)      2.388 95% Gamma Adjusted KM-UCL (use when n<50)       2.443

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.276

Maximum      12 Median       0.245

SD       2.627 CV       2.059

k hat (MLE)       0.313 k star (bias corrected MLE)       0.306

Theta hat (MLE)       4.073 Theta star (bias corrected MLE)       4.163

nu hat (MLE)      25.06 nu star (bias corrected)      24.52

MLE Mean (bias corrected)       1.276 MLE Sd (bias corrected)       2.305

Adjusted Level of Significance (β)      0.044

Approximate Chi Square Value (24.52, α)      14.24 Adjusted Chi Square Value (24.52, β)      13.95

95% Gamma Approximate UCL (use when n>=50)      2.196 95% Gamma Adjusted UCL (use when n<50)       2.243
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.104 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.3 Mean in Log Scale     -1.269

SD in Original Scale       2.615 SD in Log Scale       1.788

   95% t UCL (assumes normality of ROS data)       1.997   95% Percentile Bootstrap UCL       2.001

   95% BCA Bootstrap UCL       2.216   95% Bootstrap t UCL       2.413

   95% H-UCL (Log ROS)       3.751

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.196   95% H-UCL (KM -Log)       3.709

KM SD (logged)       1.758   95% Critical H Value (KM-Log)       3.417

KM Standard Error of Mean (logged)       0.342

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.319 Mean in Log Scale     -0.999

SD in Original Scale       2.606 SD in Log Scale       1.513

   95% t UCL (Assumes normality)       2.013   95% H-Stat UCL       2.434

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL       2.071 95% GROS Adjusted Gamma UCL       2.243

95% Adjusted Gamma KM-UCL       2.443

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Benzo(g,h,i)perylene

General Statistics

Total Number of Observations      40 Number of Distinct Observations      30

Number of Missing Observations      29

Number of Detects      23 Number of Non-Detects      17

Number of Distinct Detects      22 Number of Distinct Non-Detects       8

Minimum Detect     0.0088 Minimum Non-Detect       0.21

Maximum Detect       5.9 Maximum Non-Detect       0.29

Variance Detects       2.392 Percent Non-Detects      42.5%

Mean Detects       1.134 SD Detects       1.547

Median Detects       0.51 CV Detects       1.364

Skewness Detects       1.903 Kurtosis Detects       3.155

Mean of Logged Detects     -0.82 SD of Logged Detects       1.607
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Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.712 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.702 Standard Error of Mean       0.203

SD       1.253 95% KM (BCA) UCL       1.078

   95% KM (t) UCL       1.044   95% KM (Percentile Bootstrap) UCL       1.04

   95% KM (z) UCL       1.036   95% KM Bootstrap t UCL       1.23

90% KM Chebyshev UCL       1.312 95% KM Chebyshev UCL       1.588

97.5% KM Chebyshev UCL       1.971 99% KM Chebyshev UCL       2.724

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.508 Anderson-Darling GOF Test

5% A-D Critical Value       0.792 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.168 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.646 k star (bias corrected MLE)       0.591

Theta hat (MLE)       1.755 Theta star (bias corrected MLE)       1.919

nu hat (MLE)      29.72 nu star (bias corrected)      27.18

MLE Mean (bias corrected)       1.134 MLE Sd (bias corrected)       1.475

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.314 nu hat (KM)      25.11

Approximate Chi Square Value (25.11, α)      14.7 Adjusted Chi Square Value (25.11, β)      14.4

95% Gamma Approximate KM-UCL (use when n>=50)      1.2 95% Gamma Adjusted KM-UCL (use when n<50)       1.225

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0088 Mean       0.658

Maximum       5.9 Median       0.116

SD       1.29 CV       1.959

k hat (MLE)       0.345 k star (bias corrected MLE)       0.336

Theta hat (MLE)       1.91 Theta star (bias corrected MLE)       1.962

nu hat (MLE)      27.58 nu star (bias corrected)      26.84

MLE Mean (bias corrected)       0.658 MLE Sd (bias corrected)       1.137

Adjusted Level of Significance (β)      0.044

Approximate Chi Square Value (26.84, α)      16.03 Adjusted Chi Square Value (26.84, β)      15.72

95% Gamma Approximate UCL (use when n>=50)      1.102 95% Gamma Adjusted UCL (use when n<50)       1.124

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.959 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Detected Data appear Lognormal at 5% Significance Level
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Lilliefors Test Statistic       0.115 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.687 Mean in Log Scale     -1.609

SD in Original Scale       1.276 SD in Log Scale       1.583

   95% t UCL (assumes normality of ROS data)       1.027   95% Percentile Bootstrap UCL       1.044

   95% BCA Bootstrap UCL       1.16   95% Bootstrap t UCL       1.214

   95% H-UCL (Log ROS)       1.562

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.57   95% H-UCL (KM -Log)       1.953

KM SD (logged)       1.657   95% Critical H Value (KM-Log)       3.27

KM Standard Error of Mean (logged)       0.348

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.705 Mean in Log Scale     -1.356

SD in Original Scale       1.267 SD in Log Scale       1.364

   95% t UCL (Assumes normality)       1.043   95% H-Stat UCL       1.22

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL       1.078 95% GROS Adjusted Gamma UCL       1.124

95% Adjusted Gamma KM-UCL       1.225

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Benzo(k)fluoranthene

General Statistics

Total Number of Observations      40 Number of Distinct Observations      31

Number of Missing Observations      29

Number of Detects      23 Number of Non-Detects      17

Number of Distinct Detects      23 Number of Distinct Non-Detects       9

Minimum Detect      0.055 Minimum Non-Detect      0.021

Maximum Detect       9.2 Maximum Non-Detect       0.29

Variance Detects       5.129 Percent Non-Detects      42.5%

Mean Detects       1.543 SD Detects       2.265

Median Detects       0.46 CV Detects       1.468

Skewness Detects       2.228 Kurtosis Detects       5.14

Mean of Logged Detects     -0.467 SD of Logged Detects       1.409

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Detected Data Not Normal at 5% Significance Level
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Lilliefors Test Statistic       0.299 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.927 Standard Error of Mean       0.296

SD       1.827 95% KM (BCA) UCL       1.501

   95% KM (t) UCL       1.425   95% KM (Percentile Bootstrap) UCL       1.431

   95% KM (z) UCL       1.413   95% KM Bootstrap t UCL       1.707

90% KM Chebyshev UCL       1.813 95% KM Chebyshev UCL       2.215

97.5% KM Chebyshev UCL       2.773 99% KM Chebyshev UCL       3.868

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.914 Anderson-Darling GOF Test

5% A-D Critical Value       0.789 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.177 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.674 k star (bias corrected MLE)       0.615

Theta hat (MLE)       2.289 Theta star (bias corrected MLE)       2.508

nu hat (MLE)      31.01 nu star (bias corrected)      28.3

MLE Mean (bias corrected)       1.543 MLE Sd (bias corrected)       1.967

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.257 nu hat (KM)      20.58

Approximate Chi Square Value (20.58, α)      11.28 Adjusted Chi Square Value (20.58, β)      11.02

95% Gamma Approximate KM-UCL (use when n>=50)      1.691 95% Gamma Adjusted KM-UCL (use when n<50)       1.73

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.892

Maximum       9.2 Median       0.148

SD       1.866 CV       2.093

k hat (MLE)       0.323 k star (bias corrected MLE)       0.315

Theta hat (MLE)       2.762 Theta star (bias corrected MLE)       2.829

nu hat (MLE)      25.82 nu star (bias corrected)      25.22

MLE Mean (bias corrected)       0.892 MLE Sd (bias corrected)       1.588

Adjusted Level of Significance (β)      0.044

Approximate Chi Square Value (25.22, α)      14.78 Adjusted Chi Square Value (25.22, β)      14.48

95% Gamma Approximate UCL (use when n>=50)      1.521 95% Gamma Adjusted UCL (use when n<50)       1.553

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.963 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.109 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.918 Mean in Log Scale     -1.504

SD in Original Scale       1.854 SD in Log Scale       1.699

   95% t UCL (assumes normality of ROS data)       1.412   95% Percentile Bootstrap UCL       1.455

   95% BCA Bootstrap UCL       1.592   95% Bootstrap t UCL       1.808

   95% H-UCL (Log ROS)       2.329

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.423   95% H-UCL (KM -Log)       2.052

KM SD (logged)       1.618   95% Critical H Value (KM-Log)       3.215

KM Standard Error of Mean (logged)       0.295

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.938 Mean in Log Scale     -1.216

SD in Original Scale       1.845 SD in Log Scale       1.431

   95% t UCL (Assumes normality)       1.429   95% H-Stat UCL       1.625

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL       1.501 95% GROS Adjusted Gamma UCL       1.553

95% Adjusted Gamma KM-UCL       1.73

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Caprolactam

General Statistics

Total Number of Observations      24 Number of Distinct Observations      19

Number of Missing Observations      45

Number of Detects       2 Number of Non-Detects      22

Number of Distinct Detects       2 Number of Distinct Non-Detects      17

Minimum Detect       0.14 Minimum Non-Detect       0.18

Maximum Detect       0.61 Maximum Non-Detect       6.4

Variance Detects       0.11 Percent Non-Detects      91.67%

Mean Detects       0.375 SD Detects       0.332

Median Detects       0.375 CV Detects       0.886

Skewness Detects     N/A    Kurtosis Detects     N/A

Mean of Logged Detects     -1.23 SD of Logged Detects       1.041

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.168 Standard Error of Mean      0.0379

SD       0.111 95% KM (BCA) UCL     N/A

   95% KM (t) UCL       0.233   95% KM (Percentile Bootstrap) UCL     N/A

   95% KM (z) UCL       0.23   95% KM Bootstrap t UCL     N/A

90% KM Chebyshev UCL       0.281 95% KM Chebyshev UCL       0.333

97.5% KM Chebyshev UCL       0.405 99% KM Chebyshev UCL       0.545

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       2.157 k star (bias corrected MLE)     N/A

Theta hat (MLE)       0.174 Theta star (bias corrected MLE)     N/A

nu hat (MLE)       8.628 nu star (bias corrected)     N/A

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.298 nu hat (KM)    110.3

Adjusted Level of Significance (β)      0.0392

Approximate Chi Square Value (110.31, α)      87.07 Adjusted Chi Square Value (110.31, β)      85.62

   95% Gamma Approximate KM-UCL (use when n>=50)      0.212   95% Gamma Adjusted KM-UCL (use when n<50)      0.216

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.165 Mean in Log Scale     -1.891

SD in Original Scale       0.1 SD in Log Scale       0.372

   95% t UCL (assumes normality of ROS data)       0.2    95% Percentile Bootstrap UCL       0.204

   95% BCA Bootstrap UCL       0.222   95% Bootstrap t UCL       0.265

   95% H-UCL (Log ROS)       0.187

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.719 Mean in Log Scale     -1.268

SD in Original Scale       1.066 SD in Log Scale       1.308

   95% t UCL (Assumes normality)       1.092   95% H-Stat UCL       1.493

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL     N/A

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Chrysene
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General Statistics

Total Number of Observations      40 Number of Distinct Observations      31

Number of Missing Observations      29

Number of Detects      26 Number of Non-Detects      14

Number of Distinct Detects      26 Number of Distinct Non-Detects       7

Minimum Detect      0.017 Minimum Non-Detect       0.21

Maximum Detect      12 Maximum Non-Detect       0.29

Variance Detects       9.559 Percent Non-Detects      35%

Mean Detects       2.035 SD Detects       3.092

Median Detects       0.54 CV Detects       1.52

Skewness Detects       2.011 Kurtosis Detects       3.538

Mean of Logged Detects     -0.383 SD of Logged Detects       1.623

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.338 Lilliefors GOF Test

5% Lilliefors Critical Value       0.174 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.356 Standard Error of Mean       0.422

SD       2.614 95% KM (BCA) UCL       2.154

   95% KM (t) UCL       2.066   95% KM (Percentile Bootstrap) UCL       2.07

   95% KM (z) UCL       2.049   95% KM Bootstrap t UCL       2.369

90% KM Chebyshev UCL       2.62 95% KM Chebyshev UCL       3.193

97.5% KM Chebyshev UCL       3.988 99% KM Chebyshev UCL       5.55

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.913 Anderson-Darling GOF Test

5% A-D Critical Value       0.802 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.176 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.18 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.57 k star (bias corrected MLE)       0.53

Theta hat (MLE)       3.571 Theta star (bias corrected MLE)       3.841

nu hat (MLE)      29.63 nu star (bias corrected)      27.54

MLE Mean (bias corrected)       2.035 MLE Sd (bias corrected)       2.796

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.269 nu hat (KM)      21.53

Approximate Chi Square Value (21.53, α)      11.98 Adjusted Chi Square Value (21.53, β)      11.72

95% Gamma Approximate KM-UCL (use when n>=50)      2.435 95% Gamma Adjusted KM-UCL (use when n<50)       2.491

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.326
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Maximum      12 Median       0.26

SD       2.662 CV       2.007

k hat (MLE)       0.319 k star (bias corrected MLE)       0.311

Theta hat (MLE)       4.161 Theta star (bias corrected MLE)       4.258

nu hat (MLE)      25.49 nu star (bias corrected)      24.92

MLE Mean (bias corrected)       1.326 MLE Sd (bias corrected)       2.376

Adjusted Level of Significance (β)      0.044

Approximate Chi Square Value (24.92, α)      14.55 Adjusted Chi Square Value (24.92, β)      14.25

95% Gamma Approximate UCL (use when n>=50)      2.271 95% Gamma Adjusted UCL (use when n<50)       2.319

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.976 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0912 Lilliefors GOF Test

5% Lilliefors Critical Value       0.174 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.35 Mean in Log Scale     -1.2

SD in Original Scale       2.65 SD in Log Scale       1.761

   95% t UCL (assumes normality of ROS data)       2.056   95% Percentile Bootstrap UCL       2.113

   95% BCA Bootstrap UCL       2.322   95% Bootstrap t UCL       2.482

   95% H-UCL (Log ROS)       3.725

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.163   95% H-UCL (KM -Log)       3.61

KM SD (logged)       1.736   95% Critical H Value (KM-Log)       3.384

KM Standard Error of Mean (logged)       0.316

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.366 Mean in Log Scale     -0.98

SD in Original Scale       2.642 SD in Log Scale       1.54

   95% t UCL (Assumes normality)       2.07   95% H-Stat UCL       2.644

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL       2.154 95% GROS Adjusted Gamma UCL       2.319

95% Adjusted Gamma KM-UCL       2.491

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations      40 Number of Distinct Observations      27

Number of Missing Observations      29

Page 46 of 52



Number of Detects      21 Number of Non-Detects      19

Number of Distinct Detects      20 Number of Distinct Non-Detects       8

Minimum Detect      0.013 Minimum Non-Detect       0.21

Maximum Detect       5.8 Maximum Non-Detect       0.29

Variance Detects       2.96 Percent Non-Detects      47.5%

Mean Detects       1.326 SD Detects       1.72

Median Detects       0.5 CV Detects       1.297

Skewness Detects       1.546 Kurtosis Detects       1.361

Mean of Logged Detects     -0.689 SD of Logged Detects       1.637

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.746 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.908 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.295 Lilliefors GOF Test

5% Lilliefors Critical Value       0.193 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.755 Standard Error of Mean       0.22

SD       1.358 95% KM (BCA) UCL       1.128

   95% KM (t) UCL       1.126   95% KM (Percentile Bootstrap) UCL       1.13

   95% KM (z) UCL       1.118   95% KM Bootstrap t UCL       1.299

90% KM Chebyshev UCL       1.416 95% KM Chebyshev UCL       1.716

97.5% KM Chebyshev UCL       2.132 99% KM Chebyshev UCL       2.949

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.449 Anderson-Darling GOF Test

5% A-D Critical Value       0.794 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.147 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.199 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.631 k star (bias corrected MLE)       0.573

Theta hat (MLE)       2.102 Theta star (bias corrected MLE)       2.316

nu hat (MLE)      26.51 nu star (bias corrected)      24.05

MLE Mean (bias corrected)       1.326 MLE Sd (bias corrected)       1.753

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.309 nu hat (KM)      24.74

Approximate Chi Square Value (24.74, α)      14.41 Adjusted Chi Square Value (24.74, β)      14.12

95% Gamma Approximate KM-UCL (use when n>=50)      1.296 95% Gamma Adjusted KM-UCL (use when n<50)       1.323

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.711

Maximum       5.8 Median       0.128

SD       1.396 CV       1.965

k hat (MLE)       0.33 k star (bias corrected MLE)       0.322

Theta hat (MLE)       2.155 Theta star (bias corrected MLE)       2.209
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nu hat (MLE)      26.38 nu star (bias corrected)      25.73

MLE Mean (bias corrected)       0.711 MLE Sd (bias corrected)       1.253

Adjusted Level of Significance (β)      0.044

Approximate Chi Square Value (25.73, α)      15.17 Adjusted Chi Square Value (25.73, β)      14.87

95% Gamma Approximate UCL (use when n>=50)      1.205 95% Gamma Adjusted UCL (use when n<50)       1.23

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.908 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0996 Lilliefors GOF Test

5% Lilliefors Critical Value       0.193 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.746 Mean in Log Scale     -1.542

SD in Original Scale       1.379 SD in Log Scale       1.565

   95% t UCL (assumes normality of ROS data)       1.113   95% Percentile Bootstrap UCL       1.111

   95% BCA Bootstrap UCL       1.238   95% Bootstrap t UCL       1.305

   95% H-UCL (Log ROS)       1.597

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.522   95% H-UCL (KM -Log)       1.815

KM SD (logged)       1.609   95% Critical H Value (KM-Log)       3.202

KM Standard Error of Mean (logged)       0.338

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.757 Mean in Log Scale     -1.345

SD in Original Scale       1.373 SD in Log Scale       1.366

   95% t UCL (Assumes normality)       1.122   95% H-Stat UCL       1.239

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL       1.128 95% GROS Adjusted Gamma UCL       1.23

95% Adjusted Gamma KM-UCL       1.323

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Pyrene

General Statistics

Total Number of Observations      40 Number of Distinct Observations      33

Number of Missing Observations      29

Number of Detects      29 Number of Non-Detects      11

Number of Distinct Detects      28 Number of Distinct Non-Detects       6

Minimum Detect      0.028 Minimum Non-Detect       0.21

Maximum Detect      24 Maximum Non-Detect       0.29
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Variance Detects      37.59 Percent Non-Detects      27.5%

Mean Detects       3.548 SD Detects       6.131

Median Detects       0.77 CV Detects       1.728

Skewness Detects       2.223 Kurtosis Detects       4.301

Mean of Logged Detects    -0.0494 SD of Logged Detects       1.715

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.616 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.926 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.333 Lilliefors GOF Test

5% Lilliefors Critical Value       0.165 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       2.606 Standard Error of Mean       0.861

SD       5.353   95% KM (BCA) UCL       4.109

   95% KM (t) UCL       4.057   95% KM (Percentile Bootstrap) UCL       4.081

   95% KM (z) UCL       4.023   95% KM Bootstrap t UCL       4.713

90% KM Chebyshev UCL       5.19 95% KM Chebyshev UCL       6.361

97.5% KM Chebyshev UCL       7.985 99% KM Chebyshev UCL      11.18

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.375 Anderson-Darling GOF Test

5% A-D Critical Value       0.815 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.193 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.172 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.485 k star (bias corrected MLE)       0.458

Theta hat (MLE)       7.314 Theta star (bias corrected MLE)       7.748

nu hat (MLE)      28.13 nu star (bias corrected)      26.56

MLE Mean (bias corrected)       3.548 MLE Sd (bias corrected)       5.243

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.237 nu hat (KM)      18.96

Approximate Chi Square Value (18.96, α)      10.09 Adjusted Chi Square Value (18.96, β)       9.843

   95% Gamma Approximate KM-UCL (use when n>=50)      4.898   95% Gamma Adjusted KM-UCL (use when n<50)      5.019

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       2.575

Maximum      24 Median       0.408

SD       5.436 CV       2.111

k hat (MLE)       0.306 k star (bias corrected MLE)       0.3

Theta hat (MLE)       8.42 Theta star (bias corrected MLE)       8.596

nu hat (MLE)      24.46 nu star (bias corrected)      23.96

MLE Mean (bias corrected)       2.575 MLE Sd (bias corrected)       4.705

Adjusted Level of Significance (β)      0.044

Approximate Chi Square Value (23.96, α)      13.82 Adjusted Chi Square Value (23.96, β)      13.53
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   95% Gamma Approximate UCL (use when n>=50)      4.464   95% Gamma Adjusted UCL (use when n<50)       4.56

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.926 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0992 Lilliefors GOF Test

5% Lilliefors Critical Value       0.165 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.598 Mean in Log Scale     -0.721

SD in Original Scale       5.425 SD in Log Scale       1.851

   95% t UCL (assumes normality of ROS data)       4.043   95% Percentile Bootstrap UCL       4.01

   95% BCA Bootstrap UCL       4.453   95% Bootstrap t UCL       4.695

   95% H-UCL (Log ROS)       7.721

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -0.669   95% H-UCL (KM -Log)       6.888

KM SD (logged)       1.791   95% Critical H Value (KM-Log)       3.466

KM Standard Error of Mean (logged)       0.306

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.605 Mean in Log Scale     -0.617

SD in Original Scale       5.421 SD in Log Scale       1.728

   95% t UCL (Assumes normality)       4.05   95% H-Stat UCL       6.101

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       7.985

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

VOCs_Methyl acetate

General Statistics

Total Number of Observations      27 Number of Distinct Observations      25

Number of Missing Observations      42

Number of Detects       9 Number of Non-Detects      18

Number of Distinct Detects       9 Number of Distinct Non-Detects      16

Minimum Detect     0.0037 Minimum Non-Detect     0.0038

Maximum Detect       0.13 Maximum Non-Detect      0.04

Variance Detects     0.00149Percent Non-Detects      66.67%

Mean Detects      0.0319 SD Detects      0.0386

Median Detects      0.02 CV Detects       1.211

Skewness Detects       2.489 Kurtosis Detects       6.774

Mean of Logged Detects     -3.944 SD of Logged Detects       1.06
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Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.673 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.357 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0135 Standard Error of Mean     0.00509

SD      0.0248   95% KM (BCA) UCL      0.0229

95% KM (t) UCL      0.0222 95% KM (Percentile Bootstrap) UCL      0.0224

   95% KM (z) UCL      0.0219   95% KM Bootstrap t UCL      0.0337

90% KM Chebyshev UCL      0.0288 95% KM Chebyshev UCL      0.0357

97.5% KM Chebyshev UCL      0.0453 99% KM Chebyshev UCL      0.0641

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.38 Anderson-Darling GOF Test

5% A-D Critical Value       0.741 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.228 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.286 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.14 k star (bias corrected MLE)       0.834

Theta hat (MLE)      0.028 Theta star (bias corrected MLE)      0.0382

nu hat (MLE)      20.52 nu star (bias corrected)      15.02

MLE Mean (bias corrected)      0.0319 MLE Sd (bias corrected)      0.0349

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.296 nu hat (KM)      15.98

Approximate Chi Square Value (15.98, α)       7.948 Adjusted Chi Square Value (15.98, β)       7.587

95% Gamma Approximate KM-UCL (use when n>=50)     0.0271 95% Gamma Adjusted KM-UCL (use when n<50)      0.0284

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0037 Mean      0.0173

Maximum       0.13 Median      0.01

SD      0.0239 CV       1.379

k hat (MLE)       1.674 k star (bias corrected MLE)       1.512

Theta hat (MLE)      0.0103 Theta star (bias corrected MLE)      0.0114

nu hat (MLE)      90.38 nu star (bias corrected)      81.67

MLE Mean (bias corrected)      0.0173 MLE Sd (bias corrected)      0.0141

Adjusted Level of Significance (β)      0.0401

Approximate Chi Square Value (81.67, α)      61.84 Adjusted Chi Square Value (81.67, β)      60.74

95% Gamma Approximate UCL (use when n>=50)     0.0228 95% Gamma Adjusted UCL (use when n<50)      0.0233

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.967 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level
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Lilliefors Test Statistic       0.177 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0128 Mean in Log Scale     -5.174

SD in Original Scale      0.0255 SD in Log Scale       1.088

   95% t UCL (assumes normality of ROS data)      0.0211   95% Percentile Bootstrap UCL      0.0211

   95% BCA Bootstrap UCL      0.0273   95% Bootstrap t UCL      0.0364

   95% H-UCL (Log ROS)      0.018

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -4.991   95% H-UCL (KM -Log)      0.0173

KM SD (logged)       0.966   95% Critical H Value (KM-Log)       2.477

KM Standard Error of Mean (logged)       0.204

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0138 Mean in Log Scale     -5.003

SD in Original Scale      0.0253 SD in Log Scale       1.066

   95% t UCL (Assumes normality)      0.0221   95% H-Stat UCL      0.0204

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL      0.0222 95% GROS Adjusted Gamma UCL      0.0233

95% Adjusted Gamma KM-UCL      0.0284

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B6 

SOIL – BLISS BROOK 



  8705    95% Adjusted Gamma UCL (use when n<50)  8724

Adjusted Level of Significance     0.0448 Adjusted Chi Square Value  1149

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.94 Shapiro Wilk Lognormal GOF Test

Gamma Statistics

k hat (MLE)     14.31 k star (bias corrected MLE)     13.39

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))

Theta hat (MLE)   568.8 Theta star (bias corrected MLE)   607.8

nu hat (MLE)  1316 nu star (bias corrected)  1232

MLE Mean (bias corrected)  8136 MLE Sd (bias corrected)  2224

Approximate Chi Square Value (0.05)  1151

   95% Student's-t UCL  8664    95% Adjusted-CLT UCL (Chen-1995)  8674

   95% Modified-t UCL (Johnson-1978)  8667

Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.678 Anderson-Darling Gamma GOF Test

5% K-S Critical Value      0.13 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.748 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.113

5% Lilliefors Critical Value      0.129 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.956 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.945 Data appear Normal at 5% Significance Level

Mean  8136

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.115 Lilliefors GOF Test

SD  2129 Std. Error of Mean   314

Number of Missing Observations     20

Minimum  3650

95%

Coefficient of Variation      0.262 Skewness      0.43

Maximum 13600 Median  7920

Number of Bootstrap Operations 2000

Inorganics_Aluminum

From File   ProUCL Input-Eco Soil Bliss.xls

Full Precision   OFF

Confidence Coefficient

General Statistics

Total Number of Observations     46 Number of Distinct Observations     43

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.110/4/2017 6:17:58 PM
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Skewness Detects      3.15 Kurtosis Detects      9.942

Mean of Logged Detects      0.106 SD of Logged Detects      1.58

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.408 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.842 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.491

     65.52%

Number of Distinct Detects     10 Number of Distinct Non-Detects     17

Minimum Detect      0.18 Minimum Non-Detect      0.13

Median Detects      1.12 CV Detects      2.613

Maximum Detect     48.3 Maximum Non-Detect     38.7

Variance Detects   224.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects      5.731 SD Detects     14.97

Percent Non-Detects

Inorganics_Antimony

General Statistics

Total Number of Observations     29 Number of Distinct Observations     26

Number of Missing Observations     37

Number of Detects     10 Number of Non-Detects     19

   95% Hall's Bootstrap UCL  8687    95% Percentile Bootstrap UCL  8663

   95% BCA Bootstrap UCL  8660

  9078    95% Chebyshev(Mean, Sd) UCL  9505

 97.5% Chebyshev(Mean, Sd) UCL 10097    99% Chebyshev(Mean, Sd) UCL 11260

 11507

Suggested UCL to Use

95% Student's-t UCL  8664

   90% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  9622  97.5% Chebyshev (MVUE) UCL 10258

   99% Chebyshev (MVUE) UCL

   95% CLT UCL  8653    95% Jackknife UCL  8664

   95% Standard Bootstrap UCL  8660    95% Bootstrap-t UCL  8733

Lognormal Statistics

Minimum of Logged Data      8.202 Mean of logged Data      8.969

5% Lilliefors Critical Value      0.129 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL  8778    90% Chebyshev (MVUE) UCL  9164

Maximum of Logged Data      9.518 SD of logged Data      0.276

Lilliefors Test Statistic      0.129 Lilliefors Lognormal GOF Test

5% Shapiro Wilk Critical Value      0.945 Data Not Lognormal at 5% Significance Level
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      1.082

80% gamma percentile (KM)      1.314 90% gamma percentile (KM)      5.843

95% gamma percentile (KM)     13.62 99% gamma percentile (KM)     39.65

   95% Gamma Approximate KM-UCL (use when n>=50)      9.99    95% Gamma Adjusted KM-UCL (use when n<50)     10.98

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (5.08, α)      1.189 Adjusted Chi Square Value (5.08, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      2.338 SD (KM)      8.712

Variance (KM)     75.9 SE of Mean (KM)      1.71

k hat (KM)     0.072 k star (KM)     0.0876

nu hat (KM)      4.177 nu star (KM)      5.078

theta hat (KM)     32.46 theta star (KM)     26.7

      0.201 k star (bias corrected MLE)      0.203

Theta hat (MLE)      9.88 Theta star (bias corrected MLE)      9.772

95% Gamma Approximate UCL (use when n>=50)      4.598 95% Gamma Adjusted UCL (use when n<50)      4.847

nu hat (MLE)     11.64 nu star (bias corrected)     11.77

Adjusted Level of Significance (β)     0.0407

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (11.77, α)      5.075 Adjusted Chi Square Value (11.77, β)      4.814

k hat (MLE)

SD      8.929 CV      4.503

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      1.983

k hat (MLE)      0.401 k star (bias corrected MLE)      0.347

Maximum     48.3 Median     0.01

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)     14.29 Theta star (bias corrected MLE)     16.5

nu hat (MLE)      8.022 nu star (bias corrected)      6.948

99% KM Chebyshev UCL     19.36

Mean (detects)      5.731

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.284 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.528 Anderson-Darling GOF Test

5% A-D Critical Value      0.795 Detected Data Not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      2.338 KM Standard Error of Mean      1.71

K-S Test Statistic      0.382 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL     13.02

KM SD      8.712    95% KM (BCA) UCL      5.662

   95% KM (t) UCL      5.248    95% KM (Percentile Bootstrap) UCL      5.545

   95% KM (z) UCL      5.151    95% KM Bootstrap t UCL     24.32

90% KM Chebyshev UCL      7.469 95% KM Chebyshev UCL      9.794

5% Lilliefors Critical Value      0.262 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level
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      6.897%

Number of Distinct Detects     22 Number of Distinct Non-Detects      1

Minimum Detect      0.16 Minimum Non-Detect      0.13

Maximum Detect      2.6 Maximum Non-Detect      0.13

Variance Detects      0.29

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects      0.602 SD Detects      0.539

Percent Non-Detects

Inorganics_Cadmium

General Statistics

Total Number of Observations     29 Number of Distinct Observations     23

Number of Missing Observations     37

Number of Detects     27 Number of Non-Detects      2

SD in Original Scale      9.672 SD in Log Scale      1.81

   95% t UCL (Assumes normality)      8.737    95% H-Stat UCL     30.44

Suggested UCL to Use

95% KM (Chebyshev) UCL      9.794

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

KM SD (logged)      1.346    95% Critical H Value (KM-Log)      2.926

KM Standard Error of Mean (logged)      0.333    95% H-UCL (KM -Log)      2.518

KM SD (logged)      1.346    95% Critical H Value (KM-Log)      2.926

KM Standard Error of Mean (logged)      0.333

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      5.682 Mean in Log Scale      0.542

      8.893 SD in Log Scale      1.437

   95% t UCL (assumes normality of ROS data)      4.956    95% Percentile Bootstrap UCL      5.44

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -0.727 KM Geo Mean      0.484

   95% BCA Bootstrap UCL      7.195    95% Bootstrap t UCL     40.92

   95% H-UCL (Log ROS)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.865 Shapiro Wilk GOF Test

      2.249

SD in Original Scale

5% Shapiro Wilk Critical Value      0.842 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.223 Lilliefors GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.147 Mean in Log Scale    -1.051

5% Lilliefors Critical Value      0.262 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)
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Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.57 SD (KM)      0.524

Variance (KM)      0.275 SE of Mean (KM)     0.0992

k hat (KM)      1.181 k star (KM)      1.082

      1.277 k star (bias corrected MLE)      1.168

Theta hat (MLE)      0.44 Theta star (bias corrected MLE)      0.481

95% Gamma Approximate UCL (use when n>=50)      0.764 95% Gamma Adjusted UCL (use when n<50)      0.778

nu hat (MLE)     74.07 nu star (bias corrected)     67.74

Adjusted Level of Significance (β)     0.0407

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (67.74, α)     49.8 Adjusted Chi Square Value (67.74, β)     48.88

k hat (MLE)

SD      0.541 CV      0.964

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.561

k hat (MLE)      2.197 k star (bias corrected MLE)      1.977

Maximum      2.6 Median      0.43

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)      0.274 Theta star (bias corrected MLE)      0.305

nu hat (MLE)   118.6 nu star (bias corrected)   106.8

99% KM Chebyshev UCL      1.557

Mean (detects)      0.602

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.17 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.058 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected Data Not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      0.57 KM Standard Error of Mean     0.0992

K-S Test Statistic      0.197 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL      1.189

KM SD      0.524    95% KM (BCA) UCL      0.738

   95% KM (t) UCL      0.738    95% KM (Percentile Bootstrap) UCL      0.745

   95% KM (z) UCL      0.733    95% KM Bootstrap t UCL      0.885

90% KM Chebyshev UCL      0.867 95% KM Chebyshev UCL      1.002

Skewness Detects      2.63 Kurtosis Detects      7.547

Mean of Logged Detects    -0.752 SD of Logged Detects      0.66

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.682 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.167 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.923 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.264

Median Detects      0.45 CV Detects      0.895
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Inorganics_Chromium

General Statistics

      0.735    95% H-Stat UCL      0.811

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.538 SD in Log Scale      0.816

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

KM H-UCL      0.735

KM SD (logged)      0.705    95% Critical H Value (KM-Log)      2.133

KM Standard Error of Mean (logged)      0.133 95% H-UCL (KM -Log)      0.735

KM SD (logged)      0.705    95% Critical H Value (KM-Log)      2.133

KM Standard Error of Mean (logged)      0.133

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.565 Mean in Log Scale    -0.888

SD in Original Scale      0.535 SD in Log Scale      0.752

   95% t UCL (assumes normality of ROS data)      0.737    95% Percentile Bootstrap UCL      0.734

   95% BCA Bootstrap UCL      0.8    95% Bootstrap t UCL      0.868

   95% H-UCL (Log ROS)      0.767

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -0.841 KM Geo Mean      0.431

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.948 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.923 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.145 Lilliefors GOF Test

5% Lilliefors Critical Value      0.167 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.568 Mean in Log Scale    -0.859

     44.65

80% gamma percentile (KM)      0.911 90% gamma percentile (KM)      1.286

95% gamma percentile (KM)      1.66 99% gamma percentile (KM)      2.522

   95% Gamma Approximate KM-UCL (use when n>=50)      0.785    95% Gamma Adjusted KM-UCL (use when n<50)      0.801

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (62.75, α)     45.53 Adjusted Chi Square Value (62.75, β)

nu hat (KM)     68.5 nu star (KM)     62.75

theta hat (KM)      0.482 theta star (KM)      0.527
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      8.403 SD of logged Data      1.864

   99% Chebyshev (MVUE) UCL  2090

Assuming Lognormal Distribution

   95% H-UCL  1010    90% Chebyshev (MVUE) UCL   959.9

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.956 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  1181  97.5% Chebyshev (MVUE) UCL  1487

Maximum of Logged Data

5% Shapiro Wilk P Value     0.0563 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0785 Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data      1.253 Mean of logged Data      4.49

5% Lilliefors Critical Value      0.111 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Adjusted Chi Square Value     35.94

MLE Mean (bias corrected)   421.3 MLE Sd (bias corrected)   657.2

Approximate Chi Square Value (0.05)     36.24

5% K-S Critical Value      0.12 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   601.7    95% Adjusted Gamma UCL (use when n<50)   606.8

Adjusted Level of Significance     0.0462

nu hat (MLE)     52.95 nu star (bias corrected)     51.77

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.42 k star (bias corrected MLE)

   95% Adjusted-CLT UCL (Chen-1995)   646.2

Theta hat (MLE)  1002 Theta star (bias corrected MLE)  1025

      0.411

K-S Test Statistic      0.155 Kolmogorov-Smirnov Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)   608.7

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   601.3

Gamma GOF Test

A-D Test Statistic      2.362 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.835 Data Not Gamma Distributed at 5% Significance Level

      0.538 Shapiro Wilk GOF Test

SD   855.6 Std. Error of Mean   107.8

Coefficient of Variation      2.031 Skewness      3.279

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value      0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.322 Lilliefors GOF Test

5% Lilliefors Critical Value      0.111 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic

Maximum  4460 Median     66.15

Total Number of Observations     63 Number of Distinct Observations     61

Minimum      3.5 Mean   421.3

Number of Missing Observations      3
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Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.756 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     37.67

Lilliefors GOF Test

K-S Test Statistic      0.149 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.56

5% Lilliefors Critical Value      0.161 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.926 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.192

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     37.55    95% Adjusted-CLT UCL (Chen-1995)     38.12

Minimum      5 Mean     30.87

Maximum     79.4 Median     21.3

Std. Error of Mean      3.927

Coefficient of Variation      0.685 Skewness      1.014

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Normal GOF Test

Shapiro Wilk Test Statistic      0.871 Shapiro Wilk GOF Test

SD     21.15

Number of Missing Observations     37

Inorganics_Copper

General Statistics

 97.5% Chebyshev(Mean, Sd) UCL  1094    99% Chebyshev(Mean, Sd) UCL  1494

Total Number of Observations     29 Number of Distinct Observations     28

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL  1010

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   744.7    95% Chebyshev(Mean, Sd) UCL   891.2

   95% BCA Bootstrap UCL   657.5

   95% CLT UCL   598.6    95% Jackknife UCL   601.3

   95% Standard Bootstrap UCL   596.1

   95% Hall's Bootstrap UCL   699.9    95% Percentile Bootstrap UCL   607.2

   95% Bootstrap-t UCL   709.1
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Cyanide

General Statistics

   95% Hall's Bootstrap UCL     38.04    95% Percentile Bootstrap UCL     37.22

   95% BCA Bootstrap UCL     38.03

     42.65    95% Chebyshev(Mean, Sd) UCL     47.98

 97.5% Chebyshev(Mean, Sd) UCL     55.39    99% Chebyshev(Mean, Sd) UCL     69.94

     74.44

Suggested UCL to Use

95% Adjusted Gamma UCL     39.06

   90% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     50.08  97.5% Chebyshev (MVUE) UCL     58.3

   99% Chebyshev (MVUE) UCL

   95% CLT UCL     37.32    95% Jackknife UCL     37.55

   95% Standard Bootstrap UCL     37.37    95% Bootstrap-t UCL     38.53

      3.203

5% Lilliefors Critical Value      0.161 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% H-UCL     41.6    90% Chebyshev (MVUE) UCL     44.16

Maximum of Logged Data      4.374 SD of logged Data      0.698

Adjusted Level of Significance     0.0407 Adjusted Chi Square Value     98.19

Assuming Lognormal Distribution

Lognormal Statistics

Minimum of Logged Data      1.609 Mean of logged Data

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.965 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     38.54    95% Adjusted Gamma UCL (use when n<50)     39.06

5% Shapiro Wilk Critical Value      0.926 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.118 Lilliefors Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.364 k star (bias corrected MLE)      2.142

Theta hat (MLE)     13.06 Theta star (bias corrected MLE)     14.41

nu hat (MLE)   137.1 nu star (bias corrected)   124.3

MLE Mean (bias corrected)     30.87 MLE Sd (bias corrected)     21.09

Approximate Chi Square Value (0.05)     99.51

5% K-S Critical Value      0.164 Detected data appear Gamma Distributed at 5% Significance Level
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      0.793 k star (bias corrected MLE)      0.703

Theta hat (MLE)      0.617 Theta star (bias corrected MLE)      0.696

nu hat (MLE)     30.14 nu star (bias corrected)     26.72

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

k hat (MLE)

SD      0.602 CV      1.231

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.489

k hat (MLE)      1.086 k star (bias corrected MLE)      0.913

Maximum      2.5 Median      0.276

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)      0.536 Theta star (bias corrected MLE)      0.637

nu hat (MLE)     32.57 nu star (bias corrected)     27.39

99% KM Chebyshev UCL      1.933

Mean (detects)      0.581

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.228 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.435 Anderson-Darling GOF Test

5% A-D Critical Value      0.761 Detected data appear Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      0.508 KM Standard Error of Mean      0.143

K-S Test Statistic      0.204 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL      1.403

KM SD      0.59    95% KM (BCA) UCL      0.769

95% KM (t) UCL      0.757 95% KM (Percentile Bootstrap) UCL      0.751

   95% KM (z) UCL      0.744    95% KM Bootstrap t UCL      0.919

90% KM Chebyshev UCL      0.938 95% KM Chebyshev UCL      1.133

Skewness Detects      2.077 Kurtosis Detects      5.083

Mean of Logged Detects    -1.069 SD of Logged Detects      1.085

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.763 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.22 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.215

     21.05%

Number of Distinct Detects     14 Number of Distinct Non-Detects      4

Minimum Detect     0.072 Minimum Non-Detect     0.082

Median Detects      0.36 CV Detects      1.112

Maximum Detect      2.5 Maximum Non-Detect      1.4

Variance Detects      0.418

Mean Detects      0.581 SD Detects      0.646

Percent Non-Detects

Total Number of Observations     19 Number of Distinct Observations     18

Number of Missing Observations     37

Number of Detects     15 Number of Non-Detects      4
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When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

SD in Original Scale      0.597 SD in Log Scale      1.2

   95% t UCL (Assumes normality)      0.772    95% H-Stat UCL      1.379

Suggested UCL to Use

95% KM (t) UCL      0.757

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

KM SD (logged)      1.095    95% Critical H Value (KM-Log)      2.748

KM Standard Error of Mean (logged)      0.272    95% H-UCL (KM -Log)      1.043

KM SD (logged)      1.095    95% Critical H Value (KM-Log)      2.748

KM Standard Error of Mean (logged)      0.272

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.534 Mean in Log Scale    -1.221

SD in Original Scale      0.6 SD in Log Scale      1.136

   95% t UCL (assumes normality of ROS data)      0.729    95% Percentile Bootstrap UCL      0.722

   95% BCA Bootstrap UCL      0.792    95% Bootstrap t UCL      0.908

   95% H-UCL (Log ROS)      1.091

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -1.267 KM Geo Mean      0.282

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.944 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.196 Lilliefors GOF Test

5% Lilliefors Critical Value      0.22 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.49 Mean in Log Scale    -1.31

     14.02

80% gamma percentile (KM)      0.837 90% gamma percentile (KM)      1.293

95% gamma percentile (KM)      1.767 99% gamma percentile (KM)      2.901

   95% Gamma Approximate KM-UCL (use when n>=50)      0.869    95% Gamma Adjusted KM-UCL (use when n<50)      0.912

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (25.13, α)     14.71 Adjusted Chi Square Value (25.13, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.508 SD (KM)      0.59

Variance (KM)      0.348 SE of Mean (KM)      0.143

k hat (KM)      0.744 k star (KM)      0.661

nu hat (KM)     28.26 nu star (KM)     25.13

theta hat (KM)      0.684 theta star (KM)      0.769

95% Gamma Approximate UCL (use when n>=50)      0.82 95% Gamma Adjusted UCL (use when n<50)      0.859

Adjusted Level of Significance (β)     0.0369

Approximate Chi Square Value (26.72, α)     15.93 Adjusted Chi Square Value (26.72, β)     15.21
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Lognormal GOF Test

Shapiro Wilk Test Statistic      0.974 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value      0.415 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0786 Lilliefors Lognormal GOF Test

   116.7

MLE Mean (bias corrected)   161.8 MLE Sd (bias corrected)   151.4

Approximate Chi Square Value (0.05)   117.2

Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   198.7    95% Adjusted Gamma UCL (use when n<50)   199.7

Adjusted Level of Significance     0.0462 Adjusted Chi Square Value

nu hat (MLE)   149.8 nu star (bias corrected)   144

Gamma Statistics

k hat (MLE)      1.189 k star (bias corrected MLE)      1.143

   95% Modified-t UCL (Johnson-1978)   200.4

Theta hat (MLE)   136.1 Theta star (bias corrected MLE)   141.6

5% K-S Critical Value      0.115 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      1.238 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   199.3    95% Adjusted-CLT UCL (Chen-1995)   205.8

5% A-D Critical Value      0.776 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.146 Kolmogorov-Smirnov Gamma GOF Test

      0.111 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.722 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 1.221E-15 Data Not Normal at 5% Significance Level

   161.8

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.251 Lilliefors GOF Test

5% Lilliefors Critical Value

   178.4 Std. Error of Mean     22.48

Number of Missing Observations      3

Minimum      7.3 Mean

Coefficient of Variation      1.103 Skewness      2.304

Maximum   876 Median     92.3

SD

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Inorganics_Lead

General Statistics

Total Number of Observations     63 Number of Distinct Observations     62
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      2.892

Shapiro Wilk Test Statistic      0.588 Shapiro Wilk GOF Test

SD   531.1 Std. Error of Mean     98.62

Coefficient of Variation      1.287 Skewness

5% Shapiro Wilk Critical Value      0.926 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.296 Lilliefors GOF Test

Inorganics_Manganese

General Statistics

5% Lilliefors Critical Value      0.161 Data Not Normal at 5% Significance Level

Normal GOF Test

Total Number of Observations     29 Number of Distinct Observations     28

Number of Missing Observations     37

Minimum     51.1 Mean   412.5

Maximum  2330 Median   226

   90% Chebyshev(Mean, Sd) UCL   229.2    95% Chebyshev(Mean, Sd) UCL   259.8

 97.5% Chebyshev(Mean, Sd) UCL   302.2    99% Chebyshev(Mean, Sd) UCL   385.5

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

95% H-UCL   222.5

   95% BCA Bootstrap UCL   208.6

   95% CLT UCL   198.8    95% Jackknife UCL   199.3

   95% Standard Bootstrap UCL   199.2

      6.775 SD of logged Data      1.006

   95% Hall's Bootstrap UCL   207.7    95% Percentile Bootstrap UCL   199.9

   95% Bootstrap-t UCL   208.6

   99% Chebyshev (MVUE) UCL   411.7

Assuming Lognormal Distribution

   95% H-UCL   222.5    90% Chebyshev (MVUE) UCL   239.2

   95% Chebyshev (MVUE) UCL   272.9  97.5% Chebyshev (MVUE) UCL   319.7

Maximum of Logged Data

Lognormal Statistics

Minimum of Logged Data      1.988 Mean of logged Data      4.61

5% Lilliefors Critical Value      0.111 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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 97.5% Chebyshev(Mean, Sd) UCL  1028    99% Chebyshev(Mean, Sd) UCL  1394

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   708.4    95% Chebyshev(Mean, Sd) UCL   842.4

   95% BCA Bootstrap UCL   633.7

   95% CLT UCL   574.7    95% Jackknife UCL   580.3

   95% Standard Bootstrap UCL   566.7

      7.754 SD of logged Data      0.874

   95% Hall's Bootstrap UCL  1335    95% Percentile Bootstrap UCL   586.7

   95% Bootstrap-t UCL   816.4

   99% Chebyshev (MVUE) UCL  1067

Assuming Lognormal Distribution

   95% H-UCL   567.3    90% Chebyshev (MVUE) UCL   587.2

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.949 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   681  97.5% Chebyshev (MVUE) UCL   811.1

Maximum of Logged Data

5% Shapiro Wilk Critical Value      0.926 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.103 Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data      3.934 Mean of logged Data      5.576

5% Lilliefors Critical Value      0.161 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

MLE Mean (bias corrected)   412.5 MLE Sd (bias corrected)   384

Approximate Chi Square Value (0.05)     49.1

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   562.3    95% Adjusted Gamma UCL (use when n<50)   572.9

Adjusted Level of Significance     0.0407 Adjusted Chi Square Value     48.19

K-S Test Statistic      0.177 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value      0.166 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.262 k star (bias corrected MLE)      1.154

Theta hat (MLE)   327 Theta star (bias corrected MLE)   357.5

nu hat (MLE)     73.17 nu star (bias corrected)     66.93

   95% Modified-t UCL (Johnson-1978)   589.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   580.3    95% Adjusted-CLT UCL (Chen-1995)   631.3

Gamma GOF Test

A-D Test Statistic      1.489 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.768 Data Not Gamma Distributed at 5% Significance Level

Data Not Normal at 5% Significance Level
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k hat (MLE)      1.79 k star (bias corrected MLE)      1.609

99% KM Chebyshev UCL      0.437

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.174 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.394 Anderson-Darling GOF Test

5% A-D Critical Value      0.759 Detected data appear Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      0.186 KM Standard Error of Mean     0.0252

K-S Test Statistic     0.094 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL      0.344

KM SD      0.13    95% KM (BCA) UCL      0.23

   95% KM (t) UCL      0.229    95% KM (Percentile Bootstrap) UCL      0.227

   95% KM (z) UCL      0.228    95% KM Bootstrap t UCL      0.233

90% KM Chebyshev UCL      0.262 95% KM Chebyshev UCL      0.296

Skewness Detects      0.562 Kurtosis Detects    -1.002

Mean of Logged Detects    -1.949 SD of Logged Detects      0.892

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.904 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.17 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.92 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.181

     10.34%

Number of Distinct Detects     21 Number of Distinct Non-Detects      3

Minimum Detect     0.013 Minimum Non-Detect      0.17

Median Detects      0.15 CV Detects      0.695

Maximum Detect      0.44 Maximum Non-Detect      0.65

Variance Detects     0.018

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Mean Detects      0.193 SD Detects      0.134

Percent Non-Detects

Number of Detects     26 Number of Non-Detects      3

Inorganics_Mercury

General Statistics

Total Number of Observations     29

Number of Missing Observations     37

Number of Distinct Observations     23

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL   567.3
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KM SD (logged)      0.875    95% Critical H Value (KM-Log)      2.317

KM Standard Error of Mean (logged)      0.173    95% H-UCL (KM -Log)      0.295

KM SD (logged)      0.875    95% Critical H Value (KM-Log)      2.317

SD in Original Scale      0.13 SD in Log Scale      0.852

   95% t UCL (assumes normality of ROS data)      0.225    95% Percentile Bootstrap UCL      0.223

   95% BCA Bootstrap UCL      0.229    95% Bootstrap t UCL      0.229

   95% H-UCL (Log ROS)      0.286

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -1.988 KM Geo Mean      0.137

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.927 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.92 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.116 Lilliefors GOF Test

5% Lilliefors Critical Value      0.17 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.184 Mean in Log Scale    -1.984

     84.32

80% gamma percentile (KM)      0.281 90% gamma percentile (KM)      0.368

95% gamma percentile (KM)      0.452 99% gamma percentile (KM)      0.637

95% Gamma Approximate KM-UCL (use when n>=50)      0.237 95% Gamma Adjusted KM-UCL (use when n<50)      0.24

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (108.59, α)     85.54 Adjusted Chi Square Value (108.59, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.186 SD (KM)      0.13

Variance (KM)     0.0169 SE of Mean (KM)     0.0252

k hat (KM)      2.063 k star (KM)      1.872

nu hat (KM)   119.6 nu star (KM)   108.6

theta hat (KM)     0.0904 theta star (KM)     0.0996

      1.909 k star (bias corrected MLE)      1.735

Theta hat (MLE)     0.0973 Theta star (bias corrected MLE)      0.107

95% Gamma Approximate UCL (use when n>=50)      0.238 95% Gamma Adjusted UCL (use when n<50)      0.242

nu hat (MLE)   110.7 nu star (bias corrected)   100.6

Adjusted Level of Significance (β)     0.0407

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (100.62, α)     78.48 Adjusted Chi Square Value (100.62, β)     77.31

k hat (MLE)

SD      0.129 CV      0.694

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.013 Mean      0.186

Maximum      0.44 Median      0.13

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)      0.108 Theta star (bias corrected MLE)      0.12

nu hat (MLE)     93.1 nu star (bias corrected)     83.69

Mean (detects)      0.193
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99% KM Chebyshev UCL      4.21

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.503 Anderson-Darling GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      1.515 KM Standard Error of Mean      0.271

97.5% KM Chebyshev UCL      3.206

KM SD      1.429    95% KM (BCA) UCL      2.017

   95% KM (t) UCL      1.976    95% KM (Percentile Bootstrap) UCL      1.992

   95% KM (z) UCL      1.96    95% KM Bootstrap t UCL      2.169

90% KM Chebyshev UCL      2.327 95% KM Chebyshev UCL      2.695

Skewness Detects      1.938 Kurtosis Detects      2.88

Mean of Logged Detects      0.105 SD of Logged Detects      0.774

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.704 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.164 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.924 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.313

      3.448%

Number of Distinct Detects     23 Number of Distinct Non-Detects      1

Minimum Detect      0.29 Minimum Non-Detect      3.1

Median Detects      0.99 CV Detects      0.961

Maximum Detect      5.8 Maximum Non-Detect      3.1

Variance Detects      2.172

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects      1.534 SD Detects      1.474

Percent Non-Detects

Inorganics_Selenium

General Statistics

Total Number of Observations     29 Number of Distinct Observations     24

Number of Missing Observations     37

Number of Detects     28 Number of Non-Detects      1

SD in Original Scale      0.131 SD in Log Scale      0.862

   95% t UCL (Assumes normality)      0.234    95% H-Stat UCL      0.304

Suggested UCL to Use

95% KM Adjusted Gamma UCL      0.24 95% GROS Adjusted Gamma UCL      0.242

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

KM Standard Error of Mean (logged)      0.173

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.192 Mean in Log Scale    -1.938
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SD in Original Scale      1.451 SD in Log Scale      0.761

   95% t UCL (assumes normality of ROS data)      1.972    95% Percentile Bootstrap UCL      1.99

   95% BCA Bootstrap UCL      2.059    95% Bootstrap t UCL      2.184

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.932 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.924 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.175 Lilliefors GOF Test

5% Lilliefors Critical Value      0.164 Detected Data Not Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.514 Mean in Log Scale     0.0998

     42.17

80% gamma percentile (KM)      2.432 90% gamma percentile (KM)      3.462

95% gamma percentile (KM)      4.49 99% gamma percentile (KM)      6.87

   95% Gamma Approximate KM-UCL (use when n>=50)      2.106    95% Gamma Adjusted KM-UCL (use when n<50)      2.148

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (59.80, α)     43.02 Adjusted Chi Square Value (59.80, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      1.515 SD (KM)      1.429

Variance (KM)      2.041 SE of Mean (KM)      0.271

k hat (KM)      1.124 k star (KM)      1.031

nu hat (KM)     65.21 nu star (KM)     59.8

theta hat (KM)      1.347 theta star (KM)      1.469

      1.738 k star (bias corrected MLE)      1.581

Theta hat (MLE)      0.871 Theta star (bias corrected MLE)      0.958

95% Gamma Approximate UCL (use when n>=50)      1.966 95% Gamma Adjusted UCL (use when n<50)      1.997

nu hat (MLE)   100.8 nu star (bias corrected)     91.71

Adjusted Level of Significance (β)     0.0407

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (91.71, α)     70.63 Adjusted Chi Square Value (91.71, β)     69.52

k hat (MLE)

SD      1.451 CV      0.958

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.29 Mean      1.514

k hat (MLE)      1.698 k star (bias corrected MLE)      1.54

Maximum      5.8 Median      0.98

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)      0.903 Theta star (bias corrected MLE)      0.996

nu hat (MLE)     95.07 nu star (bias corrected)     86.22

Mean (detects)      1.534

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.168 Detected Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.761 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.232 Kolmogorov-Smirnov GOF
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      5.264 KM Standard Error of Mean      2.074

KM SD     10.83    95% KM (BCA) UCL      8.82

Skewness Detects      2.05 Kurtosis Detects      4.48

Mean of Logged Detects      0.674 SD of Logged Detects      2.025

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.699 Shapiro Wilk GOF Test

5% Lilliefors Critical Value      0.207 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.892 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.298

     41.38%

Number of Distinct Detects     17 Number of Distinct Non-Detects     12

Minimum Detect     0.071 Minimum Non-Detect      0.57

Median Detects      1.4 CV Detects      1.543

Maximum Detect     49.5 Maximum Non-Detect      6

Variance Detects   181.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects      8.731 SD Detects     13.48

Percent Non-Detects

Inorganics_Silver

General Statistics

Total Number of Observations     29 Number of Distinct Observations     27

Number of Missing Observations     37

Number of Detects     17 Number of Non-Detects     12

SD in Original Scale      1.447 SD in Log Scale      0.763

   95% t UCL (Assumes normality)      1.991    95% H-Stat UCL      2.062

Suggested UCL to Use

KM H-UCL      2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

KM SD (logged)      0.755    95% Critical H Value (KM-Log)      2.184

KM Standard Error of Mean (logged)      0.144 95% H-UCL (KM -Log)      2

KM SD (logged)      0.755    95% Critical H Value (KM-Log)      2.184

KM Standard Error of Mean (logged)      0.144

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.534 Mean in Log Scale      0.117

   95% H-UCL (Log ROS)      2.023

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     0.0968 KM Geo Mean      1.102
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.949 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.892 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.141 Lilliefors GOF Test

5% Lilliefors Critical Value      0.207 Detected Data appear Lognormal at 5% Significance Level

      6.014

80% gamma percentile (KM)      7.466 90% gamma percentile (KM)     15.86

95% gamma percentile (KM)     25.95 99% gamma percentile (KM)     53.06

95% Gamma Approximate KM-UCL (use when n>=50)     11.36 95% Gamma Adjusted KM-UCL (use when n<50)     11.92

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (13.62, α)      6.31 Adjusted Chi Square Value (13.62, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      5.264 SD (KM)     10.83

Variance (KM)   117.3 SE of Mean (KM)      2.074

k hat (KM)      0.236 k star (KM)      0.235

nu hat (KM)     13.7 nu star (KM)     13.62

theta hat (KM)     22.28 theta star (KM)     22.42

      0.229 k star (bias corrected MLE)      0.228

Theta hat (MLE)     22.36 Theta star (bias corrected MLE)     22.43

95% Gamma Approximate UCL (use when n>=50)     11.2 95% Gamma Adjusted UCL (use when n<50)     11.76

nu hat (MLE)     13.29 nu star (bias corrected)     13.25

Adjusted Level of Significance (β)     0.0407

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (13.25, α)      6.059 Adjusted Chi Square Value (13.25, β)      5.769

k hat (MLE)

SD     11.08 CV      2.164

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      5.122

k hat (MLE)      0.435 k star (bias corrected MLE)      0.397

Maximum     49.5 Median      0.25

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)     20.08 Theta star (bias corrected MLE)     21.97

nu hat (MLE)     14.79 nu star (bias corrected)     13.51

99% KM Chebyshev UCL     25.9

Mean (detects)      8.731

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.223 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.658 Anderson-Darling GOF Test

5% A-D Critical Value      0.812 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.203 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL     18.21

   95% KM (t) UCL      8.791    95% KM (Percentile Bootstrap) UCL      8.876

   95% KM (z) UCL      8.675    95% KM Bootstrap t UCL     11.59

90% KM Chebyshev UCL     11.48 95% KM Chebyshev UCL     14.3
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Skewness Detects      0.205 Kurtosis Detects    -0.736

Mean of Logged Detects      2.747 SD of Logged Detects      0.461

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.975 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.905 Detected Data appear Normal at 5% Significance Level

     31.03%

Number of Distinct Detects     20 Number of Distinct Non-Detects      8

Minimum Detect      5.4 Minimum Non-Detect      0.99

Median Detects     18 CV Detects      0.41

Maximum Detect     31 Maximum Non-Detect      7.3

Variance Detects     49.08

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mean Detects     17.1 SD Detects      7.005

Percent Non-Detects

Inorganics_Vanadium

General Statistics

Total Number of Observations     29 Number of Distinct Observations     28

Number of Missing Observations     37

Number of Detects     20 Number of Non-Detects      9

SD in Original Scale     10.94 SD in Log Scale      1.724

   95% t UCL (Assumes normality)      8.933    95% H-Stat UCL     16.49

Suggested UCL to Use

Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)      11.92

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

KM SD (logged)      1.92    95% Critical H Value (KM-Log)      3.785

KM Standard Error of Mean (logged)      0.397    95% H-UCL (KM -Log)     20.2

KM SD (logged)      1.92    95% Critical H Value (KM-Log)      3.785

KM Standard Error of Mean (logged)      0.397

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      5.478 Mean in Log Scale      0.182

SD in Original Scale     11.04 SD in Log Scale      1.87

   95% t UCL (assumes normality of ROS data)      8.713    95% Percentile Bootstrap UCL      8.723

   95% BCA Bootstrap UCL     10.01    95% Bootstrap t UCL     11.61

   95% H-UCL (Log ROS)     17.63

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)    -0.211 KM Geo Mean      0.81

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      5.227 Mean in Log Scale    -0.187
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     67.48

80% gamma percentile (KM)     18.72 90% gamma percentile (KM)     25.12

95% gamma percentile (KM)     31.33 99% gamma percentile (KM)     45.32

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (89.36, α)     68.56 Adjusted Chi Square Value (89.36, β)

Estimates of Gamma Parameters using KM Estimates

Mean (KM)     12.13 SD (KM)      9.327

Variance (KM)     86.99 SE of Mean (KM)      1.779

k hat (KM)      1.693 k star (KM)      1.541

nu hat (KM)     98.18 nu star (KM)     89.36

theta hat (KM)      7.168 theta star (KM)      7.876

      2.161 k star (bias corrected MLE)      1.96

Theta hat (MLE)      6.03 Theta star (bias corrected MLE)      6.647

95% Gamma Approximate UCL (use when n>=50)     16.44 95% Gamma Adjusted UCL (use when n<50)     16.68

nu hat (MLE)   125.3 nu star (bias corrected)   113.7

Adjusted Level of Significance (β)     0.0407

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (113.69, α)     90.07 Adjusted Chi Square Value (113.69, β)     88.82

k hat (MLE)

SD      8.458 CV      0.649

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      2.36 Mean     13.03

k hat (MLE)      5.611 k star (bias corrected MLE)      4.802

Maximum     31 Median     11.3

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)      3.047 Theta star (bias corrected MLE)      3.56

nu hat (MLE)   224.4 nu star (bias corrected)   192.1

99% KM Chebyshev UCL     29.83

Mean (detects)     17.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value      0.194 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.253 Anderson-Darling GOF Test

5% A-D Critical Value      0.745 Detected data appear Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     12.13 KM Standard Error of Mean      1.779

K-S Test Statistic      0.144 Kolmogorov-Smirnov GOF

97.5% KM Chebyshev UCL     23.24

KM SD      9.327    95% KM (BCA) UCL     15.58

95% KM (t) UCL     15.16 95% KM (Percentile Bootstrap) UCL     15.22

   95% KM (z) UCL     15.06    95% KM Bootstrap t UCL     14.99

90% KM Chebyshev UCL     17.47 95% KM Chebyshev UCL     19.89

Lilliefors GOF Test

5% Lilliefors Critical Value      0.192 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic     0.0986
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SD     51.93 Std. Error of Mean      9.643

Coefficient of Variation      0.596 Skewness      1.097

Inorganics_Zinc

General Statistics

Maximum   231 Median     83.1

Total Number of Observations     29 Number of Distinct Observations     29

     15.33    95% H-Stat UCL     26.07

Minimum     23.6 Mean     87.07

Number of Missing Observations     37

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      9.132 SD in Log Scale      1.116

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     15.16

KM SD (logged)      1.317    95% Critical H Value (KM-Log)      2.886

KM Standard Error of Mean (logged)      0.253    95% H-UCL (KM -Log)     32.84

KM SD (logged)      1.317    95% Critical H Value (KM-Log)      2.886

KM Standard Error of Mean (logged)      0.253

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     12.44 Mean in Log Scale      2.087

SD in Original Scale      7.921 SD in Log Scale      0.618

   95% t UCL (assumes normality of ROS data)     16.02    95% Percentile Bootstrap UCL     15.99

   95% BCA Bootstrap UCL     15.97    95% Bootstrap t UCL     16.23

   95% H-UCL (Log ROS)     17.41

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)      1.906 KM Geo Mean      6.726

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.957 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.905 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.157 Lilliefors GOF Test

5% Lilliefors Critical Value      0.192 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     13.52 Mean in Log Scale      2.427

   95% Gamma Approximate KM-UCL (use when n>=50)     15.82    95% Gamma Adjusted KM-UCL (use when n<50)     16.07
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL   102.9    95% Jackknife UCL   103.5

   95% Standard Bootstrap UCL   102.5

      5.442 SD of logged Data      0.603

   95% Bootstrap-t UCL   106.7

   99% Chebyshev (MVUE) UCL   190.9

Assuming Lognormal Distribution

   95% H-UCL   111.1    90% Chebyshev (MVUE) UCL   118.7

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.975 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   132.8  97.5% Chebyshev (MVUE) UCL   152.4

Maximum of Logged Data

5% Shapiro Wilk Critical Value      0.926 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.132 Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data      3.161 Mean of logged Data      4.297

5% Lilliefors Critical Value      0.161 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Adjusted Chi Square Value   133

MLE Mean (bias corrected)     87.07 MLE Sd (bias corrected)     51.92

Approximate Chi Square Value (0.05)   134.6

5% K-S Critical Value      0.164 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   105.5    95% Adjusted Gamma UCL (use when n<50)   106.8

Adjusted Level of Significance     0.0407

nu hat (MLE)   180.4 nu star (bias corrected)   163.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      3.11 k star (bias corrected MLE)

   95% Adjusted-CLT UCL (Chen-1995)   105

Theta hat (MLE)     27.99 Theta star (bias corrected MLE)     30.97

      2.812

K-S Test Statistic     0.0996 Kolmogorov-Smirnov Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)   103.8

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   103.5

Gamma GOF Test

A-D Test Statistic      0.264 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.752 Detected data appear Gamma Distributed at 5% Significance Level

      0.907 Shapiro Wilk GOF Test

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.926 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.15 Lilliefors GOF Test

5% Lilliefors Critical Value      0.161 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic
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   90% Chebyshev(Mean, Sd) UCL   116    95% Chebyshev(Mean, Sd) UCL   129.1

 97.5% Chebyshev(Mean, Sd) UCL   147.3    99% Chebyshev(Mean, Sd) UCL   183

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% Student's-t UCL   103.5

   95% BCA Bootstrap UCL   104.2

   95% Hall's Bootstrap UCL   107.5    95% Percentile Bootstrap UCL   103.1
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation 1/31/2016 10:48:57 AM

From File ProUCL Input - Eco Soil Bliss.xls

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations2000

PCBs_Aroclor-1260

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Number of Detects       2 Number of Non-Detects       4

Number of Distinct Detects       2 Number of Distinct Non-Detects       4

Minimum Detect      0.045 Minimum Non-Detect      0.042

Maximum Detect       0.15 Maximum Non-Detect      0.06

Variance Detects     0.00551Percent Non-Detects      66.67%

Mean Detects      0.0975 SD Detects      0.0742

Median Detects      0.0975 CV Detects       0.761

Skewness Detects     N/A    Kurtosis Detects     N/A

Mean of Logged Detects     -2.499 SD of Logged Detects       0.851

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0613 Standard Error of Mean      0.0229

SD      0.0397   95% KM (BCA) UCL     N/A

95% KM (t) UCL       0.107 95% KM (Percentile Bootstrap) UCL     N/A

   95% KM (z) UCL      0.099   95% KM Bootstrap t UCL     N/A

90% KM Chebyshev UCL       0.13 95% KM Chebyshev UCL       0.161

97.5% KM Chebyshev UCL       0.205 99% KM Chebyshev UCL       0.29

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       3.077 k star (bias corrected MLE)     N/A

Theta hat (MLE)      0.0317 Theta star (bias corrected MLE)     N/A

nu hat (MLE)      12.31 nu star (bias corrected)     N/A

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.379 nu hat (KM)      28.54

Adjusted Level of Significance (β)      0.0122

Approximate Chi Square Value (28.54, α)      17.35 Adjusted Chi Square Value (28.54, β)      14.3

   95% Gamma Approximate KM-UCL (use when n>=50)      0.101   95% Gamma Adjusted KM-UCL (use when n<50)      0.122

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.047 Mean in Log Scale     -3.413

SD in Original Scale      0.0516 SD in Log Scale       0.846

   95% t UCL (assumes normality of ROS data)      0.0894   95% Percentile Bootstrap UCL     N/A

   95% BCA Bootstrap UCL     N/A       95% Bootstrap t UCL     N/A

   95% H-UCL (Log ROS)       0.185

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0493 Mean in Log Scale     -3.291

SD in Original Scale      0.05 SD in Log Scale       0.731

   95% t UCL (Assumes normality)      0.0905   95% H-Stat UCL       0.141

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL       0.107 95% KM (% Bootstrap) UCL     N/A

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Benzo(a)anthracene

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Minimum      0.05 Mean       0.964

Maximum       3.8 Median       0.32

SD       1.453 Std. Error of Mean       0.593

Coefficient of Variation       1.508 Skewness       2.032

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test
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Shapiro Wilk Test Statistic       0.714 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.302 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.159    95% Adjusted-CLT UCL (Chen-1995)       2.466

   95% Modified-t UCL (Johnson-1978)       2.242

Gamma GOF Test

A-D Test Statistic       0.324 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.214 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.346 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.606 k star (bias corrected MLE)       0.414

Theta hat (MLE)       1.592 Theta star (bias corrected MLE)       2.329

nu hat (MLE)       7.266 nu star (bias corrected)       4.966

MLE Mean (bias corrected)       0.964 MLE Sd (bias corrected)       1.498

Approximate Chi Square Value (0.05)       1.137

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.609

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.212   95% Adjusted Gamma UCL (use when n<50)       7.861

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.969 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -2.996 Mean of logged Data     -1.056

Maximum of Logged Data       1.335 SD of logged Data       1.627

Assuming Lognormal Distribution

   95% H-UCL    131.7   90% Chebyshev (MVUE) UCL       2.613

   95% Chebyshev (MVUE) UCL       3.381 97.5% Chebyshev (MVUE) UCL       4.447

   99% Chebyshev (MVUE) UCL       6.54

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       1.94   95% Jackknife UCL       2.159

   95% Standard Bootstrap UCL       1.827   95% Bootstrap-t UCL       7.399

   95% Hall's Bootstrap UCL       7.54   95% Percentile Bootstrap UCL       1.954

   95% BCA Bootstrap UCL       2.33
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   90% Chebyshev(Mean, Sd) UCL       2.744   95% Chebyshev(Mean, Sd) UCL       3.55

 97.5% Chebyshev(Mean, Sd) UCL       4.669   99% Chebyshev(Mean, Sd) UCL       6.867

Suggested UCL to Use

95% Student's-t UCL       2.159

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Benzo(a)pyrene

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Minimum      0.077 Mean       1.035

Maximum       4.1 Median       0.325

SD       1.57 Std. Error of Mean       0.641

Coefficient of Variation       1.518 Skewness       2.04

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic       0.705 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.317 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.326    95% Adjusted-CLT UCL (Chen-1995)       2.659

   95% Modified-t UCL (Johnson-1978)       2.415

Gamma GOF Test

A-D Test Statistic       0.4 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.729 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.228 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.346 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.618 k star (bias corrected MLE)       0.42

Theta hat (MLE)       1.675 Theta star (bias corrected MLE)       2.464

nu hat (MLE)       7.41 nu star (bias corrected)       5.039

MLE Mean (bias corrected)       1.035 MLE Sd (bias corrected)       1.596

Approximate Chi Square Value (0.05)       1.17

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.631
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.455   95% Adjusted Gamma UCL (use when n<50)       8.263

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.926 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.172 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -2.564 Mean of logged Data     -0.962

Maximum of Logged Data       1.411 SD of logged Data       1.579

Assuming Lognormal Distribution

   95% H-UCL    103    90% Chebyshev (MVUE) UCL       2.684

   95% Chebyshev (MVUE) UCL       3.466 97.5% Chebyshev (MVUE) UCL       4.551

   99% Chebyshev (MVUE) UCL       6.683

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       2.089   95% Jackknife UCL       2.326

   95% Standard Bootstrap UCL       1.998   95% Bootstrap-t UCL       8.892

   95% Hall's Bootstrap UCL       7.774   95% Percentile Bootstrap UCL       2.137

   95% BCA Bootstrap UCL       2.496

   90% Chebyshev(Mean, Sd) UCL       2.957   95% Chebyshev(Mean, Sd) UCL       3.828

 97.5% Chebyshev(Mean, Sd) UCL       5.037   99% Chebyshev(Mean, Sd) UCL       7.412

Suggested UCL to Use

95% Student's-t UCL       2.326

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Benzo(b)fluoranthene

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Minimum      0.068 Mean       1.139

Maximum       4.6 Median       0.345

SD       1.766 Std. Error of Mean       0.721

Coefficient of Variation       1.551 Skewness       2.069

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
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Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic       0.699 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.323 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.592    95% Adjusted-CLT UCL (Chen-1995)       2.976

   95% Modified-t UCL (Johnson-1978)       2.693

Gamma GOF Test

A-D Test Statistic       0.381 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.238 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.347 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.583 k star (bias corrected MLE)       0.403

Theta hat (MLE)       1.954 Theta star (bias corrected MLE)       2.829

nu hat (MLE)       6.995 nu star (bias corrected)       4.831

MLE Mean (bias corrected)       1.139 MLE Sd (bias corrected)       1.795

Approximate Chi Square Value (0.05)       1.075

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.569

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.118   95% Adjusted Gamma UCL (use when n<50)       9.669

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.175 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -2.688 Mean of logged Data     -0.935

Maximum of Logged Data       1.526 SD of logged Data       1.653

Assuming Lognormal Distribution

   95% H-UCL    179.2   90% Chebyshev (MVUE) UCL       3.058

   95% Chebyshev (MVUE) UCL       3.961 97.5% Chebyshev (MVUE) UCL       5.213

   99% Chebyshev (MVUE) UCL       7.674

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       2.325   95% Jackknife UCL       2.592
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   95% Standard Bootstrap UCL       2.242   95% Bootstrap-t UCL      12.31

   95% Hall's Bootstrap UCL       9.598   95% Percentile Bootstrap UCL       2.396

   95% BCA Bootstrap UCL       2.81

   90% Chebyshev(Mean, Sd) UCL       3.302   95% Chebyshev(Mean, Sd) UCL       4.282

 97.5% Chebyshev(Mean, Sd) UCL       5.642   99% Chebyshev(Mean, Sd) UCL       8.314

Suggested UCL to Use

95% Student's-t UCL       2.592

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Benzo(g,h,i)perylene

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Minimum      0.049 Mean       0.792

Maximum       3.3 Median       0.215

SD       1.27 Std. Error of Mean       0.518

Coefficient of Variation       1.604 Skewness       2.138

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic       0.678 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.326 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.836    95% Adjusted-CLT UCL (Chen-1995)       2.128

   95% Modified-t UCL (Johnson-1978)       1.912

Gamma GOF Test

A-D Test Statistic       0.424 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.258 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.347 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.579 k star (bias corrected MLE)       0.401

Theta hat (MLE)       1.368 Theta star (bias corrected MLE)       1.977

nu hat (MLE)       6.946 nu star (bias corrected)       4.807
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MLE Mean (bias corrected)       0.792 MLE Sd (bias corrected)       1.251

Approximate Chi Square Value (0.05)       1.064

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.562

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.577   95% Adjusted Gamma UCL (use when n<50)       6.773

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.939 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.167 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -3.016 Mean of logged Data     -1.306

Maximum of Logged Data       1.194 SD of logged Data       1.618

Assuming Lognormal Distribution

   95% H-UCL      96.24   90% Chebyshev (MVUE) UCL       2.009

   95% Chebyshev (MVUE) UCL       2.598 97.5% Chebyshev (MVUE) UCL       3.416

   99% Chebyshev (MVUE) UCL       5.023

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       1.644   95% Jackknife UCL       1.836

   95% Standard Bootstrap UCL       1.575   95% Bootstrap-t UCL      10.2

   95% Hall's Bootstrap UCL       7.793   95% Percentile Bootstrap UCL       1.712

   95% BCA Bootstrap UCL       1.892

   90% Chebyshev(Mean, Sd) UCL       2.347   95% Chebyshev(Mean, Sd) UCL       3.051

 97.5% Chebyshev(Mean, Sd) UCL       4.029   99% Chebyshev(Mean, Sd) UCL       5.949

Suggested UCL to Use

95% Student's-t UCL       1.836

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Benzo(k)fluoranthene

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Minimum      0.082 Mean       0.907

Maximum       3.5 Median       0.335

SD       1.325 Std. Error of Mean       0.541

Coefficient of Variation       1.461 Skewness       2.053
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Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic       0.711 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.307 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.997    95% Adjusted-CLT UCL (Chen-1995)       2.281

   95% Modified-t UCL (Johnson-1978)       2.073

Gamma GOF Test

A-D Test Statistic       0.378 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.724 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.219 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.345 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.692 k star (bias corrected MLE)       0.457

Theta hat (MLE)       1.31 Theta star (bias corrected MLE)       1.984

nu hat (MLE)       8.307 nu star (bias corrected)       5.487

MLE Mean (bias corrected)       0.907 MLE Sd (bias corrected)       1.341

Approximate Chi Square Value (0.05)       1.383

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.773

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.597   95% Adjusted Gamma UCL (use when n<50)       6.436

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.937 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -2.501 Mean of logged Data     -0.972

Maximum of Logged Data       1.253 SD of logged Data       1.464

Assuming Lognormal Distribution

   95% H-UCL      47.58   90% Chebyshev (MVUE) UCL       2.273

   95% Chebyshev (MVUE) UCL       2.92 97.5% Chebyshev (MVUE) UCL       3.819

   99% Chebyshev (MVUE) UCL       5.584

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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Nonparametric Distribution Free UCLs

   95% CLT UCL       1.797   95% Jackknife UCL       1.997

   95% Standard Bootstrap UCL       1.751   95% Bootstrap-t UCL       7.732

   95% Hall's Bootstrap UCL       6.367   95% Percentile Bootstrap UCL       1.819

   95% BCA Bootstrap UCL       2.077

   90% Chebyshev(Mean, Sd) UCL       2.53   95% Chebyshev(Mean, Sd) UCL       3.265

 97.5% Chebyshev(Mean, Sd) UCL       4.286   99% Chebyshev(Mean, Sd) UCL       6.29

Suggested UCL to Use

95% Student's-t UCL       1.997

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Butylbenzylphthalate

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Number of Detects       1 Number of Non-Detects       5

Number of Distinct Detects       1 Number of Distinct Non-Detects       5

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable SVOCs_Butylbenzylphthalate was not processed!

SVOCs_Caprolactam

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Number of Detects       2 Number of Non-Detects       4

Number of Distinct Detects       2 Number of Distinct Non-Detects       4

Minimum Detect       0.12 Minimum Non-Detect       0.22

Maximum Detect       0.21 Maximum Non-Detect       0.31

Variance Detects     0.00405Percent Non-Detects      66.67%

Mean Detects       0.165 SD Detects      0.0636

Median Detects       0.165 CV Detects       0.386

Skewness Detects     N/A    Kurtosis Detects     N/A

Mean of Logged Detects     -1.84 SD of Logged Detects       0.396

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
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Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.165 Standard Error of Mean      0.045

SD      0.045   95% KM (BCA) UCL     N/A

95% KM (t) UCL       0.256 95% KM (Percentile Bootstrap) UCL     N/A

   95% KM (z) UCL       0.239   95% KM Bootstrap t UCL     N/A

90% KM Chebyshev UCL       0.3 95% KM Chebyshev UCL       0.361

97.5% KM Chebyshev UCL       0.446 99% KM Chebyshev UCL       0.613

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      13.1 k star (bias corrected MLE)     N/A

Theta hat (MLE)      0.0126 Theta star (bias corrected MLE)     N/A

nu hat (MLE)      52.41 nu star (bias corrected)     N/A

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      13.44 nu hat (KM)    161.3

Adjusted Level of Significance (β)      0.0122

Approximate Chi Square Value (161.33, α)    133 Adjusted Chi Square Value (161.33, β)    123.6

   95% Gamma Approximate KM-UCL (use when n>=50)      0.2    95% Gamma Adjusted KM-UCL (use when n<50)      0.215

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.161 Mean in Log Scale     -1.84

SD in Original Scale      0.0286 SD in Log Scale       0.177

   95% t UCL (assumes normality of ROS data)       0.184   95% Percentile Bootstrap UCL     N/A

   95% BCA Bootstrap UCL     N/A       95% Bootstrap t UCL     N/A

   95% H-UCL (Log ROS)       0.189

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.141 Mean in Log Scale     -1.986

SD in Original Scale      0.0376 SD in Log Scale       0.243

   95% t UCL (Assumes normality)       0.172   95% H-Stat UCL       0.178

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL       0.256 95% KM (% Bootstrap) UCL     N/A

Warning: One or more Recommended UCL(s) not available!

Warning: Recommended UCL exceeds the maximum observation
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Chrysene

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Minimum      0.082 Mean       1.254

Maximum       5.1 Median       0.455

SD       1.937 Std. Error of Mean       0.791

Coefficient of Variation       1.545 Skewness       2.176

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic       0.685 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.324 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.847    95% Adjusted-CLT UCL (Chen-1995)       3.305

   95% Modified-t UCL (Johnson-1978)       2.964

Gamma GOF Test

A-D Test Statistic       0.351 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.727 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.194 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.346 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.642 k star (bias corrected MLE)       0.432

Theta hat (MLE)       1.954 Theta star (bias corrected MLE)       2.903

nu hat (MLE)       7.699 nu star (bias corrected)       5.183

MLE Mean (bias corrected)       1.254 MLE Sd (bias corrected)       1.908

Approximate Chi Square Value (0.05)       1.238

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.675

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.25   95% Adjusted Gamma UCL (use when n<50)       9.621

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.968 Shapiro Wilk Lognormal GOF Test
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5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.138 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -2.501 Mean of logged Data     -0.728

Maximum of Logged Data       1.629 SD of logged Data       1.531

Assuming Lognormal Distribution

   95% H-UCL      94.55   90% Chebyshev (MVUE) UCL       3.182

   95% Chebyshev (MVUE) UCL       4.1  97.5% Chebyshev (MVUE) UCL       5.375

   99% Chebyshev (MVUE) UCL       7.88

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       2.554   95% Jackknife UCL       2.847

   95% Standard Bootstrap UCL       2.448   95% Bootstrap-t UCL       9.743

   95% Hall's Bootstrap UCL       8.831   95% Percentile Bootstrap UCL       2.689

   95% BCA Bootstrap UCL       3.032

   90% Chebyshev(Mean, Sd) UCL       3.626   95% Chebyshev(Mean, Sd) UCL       4.701

 97.5% Chebyshev(Mean, Sd) UCL       6.192   99% Chebyshev(Mean, Sd) UCL       9.122

Suggested UCL to Use

95% Student's-t UCL       2.847

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Minimum      0.044 Mean       0.831

Maximum       3.6 Median       0.215

SD       1.39 Std. Error of Mean       0.567

Coefficient of Variation       1.672 Skewness       2.212

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic       0.658 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.326 Lilliefors GOF Test
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5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.974    95% Adjusted-CLT UCL (Chen-1995)       2.312

   95% Modified-t UCL (Johnson-1978)       2.06

Gamma GOF Test

A-D Test Statistic       0.433 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.733 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.348 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.541 k star (bias corrected MLE)       0.382

Theta hat (MLE)       1.536 Theta star (bias corrected MLE)       2.177

nu hat (MLE)       6.493 nu star (bias corrected)       4.58

MLE Mean (bias corrected)       0.831 MLE Sd (bias corrected)       1.345

Approximate Chi Square Value (0.05)       0.963

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.498

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.951   95% Adjusted Gamma UCL (use when n<50)       7.64

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.938 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.167 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -3.124 Mean of logged Data     -1.345

Maximum of Logged Data       1.281 SD of logged Data       1.689

Assuming Lognormal Distribution

   95% H-UCL    154.4   90% Chebyshev (MVUE) UCL       2.132

   95% Chebyshev (MVUE) UCL       2.765 97.5% Chebyshev (MVUE) UCL       3.643

   99% Chebyshev (MVUE) UCL       5.369

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       1.764   95% Jackknife UCL       1.974

   95% Standard Bootstrap UCL       1.69   95% Bootstrap-t UCL      10.74

   95% Hall's Bootstrap UCL       8.135   95% Percentile Bootstrap UCL       1.858

   95% BCA Bootstrap UCL       2.094

   90% Chebyshev(Mean, Sd) UCL       2.533   95% Chebyshev(Mean, Sd) UCL       3.304

 97.5% Chebyshev(Mean, Sd) UCL       4.374   99% Chebyshev(Mean, Sd) UCL       6.476
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Suggested UCL to Use

95% Student's-t UCL       1.974

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Pyrene

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations      47

Minimum      0.089 Mean       1.837

Maximum       7.4 Median       0.64

SD       2.825 Std. Error of Mean       1.153

Coefficient of Variation       1.538 Skewness       2.105

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic       0.702 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.298 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.161    95% Adjusted-CLT UCL (Chen-1995)       4.793

   95% Modified-t UCL (Johnson-1978)       4.326

Gamma GOF Test

A-D Test Statistic       0.308 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.186 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.347 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.592 k star (bias corrected MLE)       0.407

Theta hat (MLE)       3.104 Theta star (bias corrected MLE)       4.513

nu hat (MLE)       7.101 nu star (bias corrected)       4.884

MLE Mean (bias corrected)       1.837 MLE Sd (bias corrected)       2.879

Approximate Chi Square Value (0.05)       1.099

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.584

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       8.162   95% Adjusted Gamma UCL (use when n<50)      15.35
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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.144 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -2.419 Mean of logged Data     -0.438

Maximum of Logged Data       2.001 SD of logged Data       1.659

Assuming Lognormal Distribution

   95% H-UCL    305.9   90% Chebyshev (MVUE) UCL       5.06

   95% Chebyshev (MVUE) UCL       6.554 97.5% Chebyshev (MVUE) UCL       8.628

   99% Chebyshev (MVUE) UCL      12.7

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       3.734   95% Jackknife UCL       4.161

   95% Standard Bootstrap UCL       3.623   95% Bootstrap-t UCL      13.21

   95% Hall's Bootstrap UCL      12.33   95% Percentile Bootstrap UCL       3.888

   95% BCA Bootstrap UCL       4.548

   90% Chebyshev(Mean, Sd) UCL       5.297   95% Chebyshev(Mean, Sd) UCL       6.864

 97.5% Chebyshev(Mean, Sd) UCL       9.039   99% Chebyshev(Mean, Sd) UCL      13.31

Suggested UCL to Use

95% Student's-t UCL       4.161

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

VOCs_Methyl acetate

General Statistics

Total Number of Observations      11 Number of Distinct Observations      10

Number of Missing Observations      39

Number of Detects       1 Number of Non-Detects      10

Number of Distinct Detects       1 Number of Distinct Non-Detects       9

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable VOCs_Methyl acetate was not processed!
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   1/31/2016 11:35:52 AM

From File   ProUCL Input - Eco Soil Reference.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Inorganics_Aluminum

General Statistics

Total Number of Observations      22 Number of Distinct Observations      22

Number of Missing Observations       0

Minimum   4280 Mean   8954

Maximum  13700 Median   8675

SD   3021 Std. Error of Mean    644

Coefficient of Variation       0.337 Skewness       0.14

Normal GOF Test

Shapiro Wilk Test Statistic       0.944 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.911 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.109 Lilliefors GOF Test

5% Lilliefors Critical Value       0.189 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  10062    95% Adjusted-CLT UCL (Chen-1995)  10033

   95% Modified-t UCL (Johnson-1978)  10065

Gamma GOF Test

A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.744 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.121 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.185 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       8.668 k star (bias corrected MLE)       7.517

Theta hat (MLE)   1033 Theta star (bias corrected MLE)   1191

nu hat (MLE)    381.4 nu star (bias corrected)    330.7

MLE Mean (bias corrected)   8954 MLE Sd (bias corrected)   3266

Approximate Chi Square Value (0.05)    289.6

Adjusted Level of Significance      0.0386 Adjusted Chi Square Value    286.7

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  10226    95% Adjusted Gamma UCL (use when n<50)  10328

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.946 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.911 Data appear Lognormal at 5% Significance Level
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Lilliefors Test Statistic       0.116 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data       8.362 Mean of logged Data       9.041

Maximum of Logged Data       9.525 SD of logged Data       0.36

Assuming Lognormal Distribution

   95% H-UCL  10439    90% Chebyshev (MVUE) UCL  11086

   95% Chebyshev (MVUE) UCL  12041  97.5% Chebyshev (MVUE) UCL  13366

   99% Chebyshev (MVUE) UCL  15969

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL  10013    95% Jackknife UCL  10062

   95% Standard Bootstrap UCL   9966    95% Bootstrap-t UCL  10095

   95% Hall's Bootstrap UCL  10024    95% Percentile Bootstrap UCL  10002

   95% BCA Bootstrap UCL   9997

   90% Chebyshev(Mean, Sd) UCL  10886    95% Chebyshev(Mean, Sd) UCL  11761

 97.5% Chebyshev(Mean, Sd) UCL  12975    99% Chebyshev(Mean, Sd) UCL  15361

Suggested UCL to Use

95% Student's-t UCL  10062

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Antimony

General Statistics

Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations       8

Number of Detects       6 Number of Non-Detects       8

Number of Distinct Detects       6 Number of Distinct Non-Detects       7

Minimum Detect       0.33 Minimum Non-Detect       0.15

Maximum Detect       0.86 Maximum Non-Detect       0.45

Variance Detects      0.048 Percent Non-Detects      57.14%

Mean Detects       0.625 SD Detects       0.219

Median Detects       0.64 CV Detects       0.351

Skewness Detects     -0.237 Kurtosis Detects     -2.247

Mean of Logged Detects     -0.528 SD of Logged Detects       0.384

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.884 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.36 Standard Error of Mean      0.0788

SD       0.266   95% KM (BCA) UCL       0.495

95% KM (t) UCL       0.499 95% KM (Percentile Bootstrap) UCL       0.485

   95% KM (z) UCL       0.49   95% KM Bootstrap t UCL       0.469

90% KM Chebyshev UCL       0.596 95% KM Chebyshev UCL       0.703

97.5% KM Chebyshev UCL       0.852 99% KM Chebyshev UCL       1.144

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.698 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.286 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.333 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       8.813 k star (bias corrected MLE)       4.518

Theta hat (MLE)      0.0709 Theta star (bias corrected MLE)       0.138

nu hat (MLE)    105.8 nu star (bias corrected)      54.21

MLE Mean (bias corrected)       0.625 MLE Sd (bias corrected)       0.294

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.828 nu hat (KM)      51.18

Approximate Chi Square Value (51.18, )      35.75 Adjusted Chi Square Value (51.18, )      34.04

   95% Gamma Approximate KM-UCL (use when n>=50)      0.515   95% Gamma Adjusted KM-UCL (use when n<50)      0.541

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.325

Maximum       0.86 Median       0.144

SD       0.304 CV       0.937

k hat (MLE)       1.057 k star (bias corrected MLE)       0.878

Theta hat (MLE)       0.307 Theta star (bias corrected MLE)       0.37

nu hat (MLE)      29.6 nu star (bias corrected)      24.59

MLE Mean (bias corrected)       0.325 MLE Sd (bias corrected)       0.346

Adjusted Level of Significance ( )      0.0312

Approximate Chi Square Value (24.59, )      14.3 Adjusted Chi Square Value (24.59, )      13.26

   95% Gamma Approximate UCL (use when n>=50)      0.558   95% Gamma Adjusted UCL (use when n<50)       0.602

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.885 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.267 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.384 Mean in Log Scale     -1.14

SD in Original Scale       0.256 SD in Log Scale       0.607
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   95% t UCL (assumes normality of ROS data)       0.505   95% Percentile Bootstrap UCL       0.497

   95% BCA Bootstrap UCL       0.512   95% Bootstrap t UCL       0.547

   95% H-UCL (Log ROS)       0.559

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.282   95% H-UCL (KM -Log)       0.564

KM SD (logged)       0.707   95% Critical H Value (KM-Log)       2.346

KM Standard Error of Mean (logged)       0.213

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.344 Mean in Log Scale     -1.422

SD in Original Scale       0.29 SD in Log Scale       0.893

   95% t UCL (Assumes normality)       0.481   95% H-Stat UCL       0.687

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL       0.499 95% KM (Percentile Bootstrap) UCL       0.485

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Cadmium

General Statistics

Total Number of Observations      14 Number of Distinct Observations      12

Number of Missing Observations       8

Number of Detects      11 Number of Non-Detects       3

Number of Distinct Detects       9 Number of Distinct Non-Detects       3

Minimum Detect       0.19 Minimum Non-Detect       0.15

Maximum Detect       3.2 Maximum Non-Detect       0.25

Variance Detects       0.736 Percent Non-Detects      21.43%

Mean Detects       0.799 SD Detects       0.858

Median Detects       0.39 CV Detects       1.073

Skewness Detects       2.558 Kurtosis Detects       7.203

Mean of Logged Detects     -0.564 SD of Logged Detects       0.795

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.286 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.661 Standard Error of Mean       0.216

SD       0.772 95% KM (BCA) UCL       1.037

   95% KM (t) UCL       1.044   95% KM (Percentile Bootstrap) UCL       1.022
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   95% KM (z) UCL       1.017   95% KM Bootstrap t UCL       1.433

90% KM Chebyshev UCL       1.31 95% KM Chebyshev UCL       1.604

97.5% KM Chebyshev UCL       2.012 99% KM Chebyshev UCL       2.813

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.854 Anderson-Darling GOF Test

5% A-D Critical Value       0.741 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.272 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.259 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.62 k star (bias corrected MLE)       1.238

Theta hat (MLE)       0.493 Theta star (bias corrected MLE)       0.645

nu hat (MLE)      35.63 nu star (bias corrected)      27.25

MLE Mean (bias corrected)       0.799 MLE Sd (bias corrected)       0.718

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.734 nu hat (KM)      20.54

Approximate Chi Square Value (20.54, )      11.25 Adjusted Chi Square Value (20.54, )      10.35

   95% Gamma Approximate KM-UCL (use when n>=50)      1.207   95% Gamma Adjusted KM-UCL (use when n<50)      1.312

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.63

Maximum       3.2 Median       0.385

SD       0.824 CV       1.308

k hat (MLE)       0.633 k star (bias corrected MLE)       0.545

Theta hat (MLE)       0.995 Theta star (bias corrected MLE)       1.155

nu hat (MLE)      17.74 nu star (bias corrected)      15.27

MLE Mean (bias corrected)       0.63 MLE Sd (bias corrected)       0.853

Adjusted Level of Significance ( )      0.0312

Approximate Chi Square Value (15.27, )       7.449 Adjusted Chi Square Value (15.27, )       6.736

   95% Gamma Approximate UCL (use when n>=50)      1.291   95% Gamma Adjusted UCL (use when n<50)       1.428

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.899 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.231 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.649 Mean in Log Scale     -0.941

SD in Original Scale       0.809 SD in Log Scale       1.026

   95% t UCL (assumes normality of ROS data)       1.032   95% Percentile Bootstrap UCL       1.031

   95% BCA Bootstrap UCL       1.183   95% Bootstrap t UCL       1.588

   95% H-UCL (Log ROS)       1.479

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
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KM Mean (logged)     -0.844   95% H-UCL (KM -Log)       1.15

KM SD (logged)       0.86   95% Critical H Value (KM-Log)       2.57

KM Standard Error of Mean (logged)       0.241

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.648 Mean in Log Scale     -0.953

SD in Original Scale       0.81 SD in Log Scale       1.046

   95% t UCL (Assumes normality)       1.032   95% H-Stat UCL       1.532

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL       1.037

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Chromium

General Statistics

Total Number of Observations      22 Number of Distinct Observations      22

Number of Missing Observations       0

Minimum       5.3 Mean      13.93

Maximum      29.9 Median      11.9

SD       6.236 Std. Error of Mean       1.329

Coefficient of Variation       0.448 Skewness       1.091

Normal GOF Test

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.189 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      16.21    95% Adjusted-CLT UCL (Chen-1995)      16.44

   95% Modified-t UCL (Johnson-1978)      16.26

Gamma GOF Test

A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.746 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.129 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.186 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
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k hat (MLE)       5.836 k star (bias corrected MLE)       5.07

Theta hat (MLE)       2.386 Theta star (bias corrected MLE)       2.746

nu hat (MLE)    256.8 nu star (bias corrected)    223.1

MLE Mean (bias corrected)      13.93 MLE Sd (bias corrected)       6.184

Approximate Chi Square Value (0.05)    189.5

Adjusted Level of Significance      0.0386 Adjusted Chi Square Value    187.2

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      16.39   95% Adjusted Gamma UCL (use when n<50)      16.59

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.981 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.102 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data       1.668 Mean of logged Data       2.546

Maximum of Logged Data       3.398 SD of logged Data       0.426

Assuming Lognormal Distribution

   95% H-UCL      16.71   90% Chebyshev (MVUE) UCL      17.8

   95% Chebyshev (MVUE) UCL      19.56 97.5% Chebyshev (MVUE) UCL      22.01

   99% Chebyshev (MVUE) UCL      26.82

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL      16.11   95% Jackknife UCL      16.21

   95% Standard Bootstrap UCL      16.05   95% Bootstrap-t UCL      16.61

   95% Hall's Bootstrap UCL      16.58   95% Percentile Bootstrap UCL      16.2

   95% BCA Bootstrap UCL      16.29

   90% Chebyshev(Mean, Sd) UCL      17.91   95% Chebyshev(Mean, Sd) UCL      19.72

 97.5% Chebyshev(Mean, Sd) UCL      22.23   99% Chebyshev(Mean, Sd) UCL      27.15

Suggested UCL to Use

95% Student's-t UCL      16.21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Cobalt

General Statistics

Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations       8

Number of Detects      11 Number of Non-Detects       3

Number of Distinct Detects      10 Number of Distinct Non-Detects       3

Minimum Detect       0.79 Minimum Non-Detect       1.4
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Maximum Detect       7.3 Maximum Non-Detect       2

Variance Detects       3.968 Percent Non-Detects      21.43%

Mean Detects       3.354 SD Detects       1.992

Median Detects       2.2 CV Detects       0.594

Skewness Detects       0.73 Kurtosis Detects     -0.29

Mean of Logged Detects       1.034 SD of Logged Detects       0.648

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.917 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.264 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       2.833 Standard Error of Mean       0.552

SD       1.963   95% KM (BCA) UCL       3.907

95% KM (t) UCL       3.81 95% KM (Percentile Bootstrap) UCL       3.814

   95% KM (z) UCL       3.741   95% KM Bootstrap t UCL       3.999

90% KM Chebyshev UCL       4.488 95% KM Chebyshev UCL       5.238

97.5% KM Chebyshev UCL       6.279 99% KM Chebyshev UCL       8.323

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.364 Anderson-Darling GOF Test

5% A-D Critical Value       0.734 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.231 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.257 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.004 k star (bias corrected MLE)       2.245

Theta hat (MLE)       1.116 Theta star (bias corrected MLE)       1.494

nu hat (MLE)      66.09 nu star (bias corrected)      49.4

MLE Mean (bias corrected)       3.354 MLE Sd (bias corrected)       2.238

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.083 nu hat (KM)      58.33

Approximate Chi Square Value (58.33, )      41.77 Adjusted Chi Square Value (58.33, )      39.92

   95% Gamma Approximate KM-UCL (use when n>=50)      3.956   95% Gamma Adjusted KM-UCL (use when n<50)      4.14

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum       0.395 Mean       2.755

Maximum       7.3 Median       2.15

SD       2.116 CV       0.768

k hat (MLE)       1.611 k star (bias corrected MLE)       1.313

Theta hat (MLE)       1.711 Theta star (bias corrected MLE)       2.098

nu hat (MLE)      45.1 nu star (bias corrected)      36.77

MLE Mean (bias corrected)       2.755 MLE Sd (bias corrected)       2.404

Adjusted Level of Significance ( )      0.0312
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Approximate Chi Square Value (36.77, )      23.89 Adjusted Chi Square Value (36.77, )      22.51

   95% Gamma Approximate UCL (use when n>=50)      4.241   95% Gamma Adjusted UCL (use when n<50)       4.499

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.946 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.193 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.842 Mean in Log Scale       0.803

SD in Original Scale       2.022 SD in Log Scale       0.734

   95% t UCL (assumes normality of ROS data)       3.799   95% Percentile Bootstrap UCL       3.695

   95% BCA Bootstrap UCL       3.812   95% Bootstrap t UCL       4.041

   95% H-UCL (Log ROS)       4.745

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)       0.786   95% H-UCL (KM -Log)       4.692

KM SD (logged)       0.737   95% Critical H Value (KM-Log)       2.388

KM Standard Error of Mean (logged)       0.209

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.81 Mean in Log Scale       0.767

SD in Original Scale       2.055 SD in Log Scale       0.782

   95% t UCL (Assumes normality)       3.783   95% H-Stat UCL       4.976

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL       3.81 95% KM (Percentile Bootstrap) UCL       3.814

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Copper

General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations       8

Minimum       4.8 Mean      24.64

Maximum      83.7 Median      15.45

SD      22.25 Std. Error of Mean       5.946

Coefficient of Variation       0.903 Skewness       1.633

Normal GOF Test

Shapiro Wilk Test Statistic       0.812 Shapiro Wilk GOF Test
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5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.243 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      35.17   95% Adjusted-CLT UCL (Chen-1995)      37.19

   95% Modified-t UCL (Johnson-1978)      35.6

Gamma GOF Test

A-D Test Statistic       0.379 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.164 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.233 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.594 k star (bias corrected MLE)       1.3

Theta hat (MLE)      15.45 Theta star (bias corrected MLE)      18.95

nu hat (MLE)      44.64 nu star (bias corrected)      36.41

MLE Mean (bias corrected)      24.64 MLE Sd (bias corrected)      21.6

Approximate Chi Square Value (0.05)      23.6

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      22.24

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     38.01    95% Adjusted Gamma UCL (use when n<50)      40.34

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.964 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.133 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data       1.569 Mean of logged Data       2.859

Maximum of Logged Data       4.427 SD of logged Data       0.866

Assuming Lognormal Distribution

   95% H-UCL      47.11   90% Chebyshev (MVUE) UCL      42.72

   95% Chebyshev (MVUE) UCL      50.97 97.5% Chebyshev (MVUE) UCL      62.41

   99% Chebyshev (MVUE) UCL      84.9

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL      34.42   95% Jackknife UCL      35.17

   95% Standard Bootstrap UCL      34.02   95% Bootstrap-t UCL      41.64

   95% Hall's Bootstrap UCL      40.19   95% Percentile Bootstrap UCL      34.89

   95% BCA Bootstrap UCL      36.78

   90% Chebyshev(Mean, Sd) UCL      42.47   95% Chebyshev(Mean, Sd) UCL      50.55
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 97.5% Chebyshev(Mean, Sd) UCL      61.77   99% Chebyshev(Mean, Sd) UCL      83.8

Suggested UCL to Use

95% Adjusted Gamma UCL      40.34

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Cyanide

General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations       8

Number of Detects      11 Number of Non-Detects       3

Number of Distinct Detects      11 Number of Distinct Non-Detects       3

Minimum Detect      0.052 Minimum Non-Detect      0.084

Maximum Detect       1 Maximum Non-Detect      0.099

Variance Detects       0.117 Percent Non-Detects      21.43%

Mean Detects       0.457 SD Detects       0.342

Median Detects       0.4 CV Detects       0.749

Skewness Detects       0.451 Kurtosis Detects     -1.402

Mean of Logged Detects     -1.134 SD of Logged Detects       0.973

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.903 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.371 Standard Error of Mean      0.0934

SD       0.333   95% KM (BCA) UCL       0.517

95% KM (t) UCL       0.536 95% KM (Percentile Bootstrap) UCL       0.522

   95% KM (z) UCL       0.524   95% KM Bootstrap t UCL       0.559

90% KM Chebyshev UCL       0.651 95% KM Chebyshev UCL       0.778

97.5% KM Chebyshev UCL       0.954 99% KM Chebyshev UCL       1.3

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.305 Anderson-Darling GOF Test

5% A-D Critical Value       0.742 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.173 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.571 k star (bias corrected MLE)       1.203

Theta hat (MLE)       0.291 Theta star (bias corrected MLE)       0.38

nu hat (MLE)      34.57 nu star (bias corrected)      26.47

MLE Mean (bias corrected)       0.457 MLE Sd (bias corrected)       0.417
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.241 nu hat (KM)      34.74

Approximate Chi Square Value (34.74, )      22.26 Adjusted Chi Square Value (34.74, )      20.94

   95% Gamma Approximate KM-UCL (use when n>=50)      0.579   95% Gamma Adjusted KM-UCL (use when n<50)      0.615

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.362

Maximum       1 Median       0.215

SD       0.354 CV       0.978

k hat (MLE)       0.754 k star (bias corrected MLE)       0.64

Theta hat (MLE)       0.481 Theta star (bias corrected MLE)       0.566

nu hat (MLE)      21.11 nu star (bias corrected)      17.92

MLE Mean (bias corrected)       0.362 MLE Sd (bias corrected)       0.453

Adjusted Level of Significance ( )      0.0312

Approximate Chi Square Value (17.92, )       9.331 Adjusted Chi Square Value (17.92, )       8.519

   95% Gamma Approximate UCL (use when n>=50)      0.696   95% Gamma Adjusted UCL (use when n<50)       0.762

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.372 Mean in Log Scale     -1.496

SD in Original Scale       0.345 SD in Log Scale       1.117

   95% t UCL (assumes normality of ROS data)       0.535   95% Percentile Bootstrap UCL       0.519

   95% BCA Bootstrap UCL       0.526   95% Bootstrap t UCL       0.569

   95% H-UCL (Log ROS)       1.056

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.514   95% H-UCL (KM -Log)       0.995

KM SD (logged)       1.1    95% Critical H Value (KM-Log)       2.961

KM Standard Error of Mean (logged)       0.309

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.369 Mean in Log Scale     -1.558

SD in Original Scale       0.348 SD in Log Scale       1.199

   95% t UCL (Assumes normality)       0.533   95% H-Stat UCL       1.226

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL       0.536 95% KM (Percentile Bootstrap) UCL       0.522
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Lead

General Statistics

Total Number of Observations      22 Number of Distinct Observations      22

Number of Missing Observations       0

Minimum      10.1 Mean      74.86

Maximum    306 Median      64.1

SD      61.87 Std. Error of Mean      13.19

Coefficient of Variation       0.826 Skewness       2.612

Normal GOF Test

Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.207 Lilliefors GOF Test

5% Lilliefors Critical Value       0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      97.56   95% Adjusted-CLT UCL (Chen-1995)    104.4

   95% Modified-t UCL (Johnson-1978)      98.78

Gamma GOF Test

A-D Test Statistic       0.255 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.756 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.111 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.188 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.078 k star (bias corrected MLE)       1.825

Theta hat (MLE)      36.02 Theta star (bias corrected MLE)      41.01

nu hat (MLE)      91.45 nu star (bias corrected)      80.32

MLE Mean (bias corrected)      74.86 MLE Sd (bias corrected)      55.41

Approximate Chi Square Value (0.05)      60.67

Adjusted Level of Significance      0.0386 Adjusted Chi Square Value      59.39

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     99.11    95% Adjusted Gamma UCL (use when n<50)    101.2

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.981 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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Lognormal Statistics

Minimum of Logged Data       2.313 Mean of logged Data       4.056

Maximum of Logged Data       5.724 SD of logged Data       0.752

Assuming Lognormal Distribution

   95% H-UCL    111    90% Chebyshev (MVUE) UCL    114.5

   95% Chebyshev (MVUE) UCL    132.3 97.5% Chebyshev (MVUE) UCL    156.9

   99% Chebyshev (MVUE) UCL    205.2

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL      96.56   95% Jackknife UCL      97.56

   95% Standard Bootstrap UCL      95.95   95% Bootstrap-t UCL    111.8

   95% Hall's Bootstrap UCL    199.6   95% Percentile Bootstrap UCL      98.56

   95% BCA Bootstrap UCL    106.8

   90% Chebyshev(Mean, Sd) UCL    114.4   95% Chebyshev(Mean, Sd) UCL    132.4

 97.5% Chebyshev(Mean, Sd) UCL    157.2   99% Chebyshev(Mean, Sd) UCL    206.1

Suggested UCL to Use

95% Adjusted Gamma UCL    101.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Manganese

General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations       8

Minimum      31.7 Mean    209.2

Maximum    491 Median    165.5

SD    144.7 Std. Error of Mean      38.66

Coefficient of Variation       0.691 Skewness       0.511

Normal GOF Test

Shapiro Wilk Test Statistic       0.925 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.174 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    277.7    95% Adjusted-CLT UCL (Chen-1995)    278.5

   95% Modified-t UCL (Johnson-1978)    278.6

Gamma GOF Test

A-D Test Statistic       0.297 Anderson-Darling Gamma GOF Test
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5% A-D Critical Value       0.747 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.144 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.232 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.904 k star (bias corrected MLE)       1.544

Theta hat (MLE)    109.9 Theta star (bias corrected MLE)    135.5

nu hat (MLE)      53.32 nu star (bias corrected)      43.22

MLE Mean (bias corrected)    209.2 MLE Sd (bias corrected)    168.4

Approximate Chi Square Value (0.05)      29.15

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      27.62

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    310.3   95% Adjusted Gamma UCL (use when n<50)    327.4

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.142 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data       3.456 Mean of logged Data       5.058

Maximum of Logged Data       6.196 SD of logged Data       0.851

Assuming Lognormal Distribution

   95% H-UCL    413.4   90% Chebyshev (MVUE) UCL    378.2

   95% Chebyshev (MVUE) UCL    450.5 97.5% Chebyshev (MVUE) UCL    550.8

   99% Chebyshev (MVUE) UCL    747.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    272.8   95% Jackknife UCL    277.7

   95% Standard Bootstrap UCL    270.6   95% Bootstrap-t UCL    287.6

   95% Hall's Bootstrap UCL    274.7   95% Percentile Bootstrap UCL    271.7

   95% BCA Bootstrap UCL    273.3

   90% Chebyshev(Mean, Sd) UCL    325.2   95% Chebyshev(Mean, Sd) UCL    377.8

 97.5% Chebyshev(Mean, Sd) UCL    450.7   99% Chebyshev(Mean, Sd) UCL    593.9

Suggested UCL to Use

95% Student's-t UCL    277.7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Mercury
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General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations       8

Minimum      0.032 Mean       0.321

Maximum       1.3 Median       0.195

SD       0.363 Std. Error of Mean      0.0971

Coefficient of Variation       1.133 Skewness       1.894

Normal GOF Test

Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.493    95% Adjusted-CLT UCL (Chen-1995)       0.533

   95% Modified-t UCL (Johnson-1978)       0.501

Gamma GOF Test

A-D Test Statistic       0.431 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.758 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.193 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.235 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.078 k star (bias corrected MLE)       0.895

Theta hat (MLE)       0.297 Theta star (bias corrected MLE)       0.358

nu hat (MLE)      30.2 nu star (bias corrected)      25.06

MLE Mean (bias corrected)       0.321 MLE Sd (bias corrected)       0.339

Approximate Chi Square Value (0.05)      14.66

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      13.61

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.549   95% Adjusted Gamma UCL (use when n<50)       0.591

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.966 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.173 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -3.442 Mean of logged Data     -1.667

Maximum of Logged Data       0.262 SD of logged Data       1.077

Assuming Lognormal Distribution

   95% H-UCL       0.807   90% Chebyshev (MVUE) UCL       0.618

   95% Chebyshev (MVUE) UCL       0.754 97.5% Chebyshev (MVUE) UCL       0.942
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   99% Chebyshev (MVUE) UCL       1.313

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.481   95% Jackknife UCL       0.493

   95% Standard Bootstrap UCL       0.479   95% Bootstrap-t UCL       0.712

   95% Hall's Bootstrap UCL       1.216   95% Percentile Bootstrap UCL       0.486

   95% BCA Bootstrap UCL       0.515

   90% Chebyshev(Mean, Sd) UCL       0.612   95% Chebyshev(Mean, Sd) UCL       0.744

 97.5% Chebyshev(Mean, Sd) UCL       0.927   99% Chebyshev(Mean, Sd) UCL       1.287

Suggested UCL to Use

95% Student's-t UCL       0.493

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Nickel

General Statistics

Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations       8

Minimum       2.85 Mean       9.961

Maximum      21.6 Median       7.15

SD       6.203 Std. Error of Mean       1.658

Coefficient of Variation       0.623 Skewness       0.887

Normal GOF Test

Shapiro Wilk Test Statistic       0.872 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.243 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      12.9    95% Adjusted-CLT UCL (Chen-1995)      13.11

   95% Modified-t UCL (Johnson-1978)      12.96

Gamma GOF Test

A-D Test Statistic       0.453 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.201 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.231 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.965 k star (bias corrected MLE)       2.377

Page 17 of 46



Theta hat (MLE)       3.359 Theta star (bias corrected MLE)       4.19

nu hat (MLE)      83.03 nu star (bias corrected)      66.57

MLE Mean (bias corrected)       9.961 MLE Sd (bias corrected)       6.46

Approximate Chi Square Value (0.05)      48.79

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      46.78

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     13.59    95% Adjusted Gamma UCL (use when n<50)      14.17

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.949 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.165 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data       1.047 Mean of logged Data       2.121

Maximum of Logged Data       3.073 SD of logged Data       0.622

Assuming Lognormal Distribution

   95% H-UCL      14.9    90% Chebyshev (MVUE) UCL      15.13

   95% Chebyshev (MVUE) UCL      17.48 97.5% Chebyshev (MVUE) UCL      20.73

   99% Chebyshev (MVUE) UCL      27.12

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL      12.69   95% Jackknife UCL      12.9

   95% Standard Bootstrap UCL      12.51   95% Bootstrap-t UCL      13.72

   95% Hall's Bootstrap UCL      13.11   95% Percentile Bootstrap UCL      12.71

   95% BCA Bootstrap UCL      12.9

   90% Chebyshev(Mean, Sd) UCL      14.93   95% Chebyshev(Mean, Sd) UCL      17.19

 97.5% Chebyshev(Mean, Sd) UCL      20.31   99% Chebyshev(Mean, Sd) UCL      26.46

Suggested UCL to Use

95% Adjusted Gamma UCL      14.17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Selenium

General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations       8

Minimum       0.21 Mean       0.718

Maximum       2.2 Median       0.653

SD       0.502 Std. Error of Mean       0.134
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Coefficient of Variation       0.7 Skewness       2.089

Normal GOF Test

Shapiro Wilk Test Statistic       0.786 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.244 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.955   95% Adjusted-CLT UCL (Chen-1995)       1.018

   95% Modified-t UCL (Johnson-1978)       0.968

Gamma GOF Test

A-D Test Statistic       0.49 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.231 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.745 k star (bias corrected MLE)       2.205

Theta hat (MLE)       0.261 Theta star (bias corrected MLE)       0.325

nu hat (MLE)      76.87 nu star (bias corrected)      61.73

MLE Mean (bias corrected)       0.718 MLE Sd (bias corrected)       0.483

Approximate Chi Square Value (0.05)      44.66

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      42.74

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      0.992    95% Adjusted Gamma UCL (use when n<50)       1.036

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.929 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.181 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -1.561 Mean of logged Data     -0.525

Maximum of Logged Data       0.788 SD of logged Data       0.649

Assuming Lognormal Distribution

   95% H-UCL       1.1    90% Chebyshev (MVUE) UCL       1.107

   95% Chebyshev (MVUE) UCL       1.283 97.5% Chebyshev (MVUE) UCL       1.528

   99% Chebyshev (MVUE) UCL       2.01

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.938   95% Jackknife UCL       0.955
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   95% Standard Bootstrap UCL       0.934   95% Bootstrap-t UCL       1.109

   95% Hall's Bootstrap UCL       2.04   95% Percentile Bootstrap UCL       0.938

   95% BCA Bootstrap UCL       1.029

   90% Chebyshev(Mean, Sd) UCL       1.12   95% Chebyshev(Mean, Sd) UCL       1.303

 97.5% Chebyshev(Mean, Sd) UCL       1.556   99% Chebyshev(Mean, Sd) UCL       2.053

Suggested UCL to Use

95% Adjusted Gamma UCL       1.036

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Silver

General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations       8

Number of Detects       7 Number of Non-Detects       7

Number of Distinct Detects       7 Number of Distinct Non-Detects       7

Minimum Detect       0.575 Minimum Non-Detect       0.77

Maximum Detect      12.4 Maximum Non-Detect       2

Variance Detects      17.88 Percent Non-Detects      50%

Mean Detects       3.062 SD Detects       4.228

Median Detects       1.3 CV Detects       1.381

Skewness Detects       2.379 Kurtosis Detects       5.847

Mean of Logged Detects       0.548 SD of Logged Detects       1.059

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.645 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.335 Lilliefors GOF Test

5% Lilliefors Critical Value       0.335 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.886 Standard Error of Mean       0.871

SD       3.011   95% KM (BCA) UCL       3.537

95% KM (t) UCL       3.428 95% KM (Percentile Bootstrap) UCL       3.368

   95% KM (z) UCL       3.318   95% KM Bootstrap t UCL       8.259

90% KM Chebyshev UCL       4.498 95% KM Chebyshev UCL       5.682

97.5% KM Chebyshev UCL       7.324 99% KM Chebyshev UCL      10.55

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.599 Anderson-Darling GOF Test

5% A-D Critical Value       0.727 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.227 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.32 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.009 k star (bias corrected MLE)       0.672
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Theta hat (MLE)       3.034 Theta star (bias corrected MLE)       4.557

nu hat (MLE)      14.13 nu star (bias corrected)       9.408

MLE Mean (bias corrected)       3.062 MLE Sd (bias corrected)       3.735

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.392 nu hat (KM)      10.98

Approximate Chi Square Value (10.98, )       4.565 Adjusted Chi Square Value (10.98, )       4.03

   95% Gamma Approximate KM-UCL (use when n>=50)      4.537   95% Gamma Adjusted KM-UCL (use when n<50)      5.139

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.536

Maximum      12.4 Median       0.293

SD       3.28 CV       2.135

k hat (MLE)       0.283 k star (bias corrected MLE)       0.27

Theta hat (MLE)       5.424 Theta star (bias corrected MLE)       5.686

nu hat (MLE)       7.93 nu star (bias corrected)       7.564

MLE Mean (bias corrected)       1.536 MLE Sd (bias corrected)       2.955

Adjusted Level of Significance ( )      0.0312

Approximate Chi Square Value (7.56, )       2.485 Adjusted Chi Square Value (7.56, )       2.116

   95% Gamma Approximate UCL (use when n>=50)      4.675   95% Gamma Adjusted UCL (use when n<50)       5.49

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.178 Lilliefors GOF Test

5% Lilliefors Critical Value       0.335 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.824 Mean in Log Scale   -0.00881

SD in Original Scale       3.148 SD in Log Scale       0.941

   95% t UCL (assumes normality of ROS data)       3.314   95% Percentile Bootstrap UCL       3.371

   95% BCA Bootstrap UCL       4.227   95% Bootstrap t UCL       8.907

   95% H-UCL (Log ROS)       3.121

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.0852   95% H-UCL (KM -Log)       2.864

KM SD (logged)       0.852   95% Critical H Value (KM-Log)       2.557

KM Standard Error of Mean (logged)       0.254

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.851 Mean in Log Scale      0.0207

SD in Original Scale       3.139 SD in Log Scale       0.94

   95% t UCL (Assumes normality)       3.337   95% H-Stat UCL       3.205

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level
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Suggested UCL to Use

95% KM (t) UCL       3.428 95% KM (Percentile Bootstrap) UCL       3.368

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Vanadium

General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations       8

Minimum      12.4 Mean      19.68

Maximum      35.5 Median      17.3

SD       7.362 Std. Error of Mean       1.968

Coefficient of Variation       0.374 Skewness       0.938

Normal GOF Test

Shapiro Wilk Test Statistic       0.876 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.162 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      23.17    95% Adjusted-CLT UCL (Chen-1995)      23.45

   95% Modified-t UCL (Johnson-1978)      23.25

Gamma GOF Test

A-D Test Statistic       0.562 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.736 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.173 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.229 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       8.557 k star (bias corrected MLE)       6.771

Theta hat (MLE)       2.3 Theta star (bias corrected MLE)       2.907

nu hat (MLE)    239.6 nu star (bias corrected)    189.6

MLE Mean (bias corrected)      19.68 MLE Sd (bias corrected)       7.564

Approximate Chi Square Value (0.05)    158.7

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value    155

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      23.51   95% Adjusted Gamma UCL (use when n<50)      24.08

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level
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Lilliefors Test Statistic       0.169 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data       2.518 Mean of logged Data       2.92

Maximum of Logged Data       3.57 SD of logged Data       0.351

Assuming Lognormal Distribution

   95% H-UCL      23.82   90% Chebyshev (MVUE) UCL      25.24

   95% Chebyshev (MVUE) UCL      27.78 97.5% Chebyshev (MVUE) UCL      31.3

   99% Chebyshev (MVUE) UCL      38.23

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL      22.92   95% Jackknife UCL      23.17

   95% Standard Bootstrap UCL      22.78   95% Bootstrap-t UCL      23.95

   95% Hall's Bootstrap UCL      23.27   95% Percentile Bootstrap UCL      23

   95% BCA Bootstrap UCL      23.16

   90% Chebyshev(Mean, Sd) UCL      25.59   95% Chebyshev(Mean, Sd) UCL      28.26

 97.5% Chebyshev(Mean, Sd) UCL      31.97   99% Chebyshev(Mean, Sd) UCL      39.26

Suggested UCL to Use

95% Student's-t UCL      23.17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Zinc

General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations       8

Minimum      12.15 Mean      76.44

Maximum    302 Median      37.8

SD      90.7 Std. Error of Mean      24.24

Coefficient of Variation       1.187 Skewness       1.95

Normal GOF Test

Shapiro Wilk Test Statistic       0.686 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.289 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    119.4   95% Adjusted-CLT UCL (Chen-1995)    129.8
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   95% Modified-t UCL (Johnson-1978)    121.5

Gamma GOF Test

A-D Test Statistic       0.803 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.757 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.207 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.234 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.155 k star (bias corrected MLE)       0.955

Theta hat (MLE)      66.2 Theta star (bias corrected MLE)      80.05

nu hat (MLE)      32.33 nu star (bias corrected)      26.74

MLE Mean (bias corrected)      76.44 MLE Sd (bias corrected)      78.22

Approximate Chi Square Value (0.05)      15.95

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      14.85

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   128.2    95% Adjusted Gamma UCL (use when n<50)    137.6

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data       2.497 Mean of logged Data       3.845

Maximum of Logged Data       5.71 SD of logged Data       0.972

Assuming Lognormal Distribution

   95% H-UCL    157.2   90% Chebyshev (MVUE) UCL    132.1

   95% Chebyshev (MVUE) UCL    159.4 97.5% Chebyshev (MVUE) UCL    197.4

   99% Chebyshev (MVUE) UCL    272.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    116.3   95% Jackknife UCL    119.4

   95% Standard Bootstrap UCL    114.9   95% Bootstrap-t UCL    192.7

   95% Hall's Bootstrap UCL    310.9   95% Percentile Bootstrap UCL    118.5

   95% BCA Bootstrap UCL    129.1

   90% Chebyshev(Mean, Sd) UCL    149.2   95% Chebyshev(Mean, Sd) UCL    182.1

 97.5% Chebyshev(Mean, Sd) UCL    227.8   99% Chebyshev(Mean, Sd) UCL    317.6

Suggested UCL to Use

95% Adjusted Gamma UCL    137.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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For additional insight the user may want to consult a statistician.

PCBs_Aroclor-1260

General Statistics

Total Number of Observations      12 Number of Distinct Observations      11

Number of Missing Observations      10

Number of Detects       2 Number of Non-Detects      10

Number of Distinct Detects       2 Number of Distinct Non-Detects       9

Minimum Detect      0.025 Minimum Non-Detect      0.041

Maximum Detect      0.088 Maximum Non-Detect       1.7

Variance Detects     0.00198Percent Non-Detects      83.33%

Mean Detects      0.0565 SD Detects      0.0445

Median Detects      0.0565 CV Detects       0.788

Skewness Detects     N/A    Kurtosis Detects     N/A    

Mean of Logged Detects     -3.06 SD of Logged Detects       0.89

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0313 Standard Error of Mean     0.00845

SD      0.0189   95% KM (BCA) UCL     N/A    

95% KM (t) UCL      0.0465 95% KM (Percentile Bootstrap) UCL     N/A    

   95% KM (z) UCL      0.0452   95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL      0.0567 95% KM Chebyshev UCL      0.0681

97.5% KM Chebyshev UCL      0.0841 99% KM Chebyshev UCL       0.115

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       2.842 k star (bias corrected MLE)     N/A    

Theta hat (MLE)      0.0199 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      11.37 nu star (bias corrected)     N/A    

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.743 nu hat (KM)      65.82

Adjusted Level of Significance ( )      0.029

Approximate Chi Square Value (65.82, )      48.15 Adjusted Chi Square Value (65.82, )      45.85

   95% Gamma Approximate KM-UCL (use when n>=50)     0.0428   95% Gamma Adjusted KM-UCL (use when n<50)     0.0449

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0308 Mean in Log Scale     -3.57

SD in Original Scale      0.0183 SD in Log Scale       0.379
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   95% t UCL (assumes normality of ROS data)      0.0402   95% Percentile Bootstrap UCL      0.0409

   95% BCA Bootstrap UCL      0.0457   95% Bootstrap t UCL      0.0819

   95% H-UCL (Log ROS)      0.038

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.105 Mean in Log Scale     -3.141

SD in Original Scale       0.236 SD in Log Scale       1.035

   95% t UCL (Assumes normality)       0.227   95% H-Stat UCL       0.187

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL      0.0465 95% KM (% Bootstrap) UCL     N/A    

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_4,4'-DDE

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Number of Detects      10 Number of Non-Detects       2

Number of Distinct Detects      10 Number of Distinct Non-Detects       2

Minimum Detect     0.0011 Minimum Non-Detect     0.0048

Maximum Detect      0.049 Maximum Non-Detect     0.0061

Variance Detects 3.1563E-4Percent Non-Detects      16.67%

Mean Detects      0.0133 SD Detects      0.0178

Median Detects     0.00341CV Detects       1.337

Skewness Detects       1.333 Kurtosis Detects       0.315

Mean of Logged Detects     -5.251 SD of Logged Detects       1.46

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.33 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0114 Standard Error of Mean     0.00485

SD      0.0159   95% KM (BCA) UCL      0.0198

   95% KM (t) UCL      0.0201   95% KM (Percentile Bootstrap) UCL      0.0196

   95% KM (z) UCL      0.0194   95% KM Bootstrap t UCL      0.028

90% KM Chebyshev UCL      0.026 95% KM Chebyshev UCL      0.0326

97.5% KM Chebyshev UCL      0.0417 99% KM Chebyshev UCL      0.0597
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Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.782 Anderson-Darling GOF Test

5% A-D Critical Value       0.765 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.271 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.278 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.656 k star (bias corrected MLE)       0.526

Theta hat (MLE)      0.0203 Theta star (bias corrected MLE)      0.0253

nu hat (MLE)      13.11 nu star (bias corrected)      10.51

MLE Mean (bias corrected)      0.0133 MLE Sd (bias corrected)      0.0183

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.513 nu hat (KM)      12.32

Approximate Chi Square Value (12.32, )       5.437 Adjusted Chi Square Value (12.32, )       4.758

95% Gamma Approximate KM-UCL (use when n>=50)     0.0259 95% Gamma Adjusted KM-UCL (use when n<50)      0.0296

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0011 Mean      0.0127

Maximum      0.049 Median     0.00546

SD      0.0161 CV       1.265

k hat (MLE)       0.765 k star (bias corrected MLE)       0.629

Theta hat (MLE)      0.0167 Theta star (bias corrected MLE)      0.0203

nu hat (MLE)      18.36 nu star (bias corrected)      15.1

MLE Mean (bias corrected)      0.0127 MLE Sd (bias corrected)      0.0161

Adjusted Level of Significance ( )      0.029

Approximate Chi Square Value (15.10, )       7.331 Adjusted Chi Square Value (15.10, )       6.522

95% Gamma Approximate UCL (use when n>=50)     0.0262 95% Gamma Adjusted UCL (use when n<50)      0.0295

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.875 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.207 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0115 Mean in Log Scale     -5.392

SD in Original Scale      0.0166 SD in Log Scale       1.361

   95% t UCL (assumes normality of ROS data)      0.0201   95% Percentile Bootstrap UCL      0.0198

   95% BCA Bootstrap UCL      0.0212   95% Bootstrap t UCL      0.0279

   95% H-UCL (Log ROS)      0.0505

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.422   95% H-UCL (KM -Log)      0.045

KM SD (logged)       1.334   95% Critical H Value (KM-Log)       3.556

KM Standard Error of Mean (logged)       0.411
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0115 Mean in Log Scale     -5.361

SD in Original Scale      0.0166 SD in Log Scale       1.346

   95% t UCL (Assumes normality)      0.0201   95% H-Stat UCL      0.0497

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL      0.0326 95% GROS Adjusted Gamma UCL      0.0295

95% Adjusted Gamma KM-UCL      0.0296

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pesticides_4,4'-DDT

General Statistics

Total Number of Observations      12 Number of Distinct Observations      11

Number of Missing Observations      10

Number of Detects       8 Number of Non-Detects       4

Number of Distinct Detects       7 Number of Distinct Non-Detects       4

Minimum Detect 6.9000E-4Minimum Non-Detect     0.0048

Maximum Detect      0.019 Maximum Non-Detect       0.17

Variance Detects 3.6481E-5Percent Non-Detects      33.33%

Mean Detects     0.00659SD Detects     0.00604

Median Detects     0.0037 CV Detects       0.917

Skewness Detects       1.432 Kurtosis Detects       1.76

Mean of Logged Detects     -5.419 SD of Logged Detects       1.019

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.843 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.279 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00556Standard Error of Mean     0.00167

SD     0.00514   95% KM (BCA) UCL     0.00836

95% KM (t) UCL     0.0085795% KM (Percentile Bootstrap) UCL     0.00842

   95% KM (z) UCL     0.00831   95% KM Bootstrap t UCL      0.0109

90% KM Chebyshev UCL      0.0106 95% KM Chebyshev UCL      0.0129

97.5% KM Chebyshev UCL      0.016 99% KM Chebyshev UCL      0.0222

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.306 Anderson-Darling GOF Test

5% A-D Critical Value       0.73 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.206 Kolmogrov-Smirnoff GOF
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5% K-S Critical Value       0.299 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.407 k star (bias corrected MLE)       0.963

Theta hat (MLE)     0.00468Theta star (bias corrected MLE)     0.00684

nu hat (MLE)      22.51 nu star (bias corrected)      15.4

MLE Mean (bias corrected)     0.00659MLE Sd (bias corrected)     0.00671

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.17 nu hat (KM)      28.09

Approximate Chi Square Value (28.09, )      17 Adjusted Chi Square Value (28.09, )      15.69

   95% Gamma Approximate KM-UCL (use when n>=50)    0.00919   95% Gamma Adjusted KM-UCL (use when n<50)    0.00995

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 6.9000E-4Mean     0.00772

Maximum      0.019 Median     0.0093

SD     0.0051 CV       0.661

k hat (MLE)       1.91 k star (bias corrected MLE)       1.488

Theta hat (MLE)     0.00404Theta star (bias corrected MLE)     0.00519

nu hat (MLE)      45.85 nu star (bias corrected)      35.72

MLE Mean (bias corrected)     0.00772MLE Sd (bias corrected)     0.00633

Adjusted Level of Significance ( )      0.029

Approximate Chi Square Value (35.72, )      23.04 Adjusted Chi Square Value (35.72, )      21.5

   95% Gamma Approximate UCL (use when n>=50)     0.012   95% Gamma Adjusted UCL (use when n<50)      0.0128

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.949 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.201 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00533Mean in Log Scale     -5.576

SD in Original Scale     0.00517SD in Log Scale       0.851

   95% t UCL (assumes normality of ROS data)     0.00801   95% Percentile Bootstrap UCL     0.00771

   95% BCA Bootstrap UCL     0.00885   95% Bootstrap t UCL      0.0107

   95% H-UCL (Log ROS)      0.0108

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.584   95% H-UCL (KM -Log)      0.0124

KM SD (logged)       0.92   95% Critical H Value (KM-Log)       2.772

KM Standard Error of Mean (logged)       0.326

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0122 Mean in Log Scale     -5.29

SD in Original Scale      0.0235 SD in Log Scale       1.224
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   95% t UCL (Assumes normality)      0.0244   95% H-Stat UCL      0.0366

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL     0.0085795% KM (Percentile Bootstrap) UCL     0.00842

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Benzo(a)anthracene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Number of Detects      11 Number of Non-Detects       1

Number of Distinct Detects      11 Number of Distinct Non-Detects       1

Minimum Detect      0.036 Minimum Non-Detect       0.12

Maximum Detect       0.73 Maximum Non-Detect       0.12

Variance Detects      0.0669 Percent Non-Detects       8.333%

Mean Detects       0.271 SD Detects       0.259

Median Detects       0.24 CV Detects       0.953

Skewness Detects       0.909 Kurtosis Detects     -0.447

Mean of Logged Detects     -1.837 SD of Logged Detects       1.164

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.841 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.213 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.253 Standard Error of Mean      0.0738

SD       0.244   95% KM (BCA) UCL       0.383

95% KM (t) UCL       0.386 95% KM (Percentile Bootstrap) UCL       0.377

   95% KM (z) UCL       0.375   95% KM Bootstrap t UCL       0.44

90% KM Chebyshev UCL       0.475 95% KM Chebyshev UCL       0.575

97.5% KM Chebyshev UCL       0.714 99% KM Chebyshev UCL       0.987

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.75 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.192 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.262 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.074 k star (bias corrected MLE)       0.842
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Theta hat (MLE)       0.253 Theta star (bias corrected MLE)       0.322

nu hat (MLE)      23.64 nu star (bias corrected)      18.52

MLE Mean (bias corrected)       0.271 MLE Sd (bias corrected)       0.296

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.081 nu hat (KM)      25.93

Approximate Chi Square Value (25.93, )      15.33 Adjusted Chi Square Value (25.93, )      14.1

   95% Gamma Approximate KM-UCL (use when n>=50)      0.428   95% Gamma Adjusted KM-UCL (use when n<50)      0.466

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.036 Mean       0.253

Maximum       0.73 Median       0.165

SD       0.254 CV       1.004

k hat (MLE)       1.038 k star (bias corrected MLE)       0.834

Theta hat (MLE)       0.244 Theta star (bias corrected MLE)       0.304

nu hat (MLE)      24.92 nu star (bias corrected)      20.03

MLE Mean (bias corrected)       0.253 MLE Sd (bias corrected)       0.277

Adjusted Level of Significance ( )      0.029

Approximate Chi Square Value (20.03, )      10.87 Adjusted Chi Square Value (20.03, )       9.855

   95% Gamma Approximate UCL (use when n>=50)      0.467   95% Gamma Adjusted UCL (use when n<50)       0.515

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.183 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.254 Mean in Log Scale     -1.917

SD in Original Scale       0.254 SD in Log Scale       1.143

   95% t UCL (assumes normality of ROS data)       0.385   95% Percentile Bootstrap UCL       0.377

   95% BCA Bootstrap UCL       0.406   95% Bootstrap t UCL       0.439

   95% H-UCL (Log ROS)       0.847

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.932   95% H-UCL (KM -Log)       0.766

KM SD (logged)       1.112   95% Critical H Value (KM-Log)       3.122

KM Standard Error of Mean (logged)       0.338

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.254 Mean in Log Scale     -1.918

SD in Original Scale       0.254 SD in Log Scale       1.145

   95% t UCL (Assumes normality)       0.385   95% H-Stat UCL       0.849

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level
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Suggested UCL to Use

95% KM (t) UCL       0.386 95% KM (Percentile Bootstrap) UCL       0.377

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Benzo(a)pyrene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Minimum      0.028 Mean       0.275

Maximum       1.1 Median       0.168

SD       0.323 Std. Error of Mean      0.0932

Coefficient of Variation       1.175 Skewness       1.799

Normal GOF Test

Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.222 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.442    95% Adjusted-CLT UCL (Chen-1995)       0.48

   95% Modified-t UCL (Johnson-1978)       0.45

Gamma GOF Test

A-D Test Statistic       0.375 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.198 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.253 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.902 k star (bias corrected MLE)       0.732

Theta hat (MLE)       0.305 Theta star (bias corrected MLE)       0.375

nu hat (MLE)      21.66 nu star (bias corrected)      17.58

MLE Mean (bias corrected)       0.275 MLE Sd (bias corrected)       0.321

Approximate Chi Square Value (0.05)       9.085

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       8.168

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.532   95% Adjusted Gamma UCL (use when n<50)       0.592

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.938 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level
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Lilliefors Test Statistic       0.177 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -3.576 Mean of logged Data     -1.939

Maximum of Logged Data      0.0953 SD of logged Data       1.238

Assuming Lognormal Distribution

   95% H-UCL       1.087   90% Chebyshev (MVUE) UCL       0.608

   95% Chebyshev (MVUE) UCL       0.756 97.5% Chebyshev (MVUE) UCL       0.961

   99% Chebyshev (MVUE) UCL       1.365

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.428   95% Jackknife UCL       0.442

   95% Standard Bootstrap UCL       0.421   95% Bootstrap-t UCL       0.592

   95% Hall's Bootstrap UCL       1.13   95% Percentile Bootstrap UCL       0.431

   95% BCA Bootstrap UCL       0.47

   90% Chebyshev(Mean, Sd) UCL       0.555   95% Chebyshev(Mean, Sd) UCL       0.681

 97.5% Chebyshev(Mean, Sd) UCL       0.857   99% Chebyshev(Mean, Sd) UCL       1.203

Suggested UCL to Use

95% Student's-t UCL       0.442

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Benzo(b)fluoranthene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Minimum      0.028 Mean       0.451

Maximum       2.6 Median       0.198

SD       0.715 Std. Error of Mean       0.206

Coefficient of Variation       1.585 Skewness       2.874

Normal GOF Test

Shapiro Wilk Test Statistic       0.602 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.277 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.822   95% Adjusted-CLT UCL (Chen-1995)       0.973
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   95% Modified-t UCL (Johnson-1978)       0.85

Gamma GOF Test

A-D Test Statistic       0.453 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.766 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.159 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.255 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.747 k star (bias corrected MLE)       0.616

Theta hat (MLE)       0.604 Theta star (bias corrected MLE)       0.732

nu hat (MLE)      17.93 nu star (bias corrected)      14.78

MLE Mean (bias corrected)       0.451 MLE Sd (bias corrected)       0.575

Approximate Chi Square Value (0.05)       7.112

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       6.317

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      0.938    95% Adjusted Gamma UCL (use when n<50)       1.056

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.982 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0971 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -3.576 Mean of logged Data     -1.598

Maximum of Logged Data       0.956 SD of logged Data       1.3

Assuming Lognormal Distribution

   95% H-UCL       1.85   90% Chebyshev (MVUE) UCL       0.939

   95% Chebyshev (MVUE) UCL       1.173 97.5% Chebyshev (MVUE) UCL       1.498

   99% Chebyshev (MVUE) UCL       2.137

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.791   95% Jackknife UCL       0.822

   95% Standard Bootstrap UCL       0.775   95% Bootstrap-t UCL       1.546

   95% Hall's Bootstrap UCL       1.987   95% Percentile Bootstrap UCL       0.83

   95% BCA Bootstrap UCL       1.064

   90% Chebyshev(Mean, Sd) UCL       1.07   95% Chebyshev(Mean, Sd) UCL       1.351

 97.5% Chebyshev(Mean, Sd) UCL       1.74   99% Chebyshev(Mean, Sd) UCL       2.504

Suggested UCL to Use

95% Adjusted Gamma UCL       1.056

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Page 34 of 46



For additional insight the user may want to consult a statistician.

SVOCs_Benzo(g,h,i)perylene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Minimum      0.02 Mean       0.246

Maximum       1.4 Median       0.11

SD       0.384 Std. Error of Mean       0.111

Coefficient of Variation       1.557 Skewness       2.874

Normal GOF Test

Shapiro Wilk Test Statistic       0.601 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.278 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.445   95% Adjusted-CLT UCL (Chen-1995)       0.527

   95% Modified-t UCL (Johnson-1978)       0.461

Gamma GOF Test

A-D Test Statistic       0.544 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.764 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.165 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.254 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.783 k star (bias corrected MLE)       0.643

Theta hat (MLE)       0.315 Theta star (bias corrected MLE)       0.383

nu hat (MLE)      18.79 nu star (bias corrected)      15.42

MLE Mean (bias corrected)       0.246 MLE Sd (bias corrected)       0.307

Approximate Chi Square Value (0.05)       7.557

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       6.733

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      0.503    95% Adjusted Gamma UCL (use when n<50)       0.564

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.959 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.145 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -3.912 Mean of logged Data     -2.161

Maximum of Logged Data       0.336 SD of logged Data       1.248

Page 35 of 46



Assuming Lognormal Distribution

   95% H-UCL       0.897   90% Chebyshev (MVUE) UCL       0.494

   95% Chebyshev (MVUE) UCL       0.615 97.5% Chebyshev (MVUE) UCL       0.782

   99% Chebyshev (MVUE) UCL       1.112

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.428   95% Jackknife UCL       0.445

   95% Standard Bootstrap UCL       0.42   95% Bootstrap-t UCL       0.797

   95% Hall's Bootstrap UCL       1.079   95% Percentile Bootstrap UCL       0.449

   95% BCA Bootstrap UCL       0.543

   90% Chebyshev(Mean, Sd) UCL       0.579   95% Chebyshev(Mean, Sd) UCL       0.729

 97.5% Chebyshev(Mean, Sd) UCL       0.938   99% Chebyshev(Mean, Sd) UCL       1.348

Suggested UCL to Use

95% Adjusted Gamma UCL       0.564

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Benzo(k)fluoranthene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Number of Detects      10 Number of Non-Detects       2

Number of Distinct Detects      10 Number of Distinct Non-Detects       2

Minimum Detect      0.026 Minimum Non-Detect       0.12

Maximum Detect       0.79 Maximum Non-Detect       0.17

Variance Detects      0.0704 Percent Non-Detects      16.67%

Mean Detects       0.27 SD Detects       0.265

Median Detects       0.203 CV Detects       0.984

Skewness Detects       1.01 Kurtosis Detects    -0.0308

Mean of Logged Detects     -1.9 SD of Logged Detects       1.262

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.867 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.199 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.232 Standard Error of Mean      0.0746

SD       0.245   95% KM (BCA) UCL       0.367

95% KM (t) UCL       0.366 95% KM (Percentile Bootstrap) UCL       0.352

   95% KM (z) UCL       0.354   95% KM Bootstrap t UCL       0.426

90% KM Chebyshev UCL       0.455 95% KM Chebyshev UCL       0.557
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97.5% KM Chebyshev UCL       0.697 99% KM Chebyshev UCL       0.974

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.316 Anderson-Darling GOF Test

5% A-D Critical Value       0.749 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.159 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.274 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.983 k star (bias corrected MLE)       0.755

Theta hat (MLE)       0.274 Theta star (bias corrected MLE)       0.357

nu hat (MLE)      19.65 nu star (bias corrected)      15.09

MLE Mean (bias corrected)       0.27 MLE Sd (bias corrected)       0.31

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.895 nu hat (KM)      21.47

Approximate Chi Square Value (21.47, )      11.95 Adjusted Chi Square Value (21.47, )      10.87

   95% Gamma Approximate KM-UCL (use when n>=50)      0.416   95% Gamma Adjusted KM-UCL (use when n<50)      0.457

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.026 Mean       0.229

Maximum       0.79 Median       0.132

SD       0.258 CV       1.126

k hat (MLE)       0.827 k star (bias corrected MLE)       0.676

Theta hat (MLE)       0.277 Theta star (bias corrected MLE)       0.339

nu hat (MLE)      19.85 nu star (bias corrected)      16.22

MLE Mean (bias corrected)       0.229 MLE Sd (bias corrected)       0.279

Adjusted Level of Significance ( )      0.029

Approximate Chi Square Value (16.22, )       8.116 Adjusted Chi Square Value (16.22, )       7.257

   95% Gamma Approximate UCL (use when n>=50)      0.458   95% Gamma Adjusted UCL (use when n<50)       0.512

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.175 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.232 Mean in Log Scale     -2.097

SD in Original Scale       0.255 SD in Log Scale       1.231

   95% t UCL (assumes normality of ROS data)       0.365   95% Percentile Bootstrap UCL       0.351

   95% BCA Bootstrap UCL       0.388   95% Bootstrap t UCL       0.43

   95% H-UCL (Log ROS)       0.908

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.123   95% H-UCL (KM -Log)       0.839

KM SD (logged)       1.213   95% Critical H Value (KM-Log)       3.315
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KM Standard Error of Mean (logged)       0.374

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.237 Mean in Log Scale     -2.023

SD in Original Scale       0.252 SD in Log Scale       1.179

   95% t UCL (Assumes normality)       0.367   95% H-Stat UCL       0.843

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL       0.366 95% KM (Percentile Bootstrap) UCL       0.352

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Caprolactam

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Number of Detects       2 Number of Non-Detects      10

Number of Distinct Detects       2 Number of Distinct Non-Detects      10

Minimum Detect       0.11 Minimum Non-Detect       0.2

Maximum Detect       0.14 Maximum Non-Detect      17

Variance Detects 4.5000E-4Percent Non-Detects      83.33%

Mean Detects       0.125 SD Detects      0.0212

Median Detects       0.125 CV Detects       0.17

Skewness Detects     N/A    Kurtosis Detects     N/A    

Mean of Logged Detects     -2.087 SD of Logged Detects       0.171

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.125 Standard Error of Mean      0.015

SD      0.015   95% KM (BCA) UCL     N/A    

95% KM (t) UCL       0.152 95% KM (Percentile Bootstrap) UCL     N/A    

   95% KM (z) UCL       0.15   95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       0.17 95% KM Chebyshev UCL       0.19

97.5% KM Chebyshev UCL       0.219 99% KM Chebyshev UCL       0.274

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test
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Gamma Statistics on Detected Data Only

k hat (MLE)      69.11 k star (bias corrected MLE)     N/A    

Theta hat (MLE)     0.00181Theta star (bias corrected MLE)     N/A    

nu hat (MLE)    276.4 nu star (bias corrected)     N/A    

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      69.44 nu hat (KM)   1667

Adjusted Level of Significance ( )      0.029

Approximate Chi Square Value (N/A, )   1573 Adjusted Chi Square Value (N/A, )   1559

   95% Gamma Approximate KM-UCL (use when n>=50)      0.132   95% Gamma Adjusted KM-UCL (use when n<50)      0.134

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.124 Mean in Log Scale     -2.087

SD in Original Scale     0.00641SD in Log Scale      0.0514

   95% t UCL (assumes normality of ROS data)       0.128   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A       95% Bootstrap t UCL     N/A    

   95% H-UCL (Log ROS)     N/A    

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.572 Mean in Log Scale     -0.212

SD in Original Scale       3.057 SD in Log Scale       1.835

   95% t UCL (Assumes normality)       4.157   95% H-Stat UCL      55.78

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL       0.152 95% KM (% Bootstrap) UCL     N/A    

Warning: One or more Recommended UCL(s) not available!

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Chrysene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Minimum      0.043 Mean       0.388

Maximum       1.7 Median       0.213

SD       0.485 Std. Error of Mean       0.14

Coefficient of Variation       1.25 Skewness       2.059
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Normal GOF Test

Shapiro Wilk Test Statistic       0.736 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.639    95% Adjusted-CLT UCL (Chen-1995)       0.707

   95% Modified-t UCL (Johnson-1978)       0.653

Gamma GOF Test

A-D Test Statistic       0.576 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.761 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.209 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.254 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.866 k star (bias corrected MLE)       0.705

Theta hat (MLE)       0.448 Theta star (bias corrected MLE)       0.55

nu hat (MLE)      20.78 nu star (bias corrected)      16.92

MLE Mean (bias corrected)       0.388 MLE Sd (bias corrected)       0.462

Approximate Chi Square Value (0.05)       8.613

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       7.724

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.762   95% Adjusted Gamma UCL (use when n<50)       0.849

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.909 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.198 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -3.147 Mean of logged Data     -1.626

Maximum of Logged Data       0.531 SD of logged Data       1.24

Assuming Lognormal Distribution

   95% H-UCL       1.496   90% Chebyshev (MVUE) UCL       0.833

   95% Chebyshev (MVUE) UCL       1.037 97.5% Chebyshev (MVUE) UCL       1.319

   99% Chebyshev (MVUE) UCL       1.873

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.618   95% Jackknife UCL       0.639

   95% Standard Bootstrap UCL       0.606   95% Bootstrap-t UCL       0.84

   95% Hall's Bootstrap UCL       1.473   95% Percentile Bootstrap UCL       0.625
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   95% BCA Bootstrap UCL       0.716

   90% Chebyshev(Mean, Sd) UCL       0.807   95% Chebyshev(Mean, Sd) UCL       0.997

 97.5% Chebyshev(Mean, Sd) UCL       1.261   99% Chebyshev(Mean, Sd) UCL       1.78

Suggested UCL to Use

95% Student's-t UCL       0.639

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Fluorene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Number of Detects       4 Number of Non-Detects       8

Number of Distinct Detects       4 Number of Distinct Non-Detects       8

Minimum Detect     0.00725Minimum Non-Detect     0.0048

Maximum Detect      0.031 Maximum Non-Detect       0.49

Variance Detects 1.1673E-4Percent Non-Detects      66.67%

Mean Detects      0.0154 SD Detects      0.0108

Median Detects      0.0116 CV Detects       0.703

Skewness Detects       1.614 Kurtosis Detects       2.542

Mean of Logged Detects     -4.339 SD of Logged Detects       0.638

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.838 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.3 Lilliefors GOF Test

5% Lilliefors Critical Value       0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0118 Standard Error of Mean     0.0043

SD     0.00912   95% KM (BCA) UCL     N/A    

95% KM (t) UCL      0.0196 95% KM (Percentile Bootstrap) UCL     N/A    

   95% KM (z) UCL      0.0189   95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL      0.0247 95% KM Chebyshev UCL      0.0306

97.5% KM Chebyshev UCL      0.0387 99% KM Chebyshev UCL      0.0546

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.354 Anderson-Darling GOF Test

5% A-D Critical Value       0.659 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.243 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.396 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.213 k star (bias corrected MLE)       0.97

Theta hat (MLE)     0.00478Theta star (bias corrected MLE)      0.0158

nu hat (MLE)      25.7 nu star (bias corrected)       7.759
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MLE Mean (bias corrected)      0.0154 MLE Sd (bias corrected)      0.0156

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.686 nu hat (KM)      40.47

Approximate Chi Square Value (40.47, )      26.89 Adjusted Chi Square Value (40.47, )      25.21

   95% Gamma Approximate KM-UCL (use when n>=50)     0.0178   95% Gamma Adjusted KM-UCL (use when n<50)     0.019

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00725Mean      0.0118

Maximum      0.031 Median      0.01

SD     0.00623CV       0.528

k hat (MLE)       6.752 k star (bias corrected MLE)       5.119

Theta hat (MLE)     0.00175Theta star (bias corrected MLE)     0.0023

nu hat (MLE)    162 nu star (bias corrected)    122.9

MLE Mean (bias corrected)      0.0118 MLE Sd (bias corrected)     0.00521

Adjusted Level of Significance ( )      0.029

Approximate Chi Square Value (122.87, )      98.27 Adjusted Chi Square Value (122.87, )      94.91

   95% Gamma Approximate UCL (use when n>=50)     0.0147   95% Gamma Adjusted UCL (use when n<50)     N/A    

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.208 Lilliefors GOF Test

5% Lilliefors Critical Value       0.443 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00913Mean in Log Scale     -4.927

SD in Original Scale     0.00752SD in Log Scale       0.701

   95% t UCL (assumes normality of ROS data)      0.013   95% Percentile Bootstrap UCL      0.0129

   95% BCA Bootstrap UCL      0.0145   95% Bootstrap t UCL      0.0187

   95% H-UCL (Log ROS)      0.0154

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -4.673   95% H-UCL (KM -Log)      0.0183

KM SD (logged)       0.652   95% Critical H Value (KM-Log)       2.344

KM Standard Error of Mean (logged)       0.308

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0609 Mean in Log Scale     -3.648

SD in Original Scale      0.0738 SD in Log Scale       1.519

   95% t UCL (Assumes normality)      0.0991   95% H-Stat UCL       0.501

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
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95% KM (t) UCL      0.0196 95% KM (Percentile Bootstrap) UCL     N/A    

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SVOCs_Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Minimum      0.018 Mean       0.283

Maximum       1.7 Median       0.129

SD       0.464 Std. Error of Mean       0.134

Coefficient of Variation       1.64 Skewness       3.017

Normal GOF Test

Shapiro Wilk Test Statistic       0.567 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.334 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.524   95% Adjusted-CLT UCL (Chen-1995)       0.628

   95% Modified-t UCL (Johnson-1978)       0.543

Gamma GOF Test

A-D Test Statistic       0.56 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.765 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.255 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.765 k star (bias corrected MLE)       0.629

Theta hat (MLE)       0.37 Theta star (bias corrected MLE)       0.45

nu hat (MLE)      18.36 nu star (bias corrected)      15.1

MLE Mean (bias corrected)       0.283 MLE Sd (bias corrected)       0.357

Approximate Chi Square Value (0.05)       7.334

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       6.525

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      0.583    95% Adjusted Gamma UCL (use when n<50)       0.656

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.976 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.113 Lilliefors Lognormal GOF Test
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5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -4.017 Mean of logged Data     -2.042

Maximum of Logged Data       0.531 SD of logged Data       1.256

Assuming Lognormal Distribution

   95% H-UCL       1.035   90% Chebyshev (MVUE) UCL       0.563

   95% Chebyshev (MVUE) UCL       0.701 97.5% Chebyshev (MVUE) UCL       0.893

   99% Chebyshev (MVUE) UCL       1.27

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.504   95% Jackknife UCL       0.524

   95% Standard Bootstrap UCL       0.494   95% Bootstrap-t UCL       1.023

   95% Hall's Bootstrap UCL       1.258   95% Percentile Bootstrap UCL       0.521

   95% BCA Bootstrap UCL       0.672

   90% Chebyshev(Mean, Sd) UCL       0.685   95% Chebyshev(Mean, Sd) UCL       0.867

 97.5% Chebyshev(Mean, Sd) UCL       1.12   99% Chebyshev(Mean, Sd) UCL       1.617

Suggested UCL to Use

95% Adjusted Gamma UCL       0.656

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SVOCs_Pyrene

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      10

Minimum      0.056 Mean       0.452

Maximum       1.5 Median       0.283

SD       0.465 Std. Error of Mean       0.134

Coefficient of Variation       1.028 Skewness       1.163

Normal GOF Test

Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.235 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.693    95% Adjusted-CLT UCL (Chen-1995)       0.721

   95% Modified-t UCL (Johnson-1978)       0.701
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Gamma GOF Test

A-D Test Statistic       0.567 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.758 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.215 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.253 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.969 k star (bias corrected MLE)       0.782

Theta hat (MLE)       0.467 Theta star (bias corrected MLE)       0.578

nu hat (MLE)      23.25 nu star (bias corrected)      18.77

MLE Mean (bias corrected)       0.452 MLE Sd (bias corrected)       0.512

Approximate Chi Square Value (0.05)       9.948

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       8.983

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.853   95% Adjusted Gamma UCL (use when n<50)       0.945

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.891 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.195 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data     -2.882 Mean of logged Data     -1.392

Maximum of Logged Data       0.405 SD of logged Data       1.214

Assuming Lognormal Distribution

   95% H-UCL       1.75   90% Chebyshev (MVUE) UCL       1.013

   95% Chebyshev (MVUE) UCL       1.258 97.5% Chebyshev (MVUE) UCL       1.597

   99% Chebyshev (MVUE) UCL       2.264

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.673   95% Jackknife UCL       0.693

   95% Standard Bootstrap UCL       0.662   95% Bootstrap-t UCL       0.784

   95% Hall's Bootstrap UCL       0.73   95% Percentile Bootstrap UCL       0.677

   95% BCA Bootstrap UCL       0.71

   90% Chebyshev(Mean, Sd) UCL       0.855   95% Chebyshev(Mean, Sd) UCL       1.037

 97.5% Chebyshev(Mean, Sd) UCL       1.29   99% Chebyshev(Mean, Sd) UCL       1.787

Suggested UCL to Use

95% Student's-t UCL       0.693

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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APPENDIX B8 

SURFACE WATER – PROPERTY & SOUTHERN WETLAND 

(including dissolved inorganics) 



From File   ProUCl Input - Eco SW Prop+SW_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 12:42:26 PM

Number of Detects      8 Number of Non-Detects      4

Number of Distinct Detects      8 Number of Distinct Non-Detects      1

General Statistics

Total Number of Observations     12 Number of Distinct Observations      9

Number of Bootstrap Operations   2000

Inorganics, Dissolved_Aluminum

Median Detects   104 CV Detects      1.435

Skewness Detects      1.609 Kurtosis Detects      1.54

Variance Detects 554882 Percent Non-Detects     33.33%

Mean Detects   519.2 SD Detects   744.9

Minimum Detect     27.45 Minimum Non-Detect     20

Maximum Detect  2030 Maximum Non-Detect     20

Lilliefors Test Statistic      0.336 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.714 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      5.251 SD of Logged Detects      1.54

   95% KM (z) UCL   665.3    95% KM Bootstrap t UCL  1822

90% KM Chebyshev UCL   922.8 95% KM Chebyshev UCL  1181

SD   615.7 95% KM (BCA) UCL   677.5

   95% KM (t) UCL   694    95% KM (Percentile Bootstrap) UCL   649.1

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean   352.8 Standard Error of Mean   190

K-S Test Statistic      0.329 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.307 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.641 Anderson-Darling GOF Test

5% A-D Critical Value      0.754 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL  1539 99% KM Chebyshev UCL  2243

MLE Mean (bias corrected)   519.2 MLE Sd (bias corrected)   759.1

Theta hat (MLE)   844.1 Theta star (bias corrected MLE)  1110

nu hat (MLE)      9.842 nu star (bias corrected)      7.485

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.615 k star (bias corrected MLE)      0.468

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.328 nu hat (KM)      7.881
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Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (7.88, )      2.666 Adjusted Chi Square Value (7.88, )      2.226

95% Gamma Approximate KM-UCL (use when n>=50)   1043 95% Gamma Adjusted KM-UCL (use when n<50)  1249

k hat (MLE)      0.191 k star (bias corrected MLE)      0.199

Theta hat (MLE)  1812 Theta star (bias corrected MLE)  1741

Maximum  2030 Median     76.63

SD   646.9 CV      1.869

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean   346.1

95% Gamma Approximate UCL (use when n>=50)  1576 95% Gamma Adjusted UCL (use when n<50)  2038

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (4.77, )      1.048 Adjusted Chi Square Value (4.77, )      0.811

nu hat (MLE)      4.584 nu star (bias corrected)      4.771

MLE Mean (bias corrected)   346.1 MLE Sd (bias corrected)   776.3

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   347.7 Mean in Log Scale      3.919

Lilliefors Test Statistic      0.276 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.909 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      4.5    95% H-UCL (KM -Log)  2217

   95% BCA Bootstrap UCL   777.4    95% Bootstrap t UCL  1821

   95% H-UCL (Log ROS) 54292

SD in Original Scale   646 SD in Log Scale      2.378

   95% t UCL (assumes normality of ROS data)   682.6    95% Percentile Bootstrap UCL   667.3

SD in Original Scale   645 SD in Log Scale      1.902

   95% t UCL (Assumes normality)   683.8    95% H-Stat UCL  6632

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   349.5 Mean in Log Scale      4.269

KM SD (logged)      1.585    95% Critical H Value (KM-Log)      4.074

KM Standard Error of Mean (logged)      0.489

95% Adjusted Gamma KM-UCL  1249

Warning: Recommended UCL exceeds the maximum observation

Suggested UCL to Use

95% KM (BCA) UCL   677.5 95% GROS Adjusted Gamma UCL  2038

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Minimum Detect     43.3 Minimum Non-Detect     10

Maximum Detect   144 Maximum Non-Detect     10

Number of Detects     11 Number of Non-Detects      1

Number of Distinct Detects     11 Number of Distinct Non-Detects      1

Inorganics, Dissolved_Barium

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

Mean of Logged Detects      4.306 SD of Logged Detects      0.463

Median Detects     57.4 CV Detects      0.46

Skewness Detects      0.442 Kurtosis Detects    -1.67

Variance Detects  1413 Percent Non-Detects      8.333%

Mean Detects     81.74 SD Detects     37.59

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     75.76 Standard Error of Mean     12

Lilliefors Test Statistic      0.287 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.844 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL   150.7 99% KM Chebyshev UCL   195.2

   95% KM (z) UCL     95.5    95% KM Bootstrap t UCL     98.4

90% KM Chebyshev UCL   111.8 95% KM Chebyshev UCL   128.1

SD     39.63    95% KM (BCA) UCL     93.87

   95% KM (t) UCL     97.31    95% KM (Percentile Bootstrap) UCL     95.83

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      5.289 k star (bias corrected MLE)      3.907

K-S Test Statistic      0.277 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.256 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.844 Anderson-Darling GOF Test

5% A-D Critical Value      0.731 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      3.654 nu hat (KM)     87.7

MLE Mean (bias corrected)     81.74 MLE Sd (bias corrected)     41.35

Theta hat (MLE)     15.46 Theta star (bias corrected MLE)     20.92

nu hat (MLE)   116.4 nu star (bias corrected)     85.96

Gamma ROS Statistics using Imputed  Non-Detects

Approximate Chi Square Value (87.70, )     67.11 Adjusted Chi Square Value (87.70, )     64.37

   95% Gamma Approximate KM-UCL (use when n>=50)      99.01    95% Gamma Adjusted KM-UCL (use when n<50)   103.2
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For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     13.19 Mean     76.03

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)     74.78 nu star (bias corrected)     57.42

MLE Mean (bias corrected)     76.03 MLE Sd (bias corrected)     49.15

k hat (MLE)      3.116 k star (bias corrected MLE)      2.392

Theta hat (MLE)     24.4 Theta star (bias corrected MLE)     31.78

Maximum   144 Median     56.68

SD     40.94 CV      0.539

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.851 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)   106.5    95% Gamma Adjusted UCL (use when n<50)   112.2

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (57.42, )     41 Adjusted Chi Square Value (57.42, )     38.89

SD in Original Scale     39.44 SD in Log Scale      0.543

   95% t UCL (assumes normality of ROS data)     97.44    95% Percentile Bootstrap UCL     95.46

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     76.99 Mean in Log Scale      4.215

Lilliefors Test Statistic      0.255 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      0.697    95% Critical H Value (KM-Log)      2.409

KM Standard Error of Mean (logged)      0.211

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      4.139    95% H-UCL (KM -Log)   132.7

   95% BCA Bootstrap UCL     95.31    95% Bootstrap t UCL     98.99

   95% H-UCL (Log ROS)   112.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale     42.14 SD in Log Scale      0.895

   95% t UCL (Assumes normality)     97.19    95% H-Stat UCL   184.6

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     75.35 Mean in Log Scale      4.081

Inorganics, Dissolved_Cadmium

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL   128.1
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General Statistics

Total Number of Observations     12 Number of Distinct Observations      8

Variance Detects    0.0057 Percent Non-Detects     58.33%

Mean Detects      0.104 SD Detects     0.0755

Minimum Detect     0.042 Minimum Non-Detect     0.04

Maximum Detect      0.23 Maximum Non-Detect      1

Number of Detects      5 Number of Non-Detects      7

Number of Distinct Detects      5 Number of Distinct Non-Detects      3

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.827 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -2.455 SD of Logged Detects      0.678

Median Detects     0.0985 CV Detects      0.727

Skewness Detects      1.552 Kurtosis Detects      2.651

SD     0.0639    95% KM (BCA) UCL      0.13

95% KM (t) UCL      0.134 95% KM (Percentile Bootstrap) UCL      0.13

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0856 Standard Error of Mean     0.027

Lilliefors Test Statistic      0.321 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.375 Anderson-Darling GOF Test

5% A-D Critical Value      0.683 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.254 99% KM Chebyshev UCL      0.355

   95% KM (z) UCL      0.13    95% KM Bootstrap t UCL      0.177

90% KM Chebyshev UCL      0.167 95% KM Chebyshev UCL      0.203

Theta hat (MLE)     0.0374 Theta star (bias corrected MLE)     0.0836

nu hat (MLE)     27.75 nu star (bias corrected)     12.43

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      2.775 k star (bias corrected MLE)      1.243

K-S Test Statistic      0.245 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.36 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (43.05, )     29 Adjusted Chi Square Value (43.05, )     27.25

   95% Gamma Approximate KM-UCL (use when n>=50)       0.127    95% Gamma Adjusted KM-UCL (use when n<50)      0.135

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.794 nu hat (KM)     43.05

MLE Mean (bias corrected)      0.104 MLE Sd (bias corrected)     0.0932

Maximum      0.23 Median     0.0495

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     0.0701

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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SD     0.0661 CV      0.943

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (21.42, )     11.9 Adjusted Chi Square Value (21.42, )     10.83

nu hat (MLE)     26.78 nu star (bias corrected)     21.42

MLE Mean (bias corrected)     0.0701 MLE Sd (bias corrected)     0.0742

k hat (MLE)      1.116 k star (bias corrected MLE)      0.892

Theta hat (MLE)     0.0628 Theta star (bias corrected MLE)     0.0786

Lilliefors Test Statistic      0.211 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.922 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.126    95% Gamma Adjusted UCL (use when n<50)      0.139

   95% BCA Bootstrap UCL      0.108    95% Bootstrap t UCL      0.123

   95% H-UCL (Log ROS)      0.153

SD in Original Scale     0.0611 SD in Log Scale      0.87

   95% t UCL (assumes normality of ROS data)      0.103    95% Percentile Bootstrap UCL     0.0996

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0717 Mean in Log Scale    -2.958

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.18 Mean in Log Scale    -2.193

KM SD (logged)      0.618    95% Critical H Value (KM-Log)      2.296

KM Standard Error of Mean (logged)      0.261

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.673    95% H-UCL (KM -Log)      0.128

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.134 95% KM (Percentile Bootstrap) UCL      0.13

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.168 SD in Log Scale      1.112

   95% t UCL (Assumes normality)      0.267    95% H-Stat UCL      0.591

Minimum      0.45 Mean     55.13

Total Number of Observations     12 Number of Distinct Observations     12

Number of Missing Observations      0

Inorganics, Dissolved_Chromium

General Statistics
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Maximum   436 Median     14

5% Lilliefors Critical Value      0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.37 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.466 Shapiro Wilk GOF Test

SD   121.7 Std. Error of Mean     35.12

Coefficient of Variation      2.207 Skewness      3.297

Gamma GOF Test

A-D Test Statistic      0.749 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.788 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   123.8

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   118.2    95% Adjusted-CLT UCL (Chen-1995)   148.6

Theta hat (MLE)   113.8 Theta star (bias corrected MLE)   131.7

nu hat (MLE)     11.62 nu star (bias corrected)     10.05

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.484 k star (bias corrected MLE)      0.419

K-S Test Statistic      0.227 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.259 Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.975 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   139.5    95% Adjusted Gamma UCL (use when n<50)   162.5

Adjusted Level of Significance     0.029 Adjusted Chi Square Value      3.411

MLE Mean (bias corrected)     55.13 MLE Sd (bias corrected)     85.2

Approximate Chi Square Value (0.05)      3.974

Maximum of Logged Data      6.078 SD of logged Data      1.715

Lognormal Statistics

Minimum of Logged Data    -0.799 Mean of logged Data      2.692

5% Lilliefors Critical Value      0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.121 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL   170.3  97.5% Chebyshev (MVUE) UCL   222.1

   99% Chebyshev (MVUE) UCL   323.8

Assuming Lognormal Distribution

   95% H-UCL   607    90% Chebyshev (MVUE) UCL   133
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Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   160.5    95% Chebyshev(Mean, Sd) UCL   208.2

 97.5% Chebyshev(Mean, Sd) UCL   274.5    99% Chebyshev(Mean, Sd) UCL   404.6

   95% Hall's Bootstrap UCL   319.7    95% Percentile Bootstrap UCL   119.5

   95% BCA Bootstrap UCL   163

   95% CLT UCL   112.9    95% Jackknife UCL   118.2

   95% Standard Bootstrap UCL   110.2    95% Bootstrap-t UCL   391.7

Inorganics, Dissolved_Copper

General Statistics

Total Number of Observations     12 Number of Distinct Observations      8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   162.5

Variance Detects     25.76 Percent Non-Detects     41.67%

Mean Detects      6.666 SD Detects      5.076

Minimum Detect      0.31 Minimum Non-Detect      2

Maximum Detect     14.6 Maximum Non-Detect      2

Number of Detects      7 Number of Non-Detects      5

Number of Distinct Detects      7 Number of Distinct Non-Detects      1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.938 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects      1.456 SD of Logged Detects      1.282

Median Detects      5 CV Detects      0.761

Skewness Detects      0.618 Kurtosis Detects    -0.697

SD      4.764    95% KM (BCA) UCL      7.225

95% KM (t) UCL      6.685 95% KM (Percentile Bootstrap) UCL      6.671

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      4.018 Standard Error of Mean      1.486

Lilliefors Test Statistic      0.2 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.299 Anderson-Darling GOF Test

5% A-D Critical Value      0.724 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     13.29 99% KM Chebyshev UCL     18.8

   95% KM (z) UCL      6.461    95% KM Bootstrap t UCL      7.253

90% KM Chebyshev UCL      8.474 95% KM Chebyshev UCL     10.49

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

K-S Test Statistic      0.192 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.318 Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)      5.234 Theta star (bias corrected MLE)      8.099

nu hat (MLE)     17.83 nu star (bias corrected)     11.52

k hat (MLE)      1.274 k star (bias corrected MLE)      0.823

Approximate Chi Square Value (17.06, )      8.719 Adjusted Chi Square Value (17.06, )      7.824

   95% Gamma Approximate KM-UCL (use when n>=50)       7.863    95% Gamma Adjusted KM-UCL (use when n<50)      8.763

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.711 nu hat (KM)     17.06

MLE Mean (bias corrected)      6.666 MLE Sd (bias corrected)      7.348

Maximum     14.6 Median      2.24

SD      4.981 CV      1.238

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      4.025

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (8.10, )      2.795 Adjusted Chi Square Value (8.10, )      2.342

nu hat (MLE)      9.027 nu star (bias corrected)      8.103

MLE Mean (bias corrected)      4.025 MLE Sd (bias corrected)      6.927

k hat (MLE)      0.376 k star (bias corrected MLE)      0.338

Theta hat (MLE)     10.7 Theta star (bias corrected MLE)     11.92

Lilliefors Test Statistic      0.267 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.841 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     11.67    95% Gamma Adjusted UCL (use when n<50)     13.93

   95% BCA Bootstrap UCL      6.827    95% Bootstrap t UCL      8.232

   95% H-UCL (Log ROS)     42.1

SD in Original Scale      4.901 SD in Log Scale      1.595

   95% t UCL (assumes normality of ROS data)      6.659    95% Percentile Bootstrap UCL      6.536

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      4.118 Mean in Log Scale      0.499

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      4.305 Mean in Log Scale      0.849

KM SD (logged)      1.581    95% Critical H Value (KM-Log)      4.064

KM Standard Error of Mean (logged)      0.493

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.361    95% H-UCL (KM -Log)     34.74

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

SD in Original Scale      4.75 SD in Log Scale      1.208

   95% t UCL (Assumes normality)      6.768    95% H-Stat UCL     16.15
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      6.685 95% KM (Percentile Bootstrap) UCL      6.671

Detected Data appear Normal Distributed at 5% Significance Level

Minimum   396 Mean 10760

Maximum 96600 Median  2243

Total Number of Observations     12 Number of Distinct Observations     12

Number of Missing Observations      0

Inorganics, Dissolved_Iron

General Statistics

5% Lilliefors Critical Value      0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.442 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.421 Shapiro Wilk GOF Test

SD 27349 Std. Error of Mean  7895

Coefficient of Variation      2.542 Skewness      3.332

Gamma GOF Test

A-D Test Statistic      1.563 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.8 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 26205

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 24939    95% Adjusted-CLT UCL (Chen-1995) 31861

Theta hat (MLE) 25605 Theta star (bias corrected MLE) 29024

nu hat (MLE)     10.09 nu star (bias corrected)      8.898

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.42 k star (bias corrected MLE)      0.371

K-S Test Statistic      0.379 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.261 Data Not Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.873 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  29321    95% Adjusted Gamma UCL (use when n<50) 34614

Adjusted Level of Significance     0.029 Adjusted Chi Square Value      2.766

MLE Mean (bias corrected) 10760 MLE Sd (bias corrected) 17672

Approximate Chi Square Value (0.05)      3.265
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Maximum of Logged Data     11.48 SD of logged Data      1.572

Lognormal Statistics

Minimum of Logged Data      5.981 Mean of logged Data      7.73

5% Lilliefors Critical Value      0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.247 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 20601  97.5% Chebyshev (MVUE) UCL 26701

   99% Chebyshev (MVUE) UCL 38684

Assuming Lognormal Distribution

   95% H-UCL 53287    90% Chebyshev (MVUE) UCL 16206

   90% Chebyshev(Mean, Sd) UCL 34445    95% Chebyshev(Mean, Sd) UCL 45174

 97.5% Chebyshev(Mean, Sd) UCL 60065    99% Chebyshev(Mean, Sd) UCL 89315

   95% Hall's Bootstrap UCL 117701    95% Percentile Bootstrap UCL 25628

   95% BCA Bootstrap UCL 34443

   95% CLT UCL 23746    95% Jackknife UCL 24939

   95% Standard Bootstrap UCL 23078    95% Bootstrap-t UCL 249181

Inorganics, Dissolved_Lead

General Statistics

Total Number of Observations     12 Number of Distinct Observations     11

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL 89315

Variance Detects   301.1 Percent Non-Detects     25%

Mean Detects     11.97 SD Detects     17.35

Minimum Detect      0.88 Minimum Non-Detect      0.2

Maximum Detect     54.05 Maximum Non-Detect      1

Number of Detects      9 Number of Non-Detects      3

Number of Distinct Detects      9 Number of Distinct Non-Detects      2

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.704 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      1.582 SD of Logged Detects      1.457

Median Detects      4.3 CV Detects      1.45

Skewness Detects      2.161 Kurtosis Detects      4.89

Detected Data appear Approximate Normal at 5% Significance Level

Lilliefors Test Statistic      0.276 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level
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SD     15.04    95% KM (BCA) UCL     17.83

95% KM (t) UCL     17.32 95% KM (Percentile Bootstrap) UCL     16.84

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      9.053 Standard Error of Mean      4.605

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.404 Anderson-Darling GOF Test

5% A-D Critical Value      0.757 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     37.81 99% KM Chebyshev UCL     54.87

   95% KM (z) UCL     16.63    95% KM Bootstrap t UCL     31.92

90% KM Chebyshev UCL     22.87 95% KM Chebyshev UCL     29.13

Theta hat (MLE)     17.73 Theta star (bias corrected MLE)     22.83

nu hat (MLE)     12.15 nu star (bias corrected)      9.433

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.675 k star (bias corrected MLE)      0.524

K-S Test Statistic      0.194 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.291 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (8.70, )      3.145 Adjusted Chi Square Value (8.70, )      2.657

   95% Gamma Approximate KM-UCL (use when n>=50)      25.04    95% Gamma Adjusted KM-UCL (use when n<50)     29.63

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.362 nu hat (KM)      8.697

MLE Mean (bias corrected)     11.97 MLE Sd (bias corrected)     16.53

Maximum     54.05 Median      1.9

SD     15.75 CV      1.755

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      8.977

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (7.03, )      2.188 Adjusted Chi Square Value (7.03, )      1.799

nu hat (MLE)      7.597 nu star (bias corrected)      7.031

MLE Mean (bias corrected)      8.977 MLE Sd (bias corrected)     16.58

k hat (MLE)      0.317 k star (bias corrected MLE)      0.293

Theta hat (MLE)     28.36 Theta star (bias corrected MLE)     30.64

Lilliefors Test Statistic      0.162 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.941 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     28.85    95% Gamma Adjusted UCL (use when n<50)     35.08

SD in Original Scale     15.72 SD in Log Scale      1.945

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      9.03 Mean in Log Scale      0.773
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   95% BCA Bootstrap UCL     21.25    95% Bootstrap t UCL     32.66

   95% H-UCL (Log ROS)   246.1

   95% t UCL (assumes normality of ROS data)     17.18    95% Percentile Bootstrap UCL     16.86

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      9.033 Mean in Log Scale      0.745

KM SD (logged)      1.765    95% Critical H Value (KM-Log)      4.455

KM Standard Error of Mean (logged)      0.546

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.847    95% H-UCL (KM -Log)   118.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     17.32 95% KM (Percentile Bootstrap) UCL     16.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     15.72 SD in Log Scale      1.999

   95% t UCL (Assumes normality)     17.18    95% H-Stat UCL   308.2

Minimum   240.5 Mean   916.8

Maximum  1940 Median   694.3

Total Number of Observations     12 Number of Distinct Observations     12

Number of Missing Observations      0

Inorganics, Dissolved_Manganese

General Statistics

5% Lilliefors Critical Value      0.256 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.236 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.874 Shapiro Wilk GOF Test

SD   564.4 Std. Error of Mean   162.9

Coefficient of Variation      0.616 Skewness      0.872

Gamma GOF Test

A-D Test Statistic      0.368 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.739 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  1216

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  1209    95% Adjusted-CLT UCL (Chen-1995)  1229
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Theta hat (MLE)   305.5 Theta star (bias corrected MLE)   397.5

nu hat (MLE)     72.03 nu star (bias corrected)     55.35

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      3.001 k star (bias corrected MLE)      2.306

K-S Test Statistic      0.187 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.247 Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.957 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   1293    95% Adjusted Gamma UCL (use when n<50)  1364

Adjusted Level of Significance     0.029 Adjusted Chi Square Value     37.2

MLE Mean (bias corrected)   916.8 MLE Sd (bias corrected)   603.7

Approximate Chi Square Value (0.05)     39.26

Maximum of Logged Data      7.57 SD of logged Data      0.631

Lognormal Statistics

Minimum of Logged Data      5.483 Mean of logged Data      6.645

5% Lilliefors Critical Value      0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.148 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  1677  97.5% Chebyshev (MVUE) UCL  2004

   99% Chebyshev (MVUE) UCL  2647

Assuming Lognormal Distribution

   95% H-UCL  1456    90% Chebyshev (MVUE) UCL  1441

   90% Chebyshev(Mean, Sd) UCL  1406    95% Chebyshev(Mean, Sd) UCL  1627

 97.5% Chebyshev(Mean, Sd) UCL  1934    99% Chebyshev(Mean, Sd) UCL  2538

   95% Hall's Bootstrap UCL  1181    95% Percentile Bootstrap UCL  1185

   95% BCA Bootstrap UCL  1197

   95% CLT UCL  1185    95% Jackknife UCL  1209

   95% Standard Bootstrap UCL  1175    95% Bootstrap-t UCL  1291

Inorganics, Dissolved_Silver

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL  1209
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Total Number of Observations     12 Number of Distinct Observations      5

Variance Detects      3.679 Percent Non-Detects     75%

Mean Detects      2.289 SD Detects      1.918

Minimum Detect      0.117 Minimum Non-Detect      1

Maximum Detect      3.75 Maximum Non-Detect      2

Number of Detects      3 Number of Non-Detects      9

Number of Distinct Detects      3 Number of Distinct Non-Detects      2

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects     0.0916 SD of Logged Detects      1.941

Median Detects      3 CV Detects      0.838

Skewness Detects    -1.439 Kurtosis Detects    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.66 Standard Error of Mean      0.433

Lilliefors Test Statistic      0.311 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic      0.897 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Normal at 5% Significance Level

97.5% KM Chebyshev UCL      3.362 99% KM Chebyshev UCL      4.965

   95% KM (z) UCL      1.372    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.958 95% KM Chebyshev UCL      2.546

SD      1.224    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.437 95% KM (Percentile Bootstrap) UCL    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      2.843 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      4.831 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.805 k star (bias corrected MLE)    N/A    

   95% Gamma Approximate KM-UCL (use when n>=50)       2.133    95% Gamma Adjusted KM-UCL (use when n<50)      2.596

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (6.98, )      2.16 Adjusted Chi Square Value (6.98, )      1.775

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.291 nu hat (KM)      6.98

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Lilliefors Test Statistic      0.365 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.798 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level
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Mean in Original Scale      0.726 Mean in Log Scale    -1.605

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.586    95% H-UCL (KM -Log)      1.611

   95% BCA Bootstrap UCL      1.555    95% Bootstrap t UCL      4.248

   95% H-UCL (Log ROS)      7.59

SD in Original Scale      1.262 SD in Log Scale      1.694

   95% t UCL (assumes normality of ROS data)      1.38    95% Percentile Bootstrap UCL      1.347

SD in Original Scale      1.142 SD in Log Scale      0.909

   95% t UCL (Assumes normality)      1.581    95% H-Stat UCL      2.072

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.989 Mean in Log Scale    -0.439

KM SD (logged)      1.251    95% Critical H Value (KM-Log)      3.392

KM Standard Error of Mean (logged)      0.442

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.437 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level
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APPENDIX B9 

SURFACE WATER – BLISS BROOK 

(including dissolved inorganics) 



UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 12:39:21 PM

General Statistics

Total Number of Observations     24 Number of Distinct Observations     24

Number of Bootstrap Operations   2000

Inorganics, Dissolved_Barium

From File   ProUCl Input - Eco SW Bliss_a.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation      0.178 Skewness      0.67

Maximum   101 Median     66.75

SD     12.01 Std. Error of Mean      2.451

Number of Missing Observations      0

Minimum     49.6 Mean     67.62

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic     0.0816 Lilliefors GOF Test

5% Lilliefors Critical Value      0.181 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.951 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.916 Data appear Normal at 5% Significance Level

5% A-D Critical Value      0.742 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic     0.0931 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.257 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL     71.82    95% Adjusted-CLT UCL (Chen-1995)     72.01

   95% Modified-t UCL (Johnson-1978)     71.88

Theta hat (MLE)      1.979 Theta star (bias corrected MLE)      2.26

nu hat (MLE)  1640 nu star (bias corrected)  1436

Gamma Statistics

k hat (MLE)     34.17 k star (bias corrected MLE)     29.92

5% K-S Critical Value      0.177 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.969 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      71.98    95% Adjusted Gamma UCL (use when n<50)     72.3

Adjusted Level of Significance     0.0392 Adjusted Chi Square Value  1343

MLE Mean (bias corrected)     67.62 MLE Sd (bias corrected)     12.36

Approximate Chi Square Value (0.05)  1349

5% Shapiro Wilk Critical Value      0.916 Data appear Lognormal at 5% Significance Level
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Maximum of Logged Data      4.615 SD of logged Data      0.175

Lognormal Statistics

Minimum of Logged Data      3.904 Mean of logged Data      4.199

5% Lilliefors Critical Value      0.181 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic     0.0967 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     78.17  97.5% Chebyshev (MVUE) UCL     82.74

   99% Chebyshev (MVUE) UCL     91.72

Assuming Lognormal Distribution

   95% H-UCL     72.12    90% Chebyshev (MVUE) UCL     74.88

   90% Chebyshev(Mean, Sd) UCL     74.97    95% Chebyshev(Mean, Sd) UCL     78.3

 97.5% Chebyshev(Mean, Sd) UCL     82.93    99% Chebyshev(Mean, Sd) UCL     92

   95% Hall's Bootstrap UCL     72.22    95% Percentile Bootstrap UCL     71.53

   95% BCA Bootstrap UCL     71.88

   95% CLT UCL     71.65    95% Jackknife UCL     71.82

   95% Standard Bootstrap UCL     71.56    95% Bootstrap-t UCL     72.11

Inorganics, Dissolved_Chromium

General Statistics

Total Number of Observations     24 Number of Distinct Observations     23

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     71.82

Variance Detects  9466 Percent Non-Detects      8.333%

Mean Detects   108.5 SD Detects     97.3

Minimum Detect      2.9 Minimum Non-Detect      2

Maximum Detect   259 Maximum Non-Detect      2

Number of Detects     22 Number of Non-Detects      2

Number of Distinct Detects     22 Number of Distinct Non-Detects      1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.855 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.911 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      3.976 SD of Logged Detects      1.457

Median Detects     77.7 CV Detects      0.897

Skewness Detects      0.405 Kurtosis Detects    -1.491

Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.189 Lilliefors GOF Test

5% Lilliefors Critical Value      0.189 Detected Data Not Normal at 5% Significance Level
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SD     95.65    95% KM (BCA) UCL   130.8

   95% KM (t) UCL   133.9    95% KM (Percentile Bootstrap) UCL   132.8

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     99.63 Standard Error of Mean     19.98

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.887 Anderson-Darling GOF Test

5% A-D Critical Value      0.779 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   224.4 99% KM Chebyshev UCL   298.5

   95% KM (z) UCL   132.5    95% KM Bootstrap t UCL   136.8

90% KM Chebyshev UCL   159.6 95% KM Chebyshev UCL   186.7

Theta hat (MLE)   130.6 Theta star (bias corrected MLE)   145.1

nu hat (MLE)     36.55 nu star (bias corrected)     32.9

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.831 k star (bias corrected MLE)      0.748

K-S Test Statistic      0.176 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.192 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (52.07, )     36.5 Adjusted Chi Square Value (52.07, )     35.58

95% Gamma Approximate KM-UCL (use when n>=50)    142.1 95% Gamma Adjusted KM-UCL (use when n<50)   145.8

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.085 nu hat (KM)     52.07

MLE Mean (bias corrected)   108.5 MLE Sd (bias corrected)   125.5

Maximum   259 Median     70.55

SD     97.09 CV      0.968

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      2.9 Mean   100.2

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (33.60, )     21.34 Adjusted Chi Square Value (33.60, )     20.66

nu hat (MLE)     36.88 nu star (bias corrected)     33.6

MLE Mean (bias corrected)   100.2 MLE Sd (bias corrected)   119.8

k hat (MLE)      0.768 k star (bias corrected MLE)      0.7

Theta hat (MLE)   130.5 Theta star (bias corrected MLE)   143.2

Lilliefors Test Statistic      0.164 Lilliefors GOF Test

5% Lilliefors Critical Value      0.189 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.881 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.911 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)   157.8 95% Gamma Adjusted UCL (use when n<50)   163.1

SD in Original Scale     97.7 SD in Log Scale      1.675

   95% t UCL (assumes normality of ROS data)   133.8    95% Percentile Bootstrap UCL   130.1

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     99.64 Mean in Log Scale      3.702
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   95% BCA Bootstrap UCL   135.4    95% Bootstrap t UCL   137

   95% H-UCL (Log ROS)   570.4

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     99.55 Mean in Log Scale      3.645

KM SD (logged)      1.638    95% Critical H Value (KM-Log)      3.492

KM Standard Error of Mean (logged)      0.342

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      3.702    95% H-UCL (KM -Log)   510.7

95% Adjusted Gamma KM-UCL   145.8

Suggested UCL to Use

95% KM (Chebyshev) UCL   186.7 95% GROS Adjusted Gamma UCL   163.1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale     97.8 SD in Log Scale      1.789

   95% t UCL (Assumes normality)   133.8    95% H-Stat UCL   763.9

Number of Detects     22 Number of Non-Detects      2

Number of Distinct Detects     22 Number of Distinct Non-Detects      1

Inorganics, Dissolved_Chromium, Hexavalent

General Statistics

Total Number of Observations     24 Number of Distinct Observations     22

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects     49.05 CV Detects      1.039

Skewness Detects      0.568 Kurtosis Detects    -1.227

Variance Detects  6930 Percent Non-Detects      8.333%

Mean Detects     80.14 SD Detects     83.25

Minimum Detect     0.08 Minimum Non-Detect      0.5

Maximum Detect   238 Maximum Non-Detect      0.5

Lilliefors Test Statistic      0.19 Lilliefors GOF Test

5% Lilliefors Critical Value      0.189 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.846 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.911 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      2.723 SD of Logged Detects      2.7

   95% KM (z) UCL   101.3    95% KM Bootstrap t UCL   104.2

SD     80.94    95% KM (BCA) UCL   100.1

   95% KM (t) UCL   102.5    95% KM (Percentile Bootstrap) UCL   101.1

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     73.48 Standard Error of Mean     16.91
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90% KM Chebyshev UCL   124.2 95% KM Chebyshev UCL   147.2

K-S Test Statistic      0.173 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.199 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.197 Anderson-Darling GOF Test

5% A-D Critical Value      0.827 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   179.1 99% KM Chebyshev UCL   241.7

MLE Mean (bias corrected)     80.14 MLE Sd (bias corrected)   131.2

Theta hat (MLE)   202 Theta star (bias corrected MLE)   214.9

nu hat (MLE)     17.46 nu star (bias corrected)     16.41

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.397 k star (bias corrected MLE)      0.373

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (39.56, )     26.15 Adjusted Chi Square Value (39.56, )     25.39

95% Gamma Approximate KM-UCL (use when n>=50)    111.2 95% Gamma Adjusted KM-UCL (use when n<50)   114.5

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.824 nu hat (KM)     39.56

k hat (MLE)      0.416 k star (bias corrected MLE)      0.392

Theta hat (MLE)   180.6 Theta star (bias corrected MLE)   191.8

Maximum   238 Median     34.95

SD     81.28 CV      1.081

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.08 Mean     75.22

95% Gamma Approximate UCL (use when n>=50)   141.7 95% Gamma Adjusted UCL (use when n<50)   148.5

Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (18.82, )      9.988 Adjusted Chi Square Value (18.82, )      9.536

nu hat (MLE)     19.99 nu star (bias corrected)     18.82

MLE Mean (bias corrected)     75.22 MLE Sd (bias corrected)   120.1

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     73.49 Mean in Log Scale      2.387

Lilliefors Test Statistic      0.223 Lilliefors GOF Test

5% Lilliefors Critical Value      0.189 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.838 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.911 Detected Data Not Lognormal at 5% Significance Level

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL   104    95% Bootstrap t UCL   107.4

   95% H-UCL (Log ROS) 15194

SD in Original Scale     82.68 SD in Log Scale      2.826

   95% t UCL (assumes normality of ROS data)   102.4    95% Percentile Bootstrap UCL   100.8
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Mean in Original Scale     73.48 Mean in Log Scale      2.381

95% Adjusted Gamma KM-UCL   114.5

Suggested UCL to Use

95% KM (Chebyshev) UCL   147.2 95% GROS Adjusted Gamma UCL   148.5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale     82.68 SD in Log Scale      2.829

   95% t UCL (Assumes normality)   102.4    95% H-Stat UCL 15381

Number of Detects     20 Number of Non-Detects      4

Number of Distinct Detects     20 Number of Distinct Non-Detects      1

Inorganics, Dissolved_Iron

General Statistics

Total Number of Observations     24 Number of Distinct Observations     21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects   425 CV Detects      0.987

Skewness Detects      2.469 Kurtosis Detects      5.349

Variance Detects 385037 Percent Non-Detects     16.67%

Mean Detects   628.6 SD Detects   620.5

Minimum Detect   219 Minimum Non-Detect   200

Maximum Detect  2450 Maximum Non-Detect   200

Lilliefors Test Statistic      0.341 Lilliefors GOF Test

5% Lilliefors Critical Value      0.198 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.598 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.905 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      6.176 SD of Logged Detects      0.659

   95% KM (z) UCL   755.2    95% KM Bootstrap t UCL  1133

90% KM Chebyshev UCL   918.3 95% KM Chebyshev UCL  1082

SD   574.7    95% KM (BCA) UCL   777.9

   95% KM (t) UCL   763.5    95% KM (Percentile Bootstrap) UCL   765.3

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean   557.2 Standard Error of Mean   120.4

K-S Test Statistic      0.294 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.196 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.896 Anderson-Darling GOF Test

5% A-D Critical Value      0.752 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL  1309 99% KM Chebyshev UCL  1755

Detected Data Not Gamma Distributed at 5% Significance Level
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MLE Mean (bias corrected)   628.6 MLE Sd (bias corrected)   474.8

Theta hat (MLE)   310.7 Theta star (bias corrected MLE)   358.6

nu hat (MLE)     80.92 nu star (bias corrected)     70.11

Gamma Statistics on Detected Data Only

k hat (MLE)      2.023 k star (bias corrected MLE)      1.753

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (45.11, )     30.7 Adjusted Chi Square Value (45.11, )     29.87

   95% Gamma Approximate KM-UCL (use when n>=50)    818.6    95% Gamma Adjusted KM-UCL (use when n<50)   841.5

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.94 nu hat (KM)     45.11

k hat (MLE)      0.356 k star (bias corrected MLE)      0.34

Theta hat (MLE)  1470 Theta star (bias corrected MLE)  1543

Maximum  2450 Median   383.5

SD   612.6 CV      1.17

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean   523.8

   95% Gamma Approximate UCL (use when n>=50)  1045    95% Gamma Adjusted UCL (use when n<50)  1099

Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (16.30, )      8.173 Adjusted Chi Square Value (16.30, )      7.77

nu hat (MLE)     17.1 nu star (bias corrected)     16.3

MLE Mean (bias corrected)   523.8 MLE Sd (bias corrected)   899

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   542.7 Mean in Log Scale      5.931

Lilliefors Test Statistic      0.244 Lilliefors GOF Test

5% Lilliefors Critical Value      0.198 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.843 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.905 Detected Data Not Lognormal at 5% Significance Level

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   540.5 Mean in Log Scale      5.915

   95% BCA Bootstrap UCL   819    95% Bootstrap t UCL  1029

   95% H-UCL (Log ROS)   789.8

SD in Original Scale   597.2 SD in Log Scale      0.826

   95% t UCL (assumes normality of ROS data)   751.7    95% Percentile Bootstrap UCL   757.2

Suggested UCL to Use

95% KM (Chebyshev) UCL  1082

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale   598.8 SD in Log Scale      0.846

   95% t UCL (Assumes normality)   750    95% H-Stat UCL   801.8
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Minimum   537 Mean  1161

Maximum  1630 Median  1090

Total Number of Observations     24 Number of Distinct Observations     20

Number of Missing Observations      0

Inorganics, Dissolved_Manganese

General Statistics

5% Lilliefors Critical Value      0.181 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.162 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.912 Shapiro Wilk GOF Test

SD   362.9 Std. Error of Mean     74.08

Coefficient of Variation      0.313 Skewness    -0.116

Gamma GOF Test

A-D Test Statistic      0.712 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.744 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  1287

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  1287    95% Adjusted-CLT UCL (Chen-1995)  1280

Theta hat (MLE)   120.3 Theta star (bias corrected MLE)   137

nu hat (MLE)   463.1 nu star (bias corrected)   406.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      9.648 k star (bias corrected MLE)      8.47

K-S Test Statistic      0.177 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.178 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   1308    95% Adjusted Gamma UCL (use when n<50)  1319

Adjusted Level of Significance     0.0392 Adjusted Chi Square Value   357.8

MLE Mean (bias corrected)  1161 MLE Sd (bias corrected)   398.8

Approximate Chi Square Value (0.05)   360.8

5% Lilliefors Critical Value      0.181 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.175 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.906 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics

Minimum of Logged Data      6.286 Mean of logged Data      7.004

   95% Chebyshev (MVUE) UCL  1527  97.5% Chebyshev (MVUE) UCL  1684

   99% Chebyshev (MVUE) UCL  1992

Assuming Lognormal Distribution

   95% H-UCL  1333    90% Chebyshev (MVUE) UCL  1414

Maximum of Logged Data      7.396 SD of logged Data      0.343

   95% Hall's Bootstrap UCL  1276    95% Percentile Bootstrap UCL  1285

   95% BCA Bootstrap UCL  1270

   95% CLT UCL  1282    95% Jackknife UCL  1287

   95% Standard Bootstrap UCL  1284    95% Bootstrap-t UCL  1290

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL  1287

   90% Chebyshev(Mean, Sd) UCL  1383    95% Chebyshev(Mean, Sd) UCL  1483

 97.5% Chebyshev(Mean, Sd) UCL  1623    99% Chebyshev(Mean, Sd) UCL  1898
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APPENDIX B10 

SURFACE WATER – MECHANICS POND 

(including dissolved inorganics) 



From File   ProUCl Input - Eco SW Mech Pond_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 12:40:39 PM

Number of Detects      2 Number of Non-Detects     20

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

General Statistics

Total Number of Observations     22 Number of Distinct Observations      3

Number of Bootstrap Operations   2000

Inorganics, Dissolved_Aluminum

Median Detects     89.3 CV Detects      0.708

Skewness Detects    N/A    Kurtosis Detects    N/A    

Variance Detects  3996 Percent Non-Detects     90.91%

Mean Detects     89.3 SD Detects     63.22

Minimum Detect     44.6 Minimum Non-Detect     20

Maximum Detect   134 Maximum Non-Detect     20

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     26.3 Standard Error of Mean      7.252

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects      4.348 SD of Logged Detects      0.778

97.5% KM Chebyshev UCL     71.59 99% KM Chebyshev UCL     98.46

   95% KM (z) UCL     38.23    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     48.06 95% KM Chebyshev UCL     57.91

SD     24.05    95% KM (BCA) UCL    N/A    

95% KM (t) UCL     38.78 95% KM (Percentile Bootstrap) UCL    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     24.63 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     14.5 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      3.625 k star (bias corrected MLE)    N/A    

   95% Gamma Approximate KM-UCL (use when n>=50)      37.45    95% Gamma Adjusted KM-UCL (use when n<50)     38.47

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (52.61, )     36.94 Adjusted Chi Square Value (52.61, )     35.96

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.196 nu hat (KM)     52.61
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   95% BCA Bootstrap UCL     27.29    95% Bootstrap t UCL   116.4

   95% H-UCL (Log ROS)  2186

SD in Original Scale     29.45 SD in Log Scale      3.118

   95% t UCL (assumes normality of ROS data)     20.05    95% Percentile Bootstrap UCL     21.24

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      9.246 Mean in Log Scale    -1.386

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     27.11 SD in Log Scale      0.625

   95% t UCL (Assumes normality)     27.15    95% H-Stat UCL     19.56

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     17.21 Mean in Log Scale      2.489

General Statistics

Total Number of Observations     22 Number of Distinct Observations     22

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Barium

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL     38.78 95% KM (% Bootstrap) UCL    N/A    

Coefficient of Variation      0.324 Skewness      1.822

Maximum     66.7 Median     28.8

SD     10.8 Std. Error of Mean      2.302

Number of Missing Observations      0

Minimum     23.6 Mean     33.36

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.193 Lilliefors GOF Test

5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.795 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Gamma GOF Test

   95% Student's-t UCL     37.32    95% Adjusted-CLT UCL (Chen-1995)     38.1

   95% Modified-t UCL (Johnson-1978)     37.47
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5% A-D Critical Value      0.743 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.198 Kolmogrov-Smirnoff Gamma GOF Test

A-D Test Statistic      1.115 Anderson-Darling Gamma GOF Test

Theta hat (MLE)      2.652 Theta star (bias corrected MLE)      3.062

nu hat (MLE)   553.4 nu star (bias corrected)   479.3

Gamma Statistics

k hat (MLE)     12.58 k star (bias corrected MLE)     10.89

5% K-S Critical Value      0.185 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      37.22    95% Adjusted Gamma UCL (use when n<50)     37.53

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value   426

MLE Mean (bias corrected)     33.36 MLE Sd (bias corrected)     10.11

Approximate Chi Square Value (0.05)   429.5

Lognormal Statistics

Minimum of Logged Data      3.161 Mean of logged Data      3.467

5% Lilliefors Critical Value      0.189 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.192 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.879 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     41.88  97.5% Chebyshev (MVUE) UCL     45.62

   99% Chebyshev (MVUE) UCL     52.96

Assuming Lognormal Distribution

   95% H-UCL     37.16    90% Chebyshev (MVUE) UCL     39.18

Maximum of Logged Data      4.2 SD of logged Data      0.276

   95% Hall's Bootstrap UCL     40.5    95% Percentile Bootstrap UCL     37.23

   95% BCA Bootstrap UCL     38.23

   95% CLT UCL     37.15    95% Jackknife UCL     37.32

   95% Standard Bootstrap UCL     37.03    95% Bootstrap-t UCL     39.21

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     37.32 or 95% Modified-t UCL     37.47

   90% Chebyshev(Mean, Sd) UCL     40.26    95% Chebyshev(Mean, Sd) UCL     43.39

 97.5% Chebyshev(Mean, Sd) UCL     47.73    99% Chebyshev(Mean, Sd) UCL     56.26

Inorganics, Dissolved_Iron
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Minimum Detect   220.5 Minimum Non-Detect   200

Maximum Detect 13100 Maximum Non-Detect   200

Number of Detects      6 Number of Non-Detects     16

Number of Distinct Detects      6 Number of Distinct Non-Detects      1

General Statistics

Total Number of Observations     22 Number of Distinct Observations      7

Mean of Logged Detects      6.795 SD of Logged Detects      1.458

Median Detects   673.5 CV Detects      1.884

Skewness Detects      2.419 Kurtosis Detects      5.882

Variance Detects 26053529 Percent Non-Detects     72.73%

Mean Detects  2710 SD Detects  5104

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean   884.5 Standard Error of Mean   625.4

Lilliefors Test Statistic      0.444 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.565 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL  4790 99% KM Chebyshev UCL  7107

   95% KM (z) UCL  1913    95% KM Bootstrap t UCL 11102

90% KM Chebyshev UCL  2761 95% KM Chebyshev UCL  3611

SD  2678 95% KM (BCA) UCL  2042

   95% KM (t) UCL  1961    95% KM (Percentile Bootstrap) UCL  2037

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.562 k star (bias corrected MLE)      0.392

K-S Test Statistic      0.349 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.347 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.796 Anderson-Darling GOF Test

5% A-D Critical Value      0.732 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.109 nu hat (KM)      4.801

MLE Mean (bias corrected)  2710 MLE Sd (bias corrected)  4327

Theta hat (MLE)  4820 Theta star (bias corrected MLE)  6910

nu hat (MLE)      6.746 nu star (bias corrected)      4.706

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean   739.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.80, )      1.061 Adjusted Chi Square Value (4.80, )      0.939

   95% Gamma Approximate KM-UCL (use when n>=50)   4001    95% Gamma Adjusted KM-UCL (use when n<50)  4524

Maximum 13100 Median     0.01
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nu hat (MLE)      4.41 nu star (bias corrected)      5.142

MLE Mean (bias corrected)   739.1 MLE Sd (bias corrected)  2162

k hat (MLE)      0.1 k star (bias corrected MLE)      0.117

Theta hat (MLE)  7375 Theta star (bias corrected MLE)  6325

SD  2780 CV      3.762

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.876 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)  3120    95% Gamma Adjusted UCL (use when n<50)  3507

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (5.14, )      1.218 Adjusted Chi Square Value (5.14, )      1.084

SD in Original Scale  2778 SD in Log Scale      3.415

   95% t UCL (assumes normality of ROS data)  1768    95% Percentile Bootstrap UCL  1910

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   748.7 Mean in Log Scale      2.528

Lilliefors Test Statistic      0.238 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      0.963    95% Critical H Value (KM-Log)      2.533

KM Standard Error of Mean (logged)      0.225

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      5.706    95% H-UCL (KM -Log)   814.4

   95% BCA Bootstrap UCL  2600    95% Bootstrap t UCL 10489

   95% H-UCL (Log ROS) 649681

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale  2760 SD in Log Scale      1.226

   95% t UCL (Assumes normality)  1824    95% H-Stat UCL   839.1

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   811.8 Mean in Log Scale      5.202

Inorganics, Dissolved_Lead

General Statistics

Total Number of Observations     22 Number of Distinct Observations     12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL  2042

Minimum Detect     0.07 Minimum Non-Detect      0.2

Number of Detects      8 Number of Non-Detects     14

Number of Distinct Detects      8 Number of Distinct Non-Detects      5
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Variance Detects      2.729 Percent Non-Detects     63.64%

Mean Detects      0.821 SD Detects      1.652

Maximum Detect      4.9 Maximum Non-Detect      1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.483 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -1.173 SD of Logged Detects      1.246

Median Detects      0.255 CV Detects      2.012

Skewness Detects      2.802 Kurtosis Detects      7.886

SD      0.993 95% KM (BCA) UCL      0.863

   95% KM (t) UCL      0.763    95% KM (Percentile Bootstrap) UCL      0.8

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.372 Standard Error of Mean      0.227

Lilliefors Test Statistic      0.462 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.289 Anderson-Darling GOF Test

5% A-D Critical Value      0.753 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.79 99% KM Chebyshev UCL      2.631

   95% KM (z) UCL      0.745    95% KM Bootstrap t UCL      3.49

90% KM Chebyshev UCL      1.053 95% KM Chebyshev UCL      1.361

Theta hat (MLE)      1.306 Theta star (bias corrected MLE)      1.724

nu hat (MLE)     10.06 nu star (bias corrected)      7.621

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.629 k star (bias corrected MLE)      0.476

K-S Test Statistic      0.367 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.306 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (6.17, )      1.729 Adjusted Chi Square Value (6.17, )      1.56

   95% Gamma Approximate KM-UCL (use when n>=50)       1.328    95% Gamma Adjusted KM-UCL (use when n<50)      1.472

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.14 nu hat (KM)      6.173

MLE Mean (bias corrected)      0.821 MLE Sd (bias corrected)      1.19

Maximum      4.9 Median     0.01

SD      1.034 CV      3.39

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.305

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0386

nu hat (MLE)     13.87 nu star (bias corrected)     13.31

MLE Mean (bias corrected)      0.305 MLE Sd (bias corrected)      0.554

k hat (MLE)      0.315 k star (bias corrected MLE)      0.303

Theta hat (MLE)      0.967 Theta star (bias corrected MLE)      1.008
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Approximate Chi Square Value (13.31, )      6.104 Adjusted Chi Square Value (13.31, )      5.742

Lilliefors Test Statistic      0.282 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.665    95% Gamma Adjusted UCL (use when n<50)      0.707

   95% BCA Bootstrap UCL      1.027    95% Bootstrap t UCL      3.623

   95% H-UCL (Log ROS)      0.46

SD in Original Scale      1.021 SD in Log Scale      1.124

   95% t UCL (assumes normality of ROS data)      0.728    95% Percentile Bootstrap UCL      0.783

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.354 Mean in Log Scale    -2.086

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.401 Mean in Log Scale    -1.722

KM SD (logged)      0.933    95% Critical H Value (KM-Log)      2.492

KM Standard Error of Mean (logged)      0.274

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.859    95% H-UCL (KM -Log)      0.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL      0.863

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      1.014 SD in Log Scale      0.949

   95% t UCL (Assumes normality)      0.773    95% H-Stat UCL      0.472

Minimum      9.2 Mean   233.1

Maximum  1150 Median   147.5

Total Number of Observations     22 Number of Distinct Observations     22

Number of Missing Observations      0

Inorganics, Dissolved_Manganese

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.684 Shapiro Wilk GOF Test

SD   282.4 Std. Error of Mean     60.2

Coefficient of Variation      1.212 Skewness      2.272
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5% Lilliefors Critical Value      0.189 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.332 Lilliefors GOF Test

Gamma GOF Test

A-D Test Statistic      0.735 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.772 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   341.5

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   336.6    95% Adjusted-CLT UCL (Chen-1995)   363.2

Theta hat (MLE)   240.1 Theta star (bias corrected MLE)   268.4

nu hat (MLE)     42.7 nu star (bias corrected)     38.21

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.97 k star (bias corrected MLE)      0.868

K-S Test Statistic      0.2 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.191 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   355.4    95% Adjusted Gamma UCL (use when n<50)   367.1

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value     24.26

MLE Mean (bias corrected)   233.1 MLE Sd (bias corrected)   250.1

Approximate Chi Square Value (0.05)     25.06

Lognormal Statistics

Minimum of Logged Data      2.219 Mean of logged Data      4.854

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.183 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.937 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   578.5  97.5% Chebyshev (MVUE) UCL   720.1

   99% Chebyshev (MVUE) UCL   998.2

Assuming Lognormal Distribution

   95% H-UCL   563.7    90% Chebyshev (MVUE) UCL   476.5

Maximum of Logged Data      7.048 SD of logged Data      1.204

   95% Hall's Bootstrap UCL   365    95% Percentile Bootstrap UCL   338.4

   95% BCA Bootstrap UCL   359.7

   95% CLT UCL   332.1    95% Jackknife UCL   336.6

   95% Standard Bootstrap UCL   327.6    95% Bootstrap-t UCL   412.9

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   413.6    95% Chebyshev(Mean, Sd) UCL   495.4
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   367.1

 97.5% Chebyshev(Mean, Sd) UCL   609    99% Chebyshev(Mean, Sd) UCL   832

Minimum Detect      0.2 Minimum Non-Detect      0.5

Maximum Detect      0.88 Maximum Non-Detect      0.5

Number of Detects     13 Number of Non-Detects      9

Number of Distinct Detects     12 Number of Distinct Non-Detects      1

VOCs_Bromodichloromethane

General Statistics

Total Number of Observations     22 Number of Distinct Observations     13

Mean of Logged Detects    -1.101 SD of Logged Detects      0.441

Median Detects      0.28 CV Detects      0.518

Skewness Detects      1.794 Kurtosis Detects      3.748

Variance Detects     0.0361 Percent Non-Detects     40.91%

Mean Detects      0.367 SD Detects      0.19

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.341 Standard Error of Mean     0.039

Lilliefors Test Statistic      0.215 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.799 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL      0.585 99% KM Chebyshev UCL      0.729

   95% KM (z) UCL      0.406    95% KM Bootstrap t UCL      0.427

90% KM Chebyshev UCL      0.458 95% KM Chebyshev UCL      0.511

SD      0.156    95% KM (BCA) UCL      0.41

95% KM (t) UCL      0.409 95% KM (Percentile Bootstrap) UCL      0.403

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      5.231 k star (bias corrected MLE)      4.075

K-S Test Statistic      0.211 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.237 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.645 Anderson-Darling GOF Test

5% A-D Critical Value      0.736 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      0.367 MLE Sd (bias corrected)      0.182

Theta hat (MLE)     0.0701 Theta star (bias corrected MLE)     0.09

nu hat (MLE)   136 nu star (bias corrected)   106
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k hat (KM)      4.799 nu hat (KM)   211.2

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.14 Mean      0.343

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (211.18, )   178.5 Adjusted Chi Square Value (211.18, )   176.3

   95% Gamma Approximate KM-UCL (use when n>=50)       0.404    95% Gamma Adjusted KM-UCL (use when n<50)      0.409

nu hat (MLE)   251.4 nu star (bias corrected)   218.4

MLE Mean (bias corrected)      0.343 MLE Sd (bias corrected)      0.154

k hat (MLE)      5.713 k star (bias corrected MLE)      4.965

Theta hat (MLE)     0.06 Theta star (bias corrected MLE)     0.0691

Maximum      0.88 Median      0.291

SD      0.163 CV      0.476

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.902 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.405    95% Gamma Adjusted UCL (use when n<50)      0.41

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (218.44, )   185.2 Adjusted Chi Square Value (218.44, )   183

SD in Original Scale      0.158 SD in Log Scale      0.391

   95% t UCL (assumes normality of ROS data)      0.4    95% Percentile Bootstrap UCL      0.401

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.342 Mean in Log Scale    -1.151

Lilliefors Test Statistic      0.203 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      0.382    95% Critical H Value (KM-Log)      1.897

KM Standard Error of Mean (logged)      0.102

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.155    95% H-UCL (KM -Log)      0.397

   95% BCA Bootstrap UCL      0.416    95% Bootstrap t UCL      0.426

   95% H-UCL (Log ROS)      0.401

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.155 SD in Log Scale      0.363

   95% t UCL (Assumes normality)      0.376    95% H-Stat UCL      0.367

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.319 Mean in Log Scale    -1.218

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL      0.409 95% KM (Percentile Bootstrap) UCL      0.403
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VOCs_Chloroform

General Statistics

Total Number of Observations     22 Number of Distinct Observations      8

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Variance Detects      1.02 Percent Non-Detects     81.82%

Mean Detects      2.6 SD Detects      1.01

Minimum Detect      1.9 Minimum Non-Detect      0.5

Maximum Detect      4.1 Maximum Non-Detect      2.3

Number of Detects      4 Number of Non-Detects     18

Number of Distinct Detects      3 Number of Distinct Non-Detects      6

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.747 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      0.907 SD of Logged Detects      0.343

Median Detects      2.2 CV Detects      0.388

Skewness Detects      1.879 Kurtosis Detects      3.653

SD      0.898    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.282 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.897 Standard Error of Mean      0.224

Lilliefors Test Statistic      0.404 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.646 Anderson-Darling GOF Test

5% A-D Critical Value      0.657 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.296 99% KM Chebyshev UCL      3.126

   95% KM (z) UCL      1.265    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.569 95% KM Chebyshev UCL      1.873

Theta hat (MLE)      0.246 Theta star (bias corrected MLE)      0.926

nu hat (MLE)     84.52 nu star (bias corrected)     22.46

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)     10.56 k star (bias corrected MLE)      2.808

K-S Test Statistic      0.414 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.395 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (43.85, )     29.67 Adjusted Chi Square Value (43.85, )     28.8

   95% Gamma Approximate KM-UCL (use when n>=50)       1.325    95% Gamma Adjusted KM-UCL (use when n<50)      1.366

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.997 nu hat (KM)     43.85

MLE Mean (bias corrected)      2.6 MLE Sd (bias corrected)      1.552

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
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Maximum      4.1 Median     0.01

SD      1.074 CV      1.823

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.589

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (12.53, )      5.579 Adjusted Chi Square Value (12.53, )      5.236

nu hat (MLE)     12.97 nu star (bias corrected)     12.53

MLE Mean (bias corrected)      0.589 MLE Sd (bias corrected)      1.103

k hat (MLE)      0.295 k star (bias corrected MLE)      0.285

Theta hat (MLE)      1.998 Theta star (bias corrected MLE)      2.067

Lilliefors Test Statistic      0.386 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.793 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.323    95% Gamma Adjusted UCL (use when n<50)    N/A    

   95% BCA Bootstrap UCL      1.524    95% Bootstrap t UCL      1.638

   95% H-UCL (Log ROS)      1.447

SD in Original Scale      0.863 SD in Log Scale      0.634

   95% t UCL (assumes normality of ROS data)      1.407    95% Percentile Bootstrap UCL      1.412

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.09 Mean in Log Scale    -0.127

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.853 Mean in Log Scale    -0.595

KM SD (logged)      0.639    95% Critical H Value (KM-Log)      2.136

KM Standard Error of Mean (logged)      0.161

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.389    95% H-UCL (KM -Log)      1.12

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.282 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.963 SD in Log Scale      0.894

   95% t UCL (Assumes normality)      1.206    95% H-Stat UCL      1.325

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

VOCs_Dibromochloromethane
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Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Minimum Detect      0.12 Minimum Non-Detect      0.5

Total Number of Observations     22 Number of Distinct Observations      3

Number of Detects      3 Number of Non-Detects     19

General Statistics

Skewness Detects      1.732 Kurtosis Detects    N/A    

Mean of Logged Detects    -1.903 SD of Logged Detects      0.376

Mean Detects      0.157 SD Detects     0.0635

Median Detects      0.12 CV Detects      0.405

Maximum Detect      0.23 Maximum Non-Detect      0.5

Variance Detects    0.00403 Percent Non-Detects     86.36%

Lilliefors Test Statistic      0.385 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data Not Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

   95% KM (z) UCL      0.217    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.267 95% KM Chebyshev UCL      0.316

SD     0.0519    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.22 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.157 Standard Error of Mean     0.0367

Theta hat (MLE)     0.0153 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     61.26 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)     10.21 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      0.386 99% KM Chebyshev UCL      0.521

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (401.64, )   356.2 Adjusted Chi Square Value (401.64, )   353

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      9.128 nu hat (KM)   401.6

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lilliefors Test Statistic      0.385 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       0.177    95% Gamma Adjusted KM-UCL (use when n<50)      0.178

Detected Data appear Approximate Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL      0.185    95% Bootstrap t UCL      0.191

   95% H-UCL (Log ROS)      0.193

SD in Original Scale     0.0677 SD in Log Scale      0.413

   95% t UCL (assumes normality of ROS data)      0.186    95% Percentile Bootstrap UCL      0.185

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.162 Mean in Log Scale    -1.903

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.237 Mean in Log Scale    -1.457

KM SD (logged)      0.307    95% Critical H Value (KM-Log)      1.843

KM Standard Error of Mean (logged)      0.217

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.903    95% H-UCL (KM -Log)      0.177

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.22 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     0.0382 SD in Log Scale      0.215

   95% t UCL (Assumes normality)      0.251    95% H-Stat UCL      0.259

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Minimum Detect      0.32 Minimum Non-Detect      0.5

Total Number of Observations     22 Number of Distinct Observations      3

Number of Detects      2 Number of Non-Detects     20

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

VOCs_Toluene

General Statistics

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects      0.171 SD of Logged Detects      1.853

Mean Detects      2.36 SD Detects      2.885

Median Detects      2.36 CV Detects      1.222

Maximum Detect      4.4 Maximum Non-Detect      0.5

Variance Detects      8.323 Percent Non-Detects     90.91%

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.
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SD      0.85    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL      0.946    95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.505 Standard Error of Mean      0.256

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.856 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      2.106 99% KM Chebyshev UCL      3.055

   95% KM (z) UCL      0.927    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.274 95% KM Chebyshev UCL      1.622

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.354 nu hat (KM)     15.56

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      2.758 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      3.423 nu star (bias corrected)    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.666 Mean in Log Scale    -1.052

   95% Gamma Approximate KM-UCL (use when n>=50)       1.028    95% Gamma Adjusted KM-UCL (use when n<50)      1.086

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (15.56, )      7.656 Adjusted Chi Square Value (15.56, )      7.243

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.442 Mean in Log Scale    -1.245

   95% BCA Bootstrap UCL      1.148    95% Bootstrap t UCL      1.404

   95% H-UCL (Log ROS)      1.369

SD in Original Scale      0.957 SD in Log Scale      1.151

   95% t UCL (assumes normality of ROS data)      1.017    95% Percentile Bootstrap UCL      1.026

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL      2.106

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.884 SD in Log Scale      0.611

   95% t UCL (Assumes normality)      0.766    95% H-Stat UCL      0.46
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APPENDIX B11 

SURFACE WATER – REFERENCE 

(including dissolved inorganics) 



General Statistics

Total Number of Observations     16 Number of Distinct Observations      4

Number of Bootstrap Operations   2000

Inorganics, Dissolved_Aluminum

From File   ProUCl Input - Eco SW Ref_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 12:44:43 PM

Variance Detects  8960 Percent Non-Detects     81.25%

Mean Detects     87.8 SD Detects     94.66

Minimum Detect     20.3 Minimum Non-Detect     20

Maximum Detect   196 Maximum Non-Detect     20

Number of Detects      3 Number of Non-Detects     13

Number of Distinct Detects      3 Number of Distinct Non-Detects      1

Shapiro Wilk Test Statistic      0.861 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects      4.047 SD of Logged Detects      1.146

Median Detects     47.1 CV Detects      1.078

Skewness Detects      1.577 Kurtosis Detects    N/A    

SD     42.66    95% KM (BCA) UCL    N/A    

95% KM (t) UCL     55.61 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     32.71 Standard Error of Mean     13.06

Lilliefors Test Statistic      0.333 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      1.31 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL   114.3 99% KM Chebyshev UCL   162.7

   95% KM (z) UCL     54.2    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     71.9 95% KM Chebyshev UCL     89.65

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.588 nu hat (KM)     18.81

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     67.04 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      7.858 nu star (bias corrected)    N/A    
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.978 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)      61.66    95% Gamma Adjusted KM-UCL (use when n<50)     66.5

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (18.81, )      9.98 Adjusted Chi Square Value (18.81, )      9.254

SD in Original Scale     49.27 SD in Log Scale      3.465

   95% t UCL (assumes normality of ROS data)     38.66    95% Percentile Bootstrap UCL     39.55

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     17.07 Mean in Log Scale    -1.073

Lilliefors Test Statistic      0.234 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      0.577    95% Critical H Value (KM-Log)      2.133

KM Standard Error of Mean (logged)      0.177

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      3.193    95% H-UCL (KM -Log)     39.52

   95% BCA Bootstrap UCL     53.48    95% Bootstrap t UCL   165.7

   95% H-UCL (Log ROS) 99812

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     46.67 SD in Log Scale      0.818

   95% t UCL (Assumes normality)     45.04    95% H-Stat UCL     32.44

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     24.59 Mean in Log Scale      2.63

General Statistics

Total Number of Observations     16 Number of Distinct Observations     16

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Barium

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL     55.61 95% KM (Percentile Bootstrap) UCL    N/A    

Coefficient of Variation      0.385 Skewness    -0.243

Maximum     79.6 Median     66.05

SD     21.12 Std. Error of Mean      5.281

Number of Missing Observations      0

Minimum     26.5 Mean     54.83
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Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.252 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.823 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

5% A-D Critical Value      0.741 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.283 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      1.343 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL     64.09    95% Adjusted-CLT UCL (Chen-1995)     63.18

   95% Modified-t UCL (Johnson-1978)     64.04

Theta hat (MLE)      8.683 Theta star (bias corrected MLE)     10.6

nu hat (MLE)   202.1 nu star (bias corrected)   165.5

Gamma Statistics

k hat (MLE)      6.315 k star (bias corrected MLE)      5.172

5% K-S Critical Value      0.216 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.816 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      66.36    95% Adjusted Gamma UCL (use when n<50)     67.83

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value   133.8

MLE Mean (bias corrected)     54.83 MLE Sd (bias corrected)     24.11

Approximate Chi Square Value (0.05)   136.8

Maximum of Logged Data      4.377 SD of logged Data      0.431

Lognormal Statistics

Minimum of Logged Data      3.277 Mean of logged Data      3.923

5% Lilliefors Critical Value      0.222 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.286 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     81.68  97.5% Chebyshev (MVUE) UCL     93.16

   99% Chebyshev (MVUE) UCL   115.7

Assuming Lognormal Distribution

   95% H-UCL     69.19    90% Chebyshev (MVUE) UCL     73.4

   95% Hall's Bootstrap UCL     62.58    95% Percentile Bootstrap UCL     63

   95% CLT UCL     63.52    95% Jackknife UCL     64.09

   95% Standard Bootstrap UCL     63.38    95% Bootstrap-t UCL     64.32
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   90% Chebyshev(Mean, Sd) UCL     70.67    95% Chebyshev(Mean, Sd) UCL     77.85

 97.5% Chebyshev(Mean, Sd) UCL     87.81    99% Chebyshev(Mean, Sd) UCL   107.4

   95% BCA Bootstrap UCL     62.56

General Statistics

Total Number of Observations     16 Number of Distinct Observations      9

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Inorganics, Dissolved_Cadmium

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     64.09 or 95% Modified-t UCL     64.04

Variance Detects      0.737 Percent Non-Detects     68.75%

Mean Detects      0.467 SD Detects      0.858

Minimum Detect     0.012 Minimum Non-Detect     0.04

Maximum Detect      2 Maximum Non-Detect      1

Number of Detects      5 Number of Non-Detects     11

Number of Distinct Detects      5 Number of Distinct Non-Detects      4

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.605 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -2.102 SD of Logged Detects      1.832

Median Detects      0.1 CV Detects      1.84

Skewness Detects      2.22 Kurtosis Detects      4.943

SD      0.477    95% KM (BCA) UCL      0.44

95% KM (t) UCL      0.395 95% KM (Percentile Bootstrap) UCL      0.407

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.161 Standard Error of Mean      0.133

Lilliefors Test Statistic      0.448 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.592 Anderson-Darling GOF Test

5% A-D Critical Value      0.714 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.994 99% KM Chebyshev UCL      1.489

   95% KM (z) UCL      0.38    95% KM Bootstrap t UCL      1.647

90% KM Chebyshev UCL      0.561 95% KM Chebyshev UCL      0.742

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.477 k star (bias corrected MLE)      0.324

K-S Test Statistic      0.373 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.373 Detected Data Not Gamma Distributed at 5% Significance Level
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Theta hat (MLE)      0.977 Theta star (bias corrected MLE)      1.439

nu hat (MLE)      4.774 nu star (bias corrected)      3.243

Approximate Chi Square Value (3.63, )      0.58 Adjusted Chi Square Value (3.63, )      0.462

95% Gamma Approximate KM-UCL (use when n>=50)       1.004 95% Gamma Adjusted KM-UCL (use when n<50)      1.259

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.113 nu hat (KM)      3.627

MLE Mean (bias corrected)      0.467 MLE Sd (bias corrected)      0.819

Maximum      2 Median     0.01

SD      0.494 CV      3.229

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.153

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (10.45, )      4.223 Adjusted Chi Square Value (10.45, )      3.782

nu hat (MLE)     11.22 nu star (bias corrected)     10.45

MLE Mean (bias corrected)      0.153 MLE Sd (bias corrected)      0.268

k hat (MLE)      0.351 k star (bias corrected MLE)      0.326

Theta hat (MLE)      0.437 Theta star (bias corrected MLE)      0.469

Lilliefors Test Statistic      0.27 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.929 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.379 95% Gamma Adjusted UCL (use when n<50)      0.423

   95% BCA Bootstrap UCL      0.528    95% Bootstrap t UCL      2.235

   95% H-UCL (Log ROS)      0.667

SD in Original Scale      0.493 SD in Log Scale      1.766

   95% t UCL (assumes normality of ROS data)      0.374    95% Percentile Bootstrap UCL      0.401

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.158 Mean in Log Scale    -3.8

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.261 Mean in Log Scale    -2.577

KM SD (logged)      1.443    95% Critical H Value (KM-Log)      3.442

KM Standard Error of Mean (logged)      0.433

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.55    95% H-UCL (KM -Log)      0.293

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale      0.499 SD in Log Scale      1.587

   95% t UCL (Assumes normality)      0.48    95% H-Stat UCL      1.221
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Suggested UCL to Use

95% KM (t) UCL      0.395 95% GROS Adjusted Gamma UCL      0.423

Inorganics, Dissolved_Chromium

General Statistics

Total Number of Observations     16 Number of Distinct Observations      9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      1.259

Variance Detects      0.12 Percent Non-Detects     50%

Mean Detects      0.284 SD Detects      0.347

Minimum Detect     0.06 Minimum Non-Detect      2

Maximum Detect      1.1 Maximum Non-Detect      2

Number of Detects      8 Number of Non-Detects      8

Number of Distinct Detects      8 Number of Distinct Non-Detects      1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.669 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -1.72 SD of Logged Detects      0.949

Median Detects      0.13 CV Detects      1.223

Skewness Detects      2.344 Kurtosis Detects      5.806

SD      0.324    95% KM (BCA) UCL      0.53

95% KM (t) UCL      0.498 95% KM (Percentile Bootstrap) UCL      0.498

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.284 Standard Error of Mean      0.123

Lilliefors Test Statistic      0.299 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.61 Anderson-Darling GOF Test

5% A-D Critical Value      0.732 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.049 99% KM Chebyshev UCL      1.503

   95% KM (z) UCL      0.485    95% KM Bootstrap t UCL      0.981

90% KM Chebyshev UCL      0.651 95% KM Chebyshev UCL      0.818

Theta hat (MLE)      0.231 Theta star (bias corrected MLE)      0.333

nu hat (MLE)     19.66 nu star (bias corrected)     13.62

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.229 k star (bias corrected MLE)      0.851

K-S Test Statistic      0.274 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.3 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      0.284 MLE Sd (bias corrected)      0.307
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Approximate Chi Square Value (24.47, )     14.2 Adjusted Chi Square Value (24.47, )     13.32

   95% Gamma Approximate KM-UCL (use when n>=50)       0.488    95% Gamma Adjusted KM-UCL (use when n<50)      0.521

k hat (KM)      0.765 nu hat (KM)     24.47

Maximum      1.1 Median      0.152

SD      0.314 CV      1.086

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.289

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (24.68, )     14.37 Adjusted Chi Square Value (24.68, )     13.48

nu hat (MLE)     28.73 nu star (bias corrected)     24.68

MLE Mean (bias corrected)      0.289 MLE Sd (bias corrected)      0.329

k hat (MLE)      0.898 k star (bias corrected MLE)      0.771

Theta hat (MLE)      0.322 Theta star (bias corrected MLE)      0.375

Lilliefors Test Statistic      0.227 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.916 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.496    95% Gamma Adjusted UCL (use when n<50)      0.529

   95% BCA Bootstrap UCL      0.441    95% Bootstrap t UCL      0.494

   95% H-UCL (Log ROS)      0.483

SD in Original Scale      0.281 SD in Log Scale      0.896

   95% t UCL (assumes normality of ROS data)      0.391    95% Percentile Bootstrap UCL      0.387

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.267 Mean in Log Scale    -1.72

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.642 Mean in Log Scale    -0.86

KM SD (logged)      0.888    95% Critical H Value (KM-Log)      2.536

KM Standard Error of Mean (logged)      0.336

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.72    95% H-UCL (KM -Log)      0.475

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL      0.498 95% KM (Percentile Bootstrap) UCL      0.498

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.439 SD in Log Scale      1.1

   95% t UCL (Assumes normality)      0.834    95% H-Stat UCL      1.745
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Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Minimum Detect      0.49 Minimum Non-Detect      2

Maximum Detect      1.9 Maximum Non-Detect      2

Number of Detects      3 Number of Non-Detects     13

Number of Distinct Detects      3 Number of Distinct Non-Detects      1

Inorganics, Dissolved_Copper

General Statistics

Total Number of Observations     16 Number of Distinct Observations      4

Mean of Logged Detects    -0.242 SD of Logged Detects      0.766

Median Detects      0.52 CV Detects      0.83

Skewness Detects      1.729 Kurtosis Detects    N/A    

Variance Detects      0.649 Percent Non-Detects     81.25%

Mean Detects      0.97 SD Detects      0.806

Lilliefors Test Statistic      0.378 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic      0.766 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data Not Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

   95% KM (z) UCL      1.735    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      2.365 95% KM Chebyshev UCL      2.997

SD      0.658    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.785 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.97 Standard Error of Mean      0.465

Theta hat (MLE)      0.385 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     15.12 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      2.52 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      3.874 99% KM Chebyshev UCL      5.597

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (69.60, )     51.39 Adjusted Chi Square Value (69.60, )     49.62

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.175 nu hat (KM)     69.6

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lognormal GOF Test on Detected Observations Only

   95% Gamma Approximate KM-UCL (use when n>=50)       1.314    95% Gamma Adjusted KM-UCL (use when n<50)      1.361
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Lilliefors Test Statistic      0.371 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic      0.783 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL      1.53    95% Bootstrap t UCL      1.576

   95% H-UCL (Log ROS)      1.838

SD in Original Scale      0.887 SD in Log Scale      0.819

   95% t UCL (assumes normality of ROS data)      1.455    95% Percentile Bootstrap UCL      1.45

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.066 Mean in Log Scale    -0.242

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.994 Mean in Log Scale   -0.0453

KM SD (logged)      0.625    95% Critical H Value (KM-Log)      2.189

KM Standard Error of Mean (logged)      0.442

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.242    95% H-UCL (KM -Log)      1.36

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.785 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.294 SD in Log Scale      0.296

   95% t UCL (Assumes normality)      1.123    95% H-Stat UCL      1.152

Number of Distinct Detects     11 Number of Distinct Non-Detects      1

Minimum Detect   299 Minimum Non-Detect   200

Total Number of Observations     16 Number of Distinct Observations     12

Number of Detects     11 Number of Non-Detects      5

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Iron

General Statistics

Skewness Detects      2.766 Kurtosis Detects      8.056

Mean of Logged Detects      6.337 SD of Logged Detects      0.739

Mean Detects   784.4 SD Detects   892.4

Median Detects   423 CV Detects      1.138

Maximum Detect  3330 Maximum Non-Detect   200

Variance Detects 796446 Percent Non-Detects     31.25%

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.589 Shapiro Wilk GOF Test
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean   601.8 Standard Error of Mean   198.2

5% Lilliefors Critical Value      0.267 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.35 Lilliefors GOF Test

97.5% KM Chebyshev UCL  1839 99% KM Chebyshev UCL  2573

   95% KM (z) UCL   927.7    95% KM Bootstrap t UCL  1824

90% KM Chebyshev UCL  1196 95% KM Chebyshev UCL  1465

SD   755.7 95% KM (BCA) UCL   953.4

   95% KM (t) UCL   949.1    95% KM (Percentile Bootstrap) UCL   950.1

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.67 k star (bias corrected MLE)      1.275

K-S Test Statistic      0.262 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.259 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.141 Anderson-Darling GOF Test

5% A-D Critical Value      0.741 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.634 nu hat (KM)     20.29

MLE Mean (bias corrected)   784.4 MLE Sd (bias corrected)   694.6

Theta hat (MLE)   469.7 Theta star (bias corrected MLE)   615.1

nu hat (MLE)     36.74 nu star (bias corrected)     28.05

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean   539.3

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (20.29, )     11.06 Adjusted Chi Square Value (20.29, )     10.29

   95% Gamma Approximate KM-UCL (use when n>=50)   1103    95% Gamma Adjusted KM-UCL (use when n<50)  1186

nu hat (MLE)      6.9 nu star (bias corrected)      6.939

MLE Mean (bias corrected)   539.3 MLE Sd (bias corrected)  1158

k hat (MLE)      0.216 k star (bias corrected MLE)      0.217

Theta hat (MLE)  2501 Theta star (bias corrected MLE)  2487

Maximum  3330 Median   343.5

SD   819.7 CV      1.52

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)  1751    95% Gamma Adjusted UCL (use when n<50)  2026

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (6.94, )      2.137 Adjusted Chi Square Value (6.94, )      1.847

Detected Data appear Approximate Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.198 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level
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SD in Original Scale   799.1 SD in Log Scale      1.078

   95% t UCL (assumes normality of ROS data)   920.9    95% Percentile Bootstrap UCL   917.8

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   570.6 Mean in Log Scale      5.773

KM SD (logged)      0.757    95% Critical H Value (KM-Log)      2.354

KM Standard Error of Mean (logged)      0.198

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      6.012    95% H-UCL (KM -Log)   861.5

   95% BCA Bootstrap UCL  1078    95% Bootstrap t UCL  1520

   95% H-UCL (Log ROS)  1264

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale   798.9 SD in Log Scale      1.025

   95% t UCL (Assumes normality)   920.6    95% H-Stat UCL  1150

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   570.5 Mean in Log Scale      5.795

Inorganics, Dissolved_Lead

General Statistics

Total Number of Observations     16 Number of Distinct Observations      8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL   953.4

Variance Detects      1.885 Percent Non-Detects     62.5%

Mean Detects      0.808 SD Detects      1.373

Minimum Detect      0.12 Minimum Non-Detect      0.2

Maximum Detect      3.6 Maximum Non-Detect      1

Number of Detects      6 Number of Non-Detects     10

Number of Distinct Detects      6 Number of Distinct Non-Detects      2

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.576 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -1.036 SD of Logged Detects      1.229

Median Detects      0.255 CV Detects      1.699

Skewness Detects      2.408 Kurtosis Detects      5.835

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Lilliefors Test Statistic      0.433 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data Not Normal at 5% Significance Level
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SD      0.832 95% KM (BCA) UCL      0.869

   95% KM (t) UCL      0.796    95% KM (Percentile Bootstrap) UCL      0.818

Mean      0.396 Standard Error of Mean      0.228

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.859 Anderson-Darling GOF Test

5% A-D Critical Value      0.722 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.822 99% KM Chebyshev UCL      2.668

   95% KM (z) UCL      0.772    95% KM Bootstrap t UCL      3.732

90% KM Chebyshev UCL      1.081 95% KM Chebyshev UCL      1.391

Theta hat (MLE)      1.107 Theta star (bias corrected MLE)      1.697

nu hat (MLE)      8.763 nu star (bias corrected)      5.715

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.73 k star (bias corrected MLE)      0.476

K-S Test Statistic      0.347 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.344 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (7.24, )      2.304 Adjusted Chi Square Value (7.24, )      2

   95% Gamma Approximate KM-UCL (use when n>=50)       1.244    95% Gamma Adjusted KM-UCL (use when n<50)      1.433

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.226 nu hat (KM)      7.242

MLE Mean (bias corrected)      0.808 MLE Sd (bias corrected)      1.171

Maximum      3.6 Median     0.0563

SD      0.883 CV      2.729

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.324

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (10.84, )      4.475 Adjusted Chi Square Value (10.84, )      4.019

nu hat (MLE)     11.7 nu star (bias corrected)     10.84

MLE Mean (bias corrected)      0.324 MLE Sd (bias corrected)      0.556

k hat (MLE)      0.366 k star (bias corrected MLE)      0.339

Theta hat (MLE)      0.885 Theta star (bias corrected MLE)      0.955

Lilliefors Test Statistic      0.25 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.838 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.784    95% Gamma Adjusted UCL (use when n<50)      0.873

   95% BCA Bootstrap UCL      1.043    95% Bootstrap t UCL      3.051

SD in Original Scale      0.864 SD in Log Scale      1.061

   95% t UCL (assumes normality of ROS data)      0.763    95% Percentile Bootstrap UCL      0.814

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.384 Mean in Log Scale    -1.777
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   95% H-UCL (Log ROS)      0.639

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.416 Mean in Log Scale    -1.626

KM SD (logged)      0.834    95% Critical H Value (KM-Log)      2.46

KM Standard Error of Mean (logged)      0.243

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.601    95% H-UCL (KM -Log)      0.485

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL      0.869

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.863 SD in Log Scale      1.001

   95% t UCL (Assumes normality)      0.794    95% H-Stat UCL      0.654

Minimum   195 Mean   825.9

Maximum  1910 Median   586

Total Number of Observations     16 Number of Distinct Observations     16

Number of Missing Observations      0

Inorganics, Dissolved_Manganese

General Statistics

5% Lilliefors Critical Value      0.222 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.227 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.847 Shapiro Wilk GOF Test

SD   631.8 Std. Error of Mean   157.9

Coefficient of Variation      0.765 Skewness      0.667

Gamma GOF Test

A-D Test Statistic      0.75 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.752 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  1107

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  1103    95% Adjusted-CLT UCL (Chen-1995)  1114

K-S Test Statistic      0.234 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.218 Data Not Gamma Distributed at 5% Significance Level
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Theta hat (MLE)   466.4 Theta star (bias corrected MLE)   557.8

nu hat (MLE)     56.67 nu star (bias corrected)     47.38

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.771 k star (bias corrected MLE)      1.481

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.891 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)  1201    95% Adjusted Gamma UCL (use when n<50)  1255

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value     31.19

MLE Mean (bias corrected)   825.9 MLE Sd (bias corrected)   678.8

Approximate Chi Square Value (0.05)     32.58

Maximum of Logged Data      7.555 SD of logged Data      0.833

Lognormal Statistics

Minimum of Logged Data      5.273 Mean of logged Data      6.408

5% Lilliefors Critical Value      0.222 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.219 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  1650  97.5% Chebyshev (MVUE) UCL  2003

   99% Chebyshev (MVUE) UCL  2696

Assuming Lognormal Distribution

   95% H-UCL  1456    90% Chebyshev (MVUE) UCL  1396

   90% Chebyshev(Mean, Sd) UCL  1300    95% Chebyshev(Mean, Sd) UCL  1514

 97.5% Chebyshev(Mean, Sd) UCL  1812    99% Chebyshev(Mean, Sd) UCL  2397

   95% Hall's Bootstrap UCL  1077    95% Percentile Bootstrap UCL  1092

   95% BCA Bootstrap UCL  1116

   95% CLT UCL  1086    95% Jackknife UCL  1103

   95% Standard Bootstrap UCL  1070    95% Bootstrap-t UCL  1145

Inorganics, Dissolved_Silver

General Statistics

Total Number of Observations     16 Number of Distinct Observations      2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL  1255

Number of Detects      1 Number of Non-Detects     15
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VOCs_Bromodichloromethane

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Silver was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable VOCs_Bromodichloromethane was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Total Number of Observations     16 Number of Distinct Observations      2

Number of Detects      2 Number of Non-Detects     14

Minimum Detect      1.2 Minimum Non-Detect      0.5

Maximum Detect     19 Maximum Non-Detect      0.5

Number of Detects      2 Number of Non-Detects     14

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

VOCs_Toluene

General Statistics

Total Number of Observations     16 Number of Distinct Observations      3

Mean of Logged Detects      1.563 SD of Logged Detects      1.953

Median Detects     10.1 CV Detects      1.246

Skewness Detects    N/A    Kurtosis Detects    N/A    

Variance Detects   158.4 Percent Non-Detects     87.5%

Mean Detects     10.1 SD Detects     12.59

SD      4.47    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL      4.471    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.7 Standard Error of Mean      1.58

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

97.5% KM Chebyshev UCL     11.57 99% KM Chebyshev UCL     17.42

   95% KM (z) UCL      4.3    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      6.441 95% KM Chebyshev UCL      8.589
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Gamma Statistics on Detected Data Only

k hat (MLE)      0.793 k star (bias corrected MLE)    N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.145 nu hat (KM)      4.628

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     12.73 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      3.172 nu star (bias corrected)    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.265 Mean in Log Scale    -10.67

   95% Gamma Approximate KM-UCL (use when n>=50)       7.992    95% Gamma Adjusted KM-UCL (use when n<50)      9.702

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (4.63, )      0.985 Adjusted Chi Square Value (4.63, )      0.811

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.481 Mean in Log Scale    -1.018

   95% BCA Bootstrap UCL      4.829    95% Bootstrap t UCL   897.8

   95% H-UCL (Log ROS) 6.919E+18

SD in Original Scale      4.739 SD in Log Scale      7.222

   95% t UCL (assumes normality of ROS data)      3.341    95% Percentile Bootstrap UCL      3.638

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL     11.57

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      4.678 SD in Log Scale      1.127

   95% t UCL (Assumes normality)      3.531    95% H-Stat UCL      1.587
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APPENDIX B12 

SURFACE WATER – PROPERTY & SOUTHERN WETLAND 

(total inorganics) 



UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/10/2016 1:20:44 PM

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

Number of Bootstrap Operations   2000

Inorganics_Aluminum

From File   ProUCL Input - Eco SW Unfiltered Prop+SW_b.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation      1.585 Skewness      1.946

Maximum  6900 Median   350.3

SD  2154 Std. Error of Mean   621.7

Number of Missing Observations      0

Minimum     42.2 Mean  1359

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.364 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.665 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Data Not Normal at 5% Significance Level

5% A-D Critical Value      0.782 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.269 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.802 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  2476    95% Adjusted-CLT UCL (Chen-1995)  2755

   95% Modified-t UCL (Johnson-1978)  2534

Theta hat (MLE)  2508 Theta star (bias corrected MLE)  2942

nu hat (MLE)     13 nu star (bias corrected)     11.09

Gamma Statistics

k hat (MLE)      0.542 k star (bias corrected MLE)      0.462

5% K-S Critical Value      0.258 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   3253    95% Adjusted Gamma UCL (use when n<50)  3754

Adjusted Level of Significance     0.029 Adjusted Chi Square Value      4.014

MLE Mean (bias corrected)  1359 MLE Sd (bias corrected)  2000

Approximate Chi Square Value (0.05)      4.631

5% Shapiro Wilk Critical Value      0.859 Data appear Lognormal at 5% Significance Level
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Maximum of Logged Data      8.839 SD of logged Data      1.608

Lognormal Statistics

Minimum of Logged Data      3.742 Mean of logged Data      6.057

5% Lilliefors Critical Value      0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.178 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  4108  97.5% Chebyshev (MVUE) UCL  5333

   99% Chebyshev (MVUE) UCL  7739

Assuming Lognormal Distribution

   95% H-UCL 11476    90% Chebyshev (MVUE) UCL  3225

   90% Chebyshev(Mean, Sd) UCL  3224    95% Chebyshev(Mean, Sd) UCL  4069

 97.5% Chebyshev(Mean, Sd) UCL  5242    99% Chebyshev(Mean, Sd) UCL  7545

   95% Hall's Bootstrap UCL  2393    95% Percentile Bootstrap UCL  2466

   95% BCA Bootstrap UCL  2629

   95% CLT UCL  2382    95% Jackknife UCL  2476

   95% Standard Bootstrap UCL  2357    95% Bootstrap-t UCL  3512

General Statistics

Total Number of Observations     12 Number of Distinct Observations      8

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics_Antimony

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL  7545

Variance Detects      0.581 Percent Non-Detects     33.33%

Mean Detects      1.463 SD Detects      0.762

Minimum Detect      0.41 Minimum Non-Detect      2

Maximum Detect      2.3 Maximum Non-Detect      2

Number of Detects      8 Number of Non-Detects      4

Number of Distinct Detects      7 Number of Distinct Non-Detects      1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.899 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects      0.213 SD of Logged Detects      0.679

Median Detects      1.5 CV Detects      0.521

Skewness Detects    -0.294 Kurtosis Detects    -1.574

Lilliefors Test Statistic      0.173 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Page 2 of 19

I I I I 



SD      0.683    95% KM (BCA) UCL      1.717

95% KM (t) UCL      1.742 95% KM (Percentile Bootstrap) UCL      1.689

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.309 Standard Error of Mean      0.241

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.477 Anderson-Darling GOF Test

5% A-D Critical Value      0.721 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.813 99% KM Chebyshev UCL      3.706

   95% KM (z) UCL      1.705    95% KM Bootstrap t UCL      1.728

90% KM Chebyshev UCL      2.032 95% KM Chebyshev UCL      2.359

Theta hat (MLE)      0.467 Theta star (bias corrected MLE)      0.716

nu hat (MLE)     50.15 nu star (bias corrected)     32.68

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      3.134 k star (bias corrected MLE)      2.042

K-S Test Statistic      0.181 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.296 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (88.27, )     67.61 Adjusted Chi Square Value (88.27, )     64.86

   95% Gamma Approximate KM-UCL (use when n>=50)       1.709   95% Gamma Adjusted KM-UCL (use when n<50)      1.782

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      3.678 nu hat (KM)     88.27

MLE Mean (bias corrected)      1.463 MLE Sd (bias corrected)      1.024

Maximum      2.3 Median      1.203

SD      0.674 CV      0.517

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.41 Mean      1.305

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (66.92, )     49.1 Adjusted Chi Square Value (66.92, )     46.77

nu hat (MLE)     87.45 nu star (bias corrected)     66.92

MLE Mean (bias corrected)      1.305 MLE Sd (bias corrected)      0.781

k hat (MLE)      3.644 k star (bias corrected MLE)      2.788

Theta hat (MLE)      0.358 Theta star (bias corrected MLE)      0.468

Lilliefors Test Statistic      0.181 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.852 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.778    95% Gamma Adjusted UCL (use when n<50)      1.867

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.268 Mean in Log Scale     0.0808
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   95% BCA Bootstrap UCL      1.603    95% Bootstrap t UCL      1.663

   95% H-UCL (Log ROS)      1.983

SD in Original Scale      0.693 SD in Log Scale      0.609

   95% t UCL (assumes normality of ROS data)      1.627    95% Percentile Bootstrap UCL      1.592

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.309 Mean in Log Scale      0.142

KM SD (logged)      0.632    95% Critical H Value (KM-Log)      2.316

KM Standard Error of Mean (logged)      0.236

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     0.0947    95% H-UCL (KM -Log)      2.088

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.742 95% KM (Percentile Bootstrap) UCL      1.689

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.649 SD in Log Scale      0.551

   95% t UCL (Assumes normality)      1.645    95% H-Stat UCL      1.936

Minimum Detect     0.05 Minimum Non-Detect     0.04

Maximum Detect      0.61 Maximum Non-Detect      1

Number of Detects      4 Number of Non-Detects      8

Number of Distinct Detects      4 Number of Distinct Non-Detects      3

Inorganics_Cadmium

General Statistics

Total Number of Observations     12 Number of Distinct Observations      7

Mean of Logged Detects    -1.625 SD of Logged Detects      1.032

Median Detects      0.223 CV Detects      0.858

Skewness Detects      1.262 Kurtosis Detects      2.37

Variance Detects     0.0562 Percent Non-Detects     66.67%

Mean Detects      0.276 SD Detects      0.237

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.181 Standard Error of Mean     0.0698

Lilliefors Test Statistic      0.319 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.897 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

SD      0.166    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.307 95% KM (Percentile Bootstrap) UCL    N/A    
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97.5% KM Chebyshev UCL      0.617 99% KM Chebyshev UCL      0.876

   95% KM (z) UCL      0.296    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.391 95% KM Chebyshev UCL      0.486

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.625 k star (bias corrected MLE)      0.573

K-S Test Statistic      0.224 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.399 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.283 Anderson-Darling GOF Test

5% A-D Critical Value      0.662 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.193 nu hat (KM)     28.62

MLE Mean (bias corrected)      0.276 MLE Sd (bias corrected)      0.365

Theta hat (MLE)      0.17 Theta star (bias corrected MLE)      0.482

nu hat (MLE)     13 nu star (bias corrected)      4.583

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.166

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (28.62, )     17.41 Adjusted Chi Square Value (28.62, )     16.09

   95% Gamma Approximate KM-UCL (use when n>=50)       0.298   95% Gamma Adjusted KM-UCL (use when n<50)      0.323

nu hat (MLE)     23.2 nu star (bias corrected)     18.74

MLE Mean (bias corrected)      0.166 MLE Sd (bias corrected)      0.188

k hat (MLE)      0.967 k star (bias corrected MLE)      0.781

Theta hat (MLE)      0.172 Theta star (bias corrected MLE)      0.213

Maximum      0.61 Median      0.139

SD      0.169 CV      1.02

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.946 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.313    95% Gamma Adjusted UCL (use when n<50)    N/A    

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (18.74, )      9.925 Adjusted Chi Square Value (18.74, )      8.961

SD in Original Scale      0.162 SD in Log Scale      0.941

   95% t UCL (assumes normality of ROS data)      0.244    95% Percentile Bootstrap UCL      0.239

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.16 Mean in Log Scale    -2.23

Lilliefors Test Statistic      0.275 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL      0.262    95% Bootstrap t UCL      0.307

   95% H-UCL (Log ROS)      0.371
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KM SD (logged)      0.938    95% Critical H Value (KM-Log)      2.805

KM Standard Error of Mean (logged)      0.464

KM Mean (logged)    -2.125    95% H-UCL (KM -Log)      0.41

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.181 SD in Log Scale      0.961

   95% t UCL (Assumes normality)      0.354    95% H-Stat UCL      0.692

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.26 Mean in Log Scale    -1.654

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Chromium

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      0.307 95% KM (Percentile Bootstrap) UCL    N/A    

Coefficient of Variation      1.203 Skewness      1.209

Maximum   551 Median     56.45

SD   203 Std. Error of Mean     58.61

Number of Missing Observations      0

Minimum     13.3 Mean   168.7

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.288 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.735 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Data Not Normal at 5% Significance Level

5% A-D Critical Value      0.764 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.24 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.708 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   274    95% Adjusted-CLT UCL (Chen-1995)   287

   95% Modified-t UCL (Johnson-1978)   277.4

5% K-S Critical Value      0.254 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)   209.1 Theta star (bias corrected MLE)   255.3

nu hat (MLE)     19.37 nu star (bias corrected)     15.86

Gamma Statistics

k hat (MLE)      0.807 k star (bias corrected MLE)      0.661

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.918 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   340.3    95% Adjusted Gamma UCL (use when n<50)   381.2

Adjusted Level of Significance     0.029 Adjusted Chi Square Value      7.019

MLE Mean (bias corrected)   168.7 MLE Sd (bias corrected)   207.6

Approximate Chi Square Value (0.05)      7.862

Maximum of Logged Data      6.312 SD of logged Data      1.295

Lognormal Statistics

Minimum of Logged Data      2.588 Mean of logged Data      4.394

5% Lilliefors Critical Value      0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.178 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   465.4  97.5% Chebyshev (MVUE) UCL   594.2

   99% Chebyshev (MVUE) UCL   847.2

Assuming Lognormal Distribution

   95% H-UCL   728.4    90% Chebyshev (MVUE) UCL   372.6

   90% Chebyshev(Mean, Sd) UCL   344.5    95% Chebyshev(Mean, Sd) UCL   424.2

 97.5% Chebyshev(Mean, Sd) UCL   534.7    99% Chebyshev(Mean, Sd) UCL   751.9

   95% Hall's Bootstrap UCL   245.1    95% Percentile Bootstrap UCL   265.5

   95% BCA Bootstrap UCL   279.2

   95% CLT UCL   265.1    95% Jackknife UCL   274

   95% Standard Bootstrap UCL   259.8    95% Bootstrap-t UCL   313.2

Inorganics_Copper

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   381.2

Minimum Detect      2.6 Minimum Non-Detect      2

Number of Detects     11 Number of Non-Detects      1

Number of Distinct Detects     11 Number of Distinct Non-Detects      1
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Variance Detects   114.6 Percent Non-Detects      8.333%

Mean Detects     11.96 SD Detects     10.71

Maximum Detect     35.8 Maximum Non-Detect      2

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      2.127 SD of Logged Detects      0.891

Median Detects      8.6 CV Detects      0.895

Skewness Detects      1.346 Kurtosis Detects      1.091

SD     10.15    95% KM (BCA) UCL     16.7

   95% KM (t) UCL     16.65    95% KM (Percentile Bootstrap) UCL     16.07

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     11.13 Standard Error of Mean      3.074

Lilliefors Test Statistic      0.293 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.451 Anderson-Darling GOF Test

5% A-D Critical Value      0.742 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     30.33 99% KM Chebyshev UCL     41.72

   95% KM (z) UCL     16.19    95% KM Bootstrap t UCL     19.45

90% KM Chebyshev UCL     20.35 95% KM Chebyshev UCL     24.53

Theta hat (MLE)      7.683 Theta star (bias corrected MLE)     10.03

nu hat (MLE)     34.25 nu star (bias corrected)     26.24

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.557 k star (bias corrected MLE)      1.193

K-S Test Statistic      0.196 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.26 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (28.83, )     17.58 Adjusted Chi Square Value (28.83, )     16.25

95% Gamma Approximate KM-UCL (use when n>=50)      18.26 95% Gamma Adjusted KM-UCL (use when n<50)     19.75

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.201 nu hat (KM)     28.83

MLE Mean (bias corrected)     11.96 MLE Sd (bias corrected)     10.95

Maximum     35.8 Median      8.5

SD     10.78 CV      0.983

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     10.96

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.029

nu hat (MLE)     17.42 nu star (bias corrected)     14.4

MLE Mean (bias corrected)     10.96 MLE Sd (bias corrected)     14.15

k hat (MLE)      0.726 k star (bias corrected MLE)      0.6

Theta hat (MLE)     15.1 Theta star (bias corrected MLE)     18.27
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Approximate Chi Square Value (14.40, )      6.845 Adjusted Chi Square Value (14.40, )      6.067

Lilliefors Test Statistic      0.14 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.931 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     23.06 95% Gamma Adjusted UCL (use when n<50)     26.02

   95% BCA Bootstrap UCL     17.34    95% Bootstrap t UCL     19.47

   95% H-UCL (Log ROS)     32

SD in Original Scale     10.69 SD in Log Scale      1.057

   95% t UCL (assumes normality of ROS data)     16.58    95% Percentile Bootstrap UCL     16.07

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     11.04 Mean in Log Scale      1.945

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     11.05 Mean in Log Scale      1.95

KM SD (logged)      0.904    95% Critical H Value (KM-Log)      2.746

KM Standard Error of Mean (logged)      0.274

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      2.008    95% H-UCL (KM -Log)     23.7

Suggested UCL to Use

95% KM (Chebyshev) UCL     24.53 95% GROS Adjusted Gamma UCL     26.02

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     10.69 SD in Log Scale      1.048

   95% t UCL (Assumes normality)     16.59    95% H-Stat UCL     31.42

Inorganics_Lead

General Statistics

Total Number of Observations     12 Number of Distinct Observations     12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     19.75

Coefficient of Variation      1.202 Skewness      1.165

Maximum   107 Median     13.95

SD     40.83 Std. Error of Mean     11.79

Number of Missing Observations      0

Minimum      1.8 Mean     33.97

Normal GOF Test
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Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.262 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Data Not Normal at 5% Significance Level

Shapiro Wilk Test Statistic      0.751 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Data Not Normal at 5% Significance Level

5% A-D Critical Value      0.767 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.22 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.545 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL     55.14    95% Adjusted-CLT UCL (Chen-1995)     57.59

   95% Modified-t UCL (Johnson-1978)     55.8

Theta hat (MLE)     46.77 Theta star (bias corrected MLE)     56.59

nu hat (MLE)     17.43 nu star (bias corrected)     14.41

Gamma Statistics

k hat (MLE)      0.726 k star (bias corrected MLE)      0.6

5% K-S Critical Value      0.255 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.928 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     71.44    95% Adjusted Gamma UCL (use when n<50)     80.59

Adjusted Level of Significance     0.029 Adjusted Chi Square Value      6.073

MLE Mean (bias corrected)     33.97 MLE Sd (bias corrected)     43.85

Approximate Chi Square Value (0.05)      6.851

Maximum of Logged Data      4.673 SD of logged Data      1.441

Lognormal Statistics

Minimum of Logged Data      0.588 Mean of logged Data      2.698

5% Lilliefors Critical Value      0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.169 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   108  97.5% Chebyshev (MVUE) UCL   139.1

   99% Chebyshev (MVUE) UCL   200.2

Assuming Lognormal Distribution

   95% H-UCL   215.9    90% Chebyshev (MVUE) UCL     85.65

   95% Hall's Bootstrap UCL     51    95% Percentile Bootstrap UCL     52.88

   95% BCA Bootstrap UCL     55.95

   95% CLT UCL     53.36    95% Jackknife UCL     55.14

   95% Standard Bootstrap UCL     52.6    95% Bootstrap-t UCL     59.59
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   90% Chebyshev(Mean, Sd) UCL     69.33    95% Chebyshev(Mean, Sd) UCL     85.34

 97.5% Chebyshev(Mean, Sd) UCL   107.6    99% Chebyshev(Mean, Sd) UCL   151.2

Inorganics_Mercury

General Statistics

Total Number of Observations     12 Number of Distinct Observations      2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL     80.59

General Statistics

Total Number of Observations     12 Number of Distinct Observations     11

Inorganics_Nickel

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics_Mercury was not processed!

Number of Detects      1 Number of Non-Detects     11

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Coefficient of Variation      0.505 Skewness      0.949

Maximum     13.2 Median      5.55

SD      3.517 Std. Error of Mean      1.015

Number of Missing Observations      0

Minimum      3.4 Mean      6.958

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.241 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Data Not Normal at 5% Significance Level

5% A-D Critical Value      0.733 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.191 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.579 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      8.782    95% Adjusted-CLT UCL (Chen-1995)      8.926

   95% Modified-t UCL (Johnson-1978)      8.828

5% K-S Critical Value      0.246 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)      1.447 Theta star (bias corrected MLE)      1.9

nu hat (MLE)   115.4 nu star (bias corrected)     87.87

Gamma Statistics

k hat (MLE)      4.808 k star (bias corrected MLE)      3.661

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.911 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       9.091    95% Adjusted Gamma UCL (use when n<50)      9.478

Adjusted Level of Significance     0.029 Adjusted Chi Square Value     64.51

MLE Mean (bias corrected)      6.958 MLE Sd (bias corrected)      3.637

Approximate Chi Square Value (0.05)     67.26

Maximum of Logged Data      2.58 SD of logged Data      0.475

Lognormal Statistics

Minimum of Logged Data      1.224 Mean of logged Data      1.832

5% Lilliefors Critical Value      0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.165 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     11.15  97.5% Chebyshev (MVUE) UCL     12.98

   99% Chebyshev (MVUE) UCL     16.58

Assuming Lognormal Distribution

   95% H-UCL      9.466    90% Chebyshev (MVUE) UCL      9.836

   90% Chebyshev(Mean, Sd) UCL     10    95% Chebyshev(Mean, Sd) UCL     11.38

 97.5% Chebyshev(Mean, Sd) UCL     13.3    99% Chebyshev(Mean, Sd) UCL     17.06

   95% Hall's Bootstrap UCL      8.682    95% Percentile Bootstrap UCL      8.567

   95% BCA Bootstrap UCL      8.733

   95% CLT UCL      8.628    95% Jackknife UCL      8.782

   95% Standard Bootstrap UCL      8.582    95% Bootstrap-t UCL      9.209

Inorganics_Selenium

General Statistics

Total Number of Observations     12 Number of Distinct Observations      5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      8.782

Number of Detects      4 Number of Non-Detects      8

Number of Distinct Detects      4 Number of Distinct Non-Detects      1

Page 12 of 19

I I I I 



Variance Detects      0.56 Percent Non-Detects     66.67%

Mean Detects      0.798 SD Detects      0.748

Minimum Detect      0.29 Minimum Non-Detect      5

Maximum Detect      1.9 Maximum Non-Detect      5

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.783 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -0.51 SD of Logged Detects      0.83

Median Detects      0.5 CV Detects      0.938

Skewness Detects      1.801 Kurtosis Detects      3.265

SD      0.648    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.469 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.798 Standard Error of Mean      0.374

Lilliefors Test Statistic      0.344 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.422 Anderson-Darling GOF Test

5% A-D Critical Value      0.661 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      3.133 99% KM Chebyshev UCL      4.519

   95% KM (z) UCL      1.413    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.92 95% KM Chebyshev UCL      2.428

Theta hat (MLE)      0.418 Theta star (bias corrected MLE)      1.238

nu hat (MLE)     15.28 nu star (bias corrected)      5.152

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.91 k star (bias corrected MLE)      0.644

K-S Test Statistic      0.284 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.398 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (36.37, )     23.56 Adjusted Chi Square Value (36.37, )     22

   95% Gamma Approximate KM-UCL (use when n>=50)       1.231   95% Gamma Adjusted KM-UCL (use when n<50)      1.318

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.515 nu hat (KM)     36.37

MLE Mean (bias corrected)      0.798 MLE Sd (bias corrected)      0.994

Maximum      2.267 Median      0.596

SD      0.734 CV      0.875

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.839

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)     23.37 nu star (bias corrected)     18.86

MLE Mean (bias corrected)      0.839 MLE Sd (bias corrected)      0.946

k hat (MLE)      0.974 k star (bias corrected MLE)      0.786

Theta hat (MLE)      0.861 Theta star (bias corrected MLE)      1.067

Page 13 of 19



Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (18.86, )     10.02 Adjusted Chi Square Value (18.86, )      9.049

Lilliefors Test Statistic      0.234 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.913 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      1.58    95% Gamma Adjusted UCL (use when n<50)    N/A    

   95% BCA Bootstrap UCL      1.231    95% Bootstrap t UCL      1.38

   95% H-UCL (Log ROS)      1.64

SD in Original Scale      0.695 SD in Log Scale      0.833

   95% t UCL (assumes normality of ROS data)      1.183    95% Percentile Bootstrap UCL      1.157

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.822 Mean in Log Scale    -0.51

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.933 Mean in Log Scale      0.441

KM SD (logged)      0.719    95% Critical H Value (KM-Log)      2.442

KM Standard Error of Mean (logged)      0.415

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.51    95% H-UCL (KM -Log)      1.32

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.469 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.925 SD in Log Scale      0.825

   95% t UCL (Assumes normality)      2.412    95% H-Stat UCL      4.184

Number of Distinct Detects     11 Number of Distinct Non-Detects      1

Minimum Detect      0.705 Minimum Non-Detect      1

Total Number of Observations     12 Number of Distinct Observations     12

Number of Detects     11 Number of Non-Detects      1

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Silver

General Statistics

Mean Detects      4.61 SD Detects      5.243

Median Detects      1.75 CV Detects      1.137

Maximum Detect     17.3 Maximum Non-Detect      1

Variance Detects     27.49 Percent Non-Detects      8.333%
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Skewness Detects      1.688 Kurtosis Detects      2.534

Mean of Logged Detects      1.001 SD of Logged Detects      1.048

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      4.284 Standard Error of Mean      1.485

5% Lilliefors Critical Value      0.267 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.327 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.75 Shapiro Wilk GOF Test

97.5% KM Chebyshev UCL     13.56 99% KM Chebyshev UCL     19.06

   95% KM (z) UCL      6.728    95% KM Bootstrap t UCL      9.133

90% KM Chebyshev UCL      8.741 95% KM Chebyshev UCL     10.76

SD      4.906    95% KM (BCA) UCL      7.021

   95% KM (t) UCL      6.952    95% KM (Percentile Bootstrap) UCL      6.746

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.085 k star (bias corrected MLE)      0.85

K-S Test Statistic      0.301 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.262 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.789 Anderson-Darling GOF Test

5% A-D Critical Value      0.75 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.762 nu hat (KM)     18.3

MLE Mean (bias corrected)      4.61 MLE Sd (bias corrected)      5

Theta hat (MLE)      4.247 Theta star (bias corrected MLE)      5.423

nu hat (MLE)     23.88 nu star (bias corrected)     18.7

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      4.226

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (18.30, )      9.607 Adjusted Chi Square Value (18.30, )      8.661

   95% Gamma Approximate KM-UCL (use when n>=50)       8.16    95% Gamma Adjusted KM-UCL (use when n<50)      9.051

nu hat (MLE)     16.09 nu star (bias corrected)     13.4

MLE Mean (bias corrected)      4.226 MLE Sd (bias corrected)      5.657

k hat (MLE)      0.67 k star (bias corrected MLE)      0.558

Theta hat (MLE)      6.306 Theta star (bias corrected MLE)      7.571

Maximum     17.3 Median      1.675

SD      5.172 CV      1.224

Lognormal GOF Test on Detected Observations Only

   95% Gamma Approximate UCL (use when n>=50)      9.19    95% Gamma Adjusted UCL (use when n<50)     10.43

Adjusted Level of Significance ( )     0.029

Approximate Chi Square Value (13.40, )      6.161 Adjusted Chi Square Value (13.40, )      5.43
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Shapiro Wilk Test Statistic      0.9 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

SD in Original Scale      5.142 SD in Log Scale      1.131

   95% t UCL (assumes normality of ROS data)      6.928    95% Percentile Bootstrap UCL      6.856

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      4.262 Mean in Log Scale      0.849

Lilliefors Test Statistic      0.252 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      1.027    95% Critical H Value (KM-Log)      2.965

KM Standard Error of Mean (logged)      0.311

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.889    95% H-UCL (KM -Log)     10.33

   95% BCA Bootstrap UCL      7.278    95% Bootstrap t UCL      9.199

   95% H-UCL (Log ROS)     12.99

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      5.138 SD in Log Scale      1.113

   95% t UCL (Assumes normality)      6.931    95% H-Stat UCL     12.52

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      4.267 Mean in Log Scale      0.86

Inorganics_Vanadium

General Statistics

Total Number of Observations     12 Number of Distinct Observations      2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL     13.56

General Statistics

Inorganics_Zinc

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics_Vanadium was not processed!

Number of Detects      1 Number of Non-Detects     11

Number of Distinct Detects      1 Number of Distinct Non-Detects      1
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Total Number of Observations     12 Number of Distinct Observations     12

Coefficient of Variation      0.684 Skewness      0.857

Maximum     62.3 Median     20.33

SD     18.35 Std. Error of Mean      5.298

Number of Missing Observations      0

Minimum      6.9 Mean     26.82

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.207 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.891 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Data appear Normal at 5% Significance Level

5% A-D Critical Value      0.741 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.173 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.295 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL     36.33    95% Adjusted-CLT UCL (Chen-1995)     36.93

   95% Modified-t UCL (Johnson-1978)     36.55

Theta hat (MLE)     11.18 Theta star (bias corrected MLE)     14.46

nu hat (MLE)     57.58 nu star (bias corrected)     44.52

Gamma Statistics

k hat (MLE)      2.399 k star (bias corrected MLE)      1.855

5% K-S Critical Value      0.248 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      39.51    95% Adjusted Gamma UCL (use when n<50)     42

Adjusted Level of Significance     0.029 Adjusted Chi Square Value     28.43

MLE Mean (bias corrected)     26.82 MLE Sd (bias corrected)     19.69

Approximate Chi Square Value (0.05)     30.22

Lognormal Statistics

Minimum of Logged Data      1.932 Mean of logged Data      3.066

5% Lilliefors Critical Value      0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.135 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.962 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     52  97.5% Chebyshev (MVUE) UCL     62.85

   99% Chebyshev (MVUE) UCL     84.16

Assuming Lognormal Distribution

   95% H-UCL     46.42    90% Chebyshev (MVUE) UCL     44.19

Maximum of Logged Data      4.132 SD of logged Data      0.71
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     12      12

      0

   528   1069

  2000    925.5

   514.8    148.6

      0.482       1.047

      0.804

      0.859

      0.339

      0.256

  1336   1361

  1343

      0.816

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Number of Bootstrap Operations   2000

Inorganics_Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/11/2016 10:51:09 AM

From File   ProUCL Input - Eco SW Unfiltered Mn Prop+SW.xls

Full Precision   OFF

Confidence Coefficient   95%

   95% Hall's Bootstrap UCL     36.15    95% Percentile Bootstrap UCL     35.18

   95% BCA Bootstrap UCL     36.01

   95% CLT UCL     35.53    95% Jackknife UCL     36.33

   95% Standard Bootstrap UCL     35.14    95% Bootstrap-t UCL     38.77

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     36.33

   90% Chebyshev(Mean, Sd) UCL     42.71    95% Chebyshev(Mean, Sd) UCL     49.91

 97.5% Chebyshev(Mean, Sd) UCL     59.9    99% Chebyshev(Mean, Sd) UCL     79.53
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      0.732

      0.296

      0.246

      5.414       4.116

   197.4    259.7

   129.9      98.78

  1069    526.8

     76.85

     0.029      73.9

  1374   1428

      0.889

      0.859

      0.267

      0.256

      6.269       6.879

      7.601       0.444

  1416   1480

  1669   1931

  2446

  1313   1336

  1302   1397

  1294   1302

  1361

  1514   1716

  1997   2547

  1336   1343

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
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APPENDIX B13 

SURFACE WATER – BLISS BROOK 

(total inorganics) 



General Statistics

Total Number of Observations     24 Number of Distinct Observations     21

Number of Bootstrap Operations   2000

Inorganics_Aluminum

From File   ProUCL Input - Eco SW Unfiltered Bliss_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/10/2016 1:14:40 PM

Variance Detects 11992894 Percent Non-Detects     33.33%

Mean Detects  1251 SD Detects  3463

Minimum Detect     21.8 Minimum Non-Detect     20

Maximum Detect 13900 Maximum Non-Detect     30.4

Number of Detects     16 Number of Non-Detects      8

Number of Distinct Detects     15 Number of Distinct Non-Detects      6

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.399 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      5.21 SD of Logged Detects      1.765

Median Detects   109.6 CV Detects      2.769

Skewness Detects      3.691 Kurtosis Detects     14.05

SD  2799    95% KM (BCA) UCL  1948

   95% KM (t) UCL  1852    95% KM (Percentile Bootstrap) UCL  1963

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean   840.5 Standard Error of Mean   590

Lilliefors Test Statistic      0.391 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.942 Anderson-Darling GOF Test

5% A-D Critical Value      0.827 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL  4525 99% KM Chebyshev UCL  6711

   95% KM (z) UCL  1811    95% KM Bootstrap t UCL  8927

90% KM Chebyshev UCL  2610 95% KM Chebyshev UCL  3412

Theta hat (MLE)  3573 Theta star (bias corrected MLE)  3836

nu hat (MLE)     11.2 nu star (bias corrected)     10.43

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.35 k star (bias corrected MLE)      0.326

K-S Test Statistic      0.322 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.232 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     0.0902 nu hat (KM)      4.33

MLE Mean (bias corrected)  1251 MLE Sd (bias corrected)  2190
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Approximate Chi Square Value (4.33, )      0.856 Adjusted Chi Square Value (4.33, )      0.756

   95% Gamma Approximate KM-UCL (use when n>=50)   4251    95% Gamma Adjusted KM-UCL (use when n<50)  4812

Maximum 13900 Median     60.7

SD  2861 CV      3.431

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean   833.8

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (8.02, )      2.745 Adjusted Chi Square Value (8.02, )      2.532

nu hat (MLE)      7.639 nu star (bias corrected)      8.018

MLE Mean (bias corrected)   833.8 MLE Sd (bias corrected)  2040

k hat (MLE)      0.159 k star (bias corrected MLE)      0.167

Theta hat (MLE)  5239 Theta star (bias corrected MLE)  4992

Lilliefors Test Statistic      0.19 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)  2435    95% Gamma Adjusted UCL (use when n<50)  2640

   95% BCA Bootstrap UCL  2665    95% Bootstrap t UCL 10275

   95% H-UCL (Log ROS) 11766

SD in Original Scale  2860 SD in Log Scale      2.462

   95% t UCL (assumes normality of ROS data)  1836    95% Percentile Bootstrap UCL  1943

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   834.9 Mean in Log Scale      3.838

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   837.7 Mean in Log Scale      4.29

KM SD (logged)      1.74    95% Critical H Value (KM-Log)      3.658

KM Standard Error of Mean (logged)      0.367

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      4.475    95% H-UCL (KM -Log)  1504

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

99% KM (Chebyshev) UCL  6711

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale  2860 SD in Log Scale      1.952

   95% t UCL (Assumes normality)  1838    95% H-Stat UCL  2505
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Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Minimum Detect      0.45 Minimum Non-Detect      2

Maximum Detect      1.4 Maximum Non-Detect      2

Number of Detects      5 Number of Non-Detects     19

Number of Distinct Detects      5 Number of Distinct Non-Detects      1

Inorganics_Antimony

General Statistics

Total Number of Observations     24 Number of Distinct Observations      6

Mean of Logged Detects    -0.376 SD of Logged Detects      0.458

Median Detects      0.64 CV Detects      0.515

Skewness Detects      1.604 Kurtosis Detects      2.603

Variance Detects      0.15 Percent Non-Detects     79.17%

Mean Detects      0.752 SD Detects      0.387

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.752 Standard Error of Mean      0.173

Lilliefors Test Statistic      0.261 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.832 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

97.5% KM Chebyshev UCL      1.833 99% KM Chebyshev UCL      2.474

   95% KM (z) UCL      1.037    95% KM Bootstrap t UCL      1.517

90% KM Chebyshev UCL      1.271 95% KM Chebyshev UCL      1.506

SD      0.346    95% KM (BCA) UCL      1.088

95% KM (t) UCL      1.049 95% KM (Percentile Bootstrap) UCL      1.058

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      5.681 k star (bias corrected MLE)      2.406

K-S Test Statistic      0.203 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.358 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.375 Anderson-Darling GOF Test

5% A-D Critical Value      0.68 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      4.72 nu hat (KM)   226.5

MLE Mean (bias corrected)      0.752 MLE Sd (bias corrected)      0.485

Theta hat (MLE)      0.132 Theta star (bias corrected MLE)      0.313

nu hat (MLE)     56.81 nu star (bias corrected)     24.06

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Approximate Chi Square Value (226.55, )   192.7 Adjusted Chi Square Value (226.55, )   190.5

   95% Gamma Approximate KM-UCL (use when n>=50)       0.884   95% Gamma Adjusted KM-UCL (use when n<50)      0.894
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For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.104 Mean      0.768

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)   147.4 nu star (bias corrected)   130.3

MLE Mean (bias corrected)      0.768 MLE Sd (bias corrected)      0.466

k hat (MLE)      3.07 k star (bias corrected MLE)      2.714

Theta hat (MLE)      0.25 Theta star (bias corrected MLE)      0.283

Maximum      1.711 Median      0.691

SD      0.418 CV      0.544

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.912 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.954    95% Gamma Adjusted UCL (use when n<50)      0.969

Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (130.28, )   104.9 Adjusted Chi Square Value (130.28, )   103.3

SD in Original Scale      0.395 SD in Log Scale      0.498

   95% t UCL (assumes normality of ROS data)      0.912    95% Percentile Bootstrap UCL      0.908

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.773 Mean in Log Scale    -0.376

Lilliefors Test Statistic      0.183 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      0.41    95% Critical H Value (KM-Log)      1.905

KM Standard Error of Mean (logged)      0.205

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.376    95% H-UCL (KM -Log)      0.879

   95% BCA Bootstrap UCL      0.911    95% Bootstrap t UCL      0.943

   95% H-UCL (Log ROS)      0.954

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.191 SD in Log Scale      0.246

   95% t UCL (Assumes normality)      1.015    95% H-Stat UCL      1.045

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.948 Mean in Log Scale   -0.0783

Inorganics_Cadmium

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      1.049 95% KM (Percentile Bootstrap) UCL      1.058
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General Statistics

Total Number of Observations     24 Number of Distinct Observations      9

Variance Detects      1.183 Percent Non-Detects     79.17%

Mean Detects      0.787 SD Detects      1.088

Minimum Detect     0.035 Minimum Non-Detect     0.04

Maximum Detect      2.6 Maximum Non-Detect      1

Number of Detects      5 Number of Non-Detects     19

Number of Distinct Detects      5 Number of Distinct Non-Detects      5

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.791 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -1.364 SD of Logged Detects      1.87

Median Detects      0.25 CV Detects      1.383

Skewness Detects      1.616 Kurtosis Detects      2.284

SD      0.538    95% KM (BCA) UCL      0.427

95% KM (t) UCL      0.415 95% KM (Percentile Bootstrap) UCL      0.408

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.203 Standard Error of Mean      0.124

Lilliefors Test Statistic      0.289 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.313 Anderson-Darling GOF Test

5% A-D Critical Value      0.708 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.975 99% KM Chebyshev UCL      1.433

   95% KM (z) UCL      0.406    95% KM Bootstrap t UCL      0.718

90% KM Chebyshev UCL      0.574 95% KM Chebyshev UCL      0.742

Theta hat (MLE)      1.415 Theta star (bias corrected MLE)      2.211

nu hat (MLE)      5.56 nu star (bias corrected)      3.557

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.556 k star (bias corrected MLE)      0.356

K-S Test Statistic      0.231 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.371 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (6.86, )      2.091 Adjusted Chi Square Value (6.86, )      1.912

   95% Gamma Approximate KM-UCL (use when n>=50)       0.666   95% Gamma Adjusted KM-UCL (use when n<50)      0.728

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.143 nu hat (KM)      6.855

MLE Mean (bias corrected)      0.787 MLE Sd (bias corrected)      1.319

Maximum      2.6 Median     0.01

SD      0.557 CV      2.861

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.195

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (15.35, )      7.504 Adjusted Chi Square Value (15.35, )      7.119

nu hat (MLE)     16.02 nu star (bias corrected)     15.35

MLE Mean (bias corrected)      0.195 MLE Sd (bias corrected)      0.344

k hat (MLE)      0.334 k star (bias corrected MLE)      0.32

Theta hat (MLE)      0.583 Theta star (bias corrected MLE)      0.609

Lilliefors Test Statistic      0.214 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.924 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.398    95% Gamma Adjusted UCL (use when n<50)      0.42

   95% BCA Bootstrap UCL      0.507    95% Bootstrap t UCL      1.484

   95% H-UCL (Log ROS)      0.471

SD in Original Scale      0.551 SD in Log Scale      1.625

   95% t UCL (assumes normality of ROS data)      0.391    95% Percentile Bootstrap UCL      0.405

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.198 Mean in Log Scale    -3.25

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.308 Mean in Log Scale    -2.1

KM SD (logged)      1.15    95% Critical H Value (KM-Log)      2.748

KM Standard Error of Mean (logged)      0.298

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.82    95% H-UCL (KM -Log)      0.223

Suggested UCL to Use

95% KM (t) UCL      0.415 95% KM (Percentile Bootstrap) UCL      0.408

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.538 SD in Log Scale      1.422

   95% t UCL (Assumes normality)      0.496    95% H-Stat UCL      0.857

Total Number of Observations     24 Number of Distinct Observations     24

Number of Missing Observations      0

Inorganics_Chromium

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Minimum     24 Mean   311.8

Maximum  2270 Median   158.5
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Normal GOF Test

Shapiro Wilk Test Statistic      0.46 Shapiro Wilk GOF Test

SD   542.2 Std. Error of Mean   110.7

Coefficient of Variation      1.739 Skewness      3.19

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   501.5    95% Adjusted-CLT UCL (Chen-1995)   570.8

5% Lilliefors Critical Value      0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.445 Lilliefors GOF Test

K-S Test Statistic      0.322 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.184 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      2.196 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.777 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   513.5

MLE Mean (bias corrected)   311.8 MLE Sd (bias corrected)   348

Approximate Chi Square Value (0.05)     25.31

Theta hat (MLE)   352.1 Theta star (bias corrected MLE)   388.5

nu hat (MLE)     42.5 nu star (bias corrected)     38.52

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.885 k star (bias corrected MLE)      0.803

5% Shapiro Wilk Critical Value      0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.221 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.903 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    474.6    95% Adjusted Gamma UCL (use when n<50)   489.2

Adjusted Level of Significance     0.0392 Adjusted Chi Square Value     24.55

Assuming Lognormal Distribution

   95% H-UCL   480.9    90% Chebyshev (MVUE) UCL   458.7

Maximum of Logged Data      7.728 SD of logged Data      1.035

Lognormal Statistics

Minimum of Logged Data      3.178 Mean of logged Data      5.081

5% Lilliefors Critical Value      0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   545.9  97.5% Chebyshev (MVUE) UCL   667

   99% Chebyshev (MVUE) UCL   904.7
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   95% CLT UCL   493.8    95% Jackknife UCL   501.5

   95% Standard Bootstrap UCL   492.3    95% Bootstrap-t UCL  1417

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL   794.2

   90% Chebyshev(Mean, Sd) UCL   643.8    95% Chebyshev(Mean, Sd) UCL   794.2

 97.5% Chebyshev(Mean, Sd) UCL  1003    99% Chebyshev(Mean, Sd) UCL  1413

   95% Hall's Bootstrap UCL  1705    95% Percentile Bootstrap UCL   508.8

   95% BCA Bootstrap UCL   610.5

Number of Detects      9 Number of Non-Detects     15

Number of Distinct Detects      9 Number of Distinct Non-Detects      1

Inorganics_Copper

General Statistics

Total Number of Observations     24 Number of Distinct Observations     10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Median Detects      4.7 CV Detects      1.321

Skewness Detects      1.487 Kurtosis Detects      0.516

Variance Detects   124.3 Percent Non-Detects     62.5%

Mean Detects      8.441 SD Detects     11.15

Minimum Detect      0.53 Minimum Non-Detect      2

Maximum Detect     28.1 Maximum Non-Detect      2

Lilliefors Test Statistic      0.382 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.685 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      1.26 SD of Logged Detects      1.486

   95% KM (z) UCL      6.233    95% KM Bootstrap t UCL     14.04

90% KM Chebyshev UCL      8.423 95% KM Chebyshev UCL     10.62

SD      7.46    95% KM (BCA) UCL      6.476

95% KM (t) UCL      6.345 95% KM (Percentile Bootstrap) UCL      6.173

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      3.576 Standard Error of Mean      1.616

K-S Test Statistic      0.245 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.29 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.568 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     13.67 99% KM Chebyshev UCL     19.65

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.693 k star (bias corrected MLE)      0.536
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MLE Mean (bias corrected)      8.441 MLE Sd (bias corrected)     11.53

Theta hat (MLE)     12.18 Theta star (bias corrected MLE)     15.75

nu hat (MLE)     12.47 nu star (bias corrected)      9.649

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (11.03, )      4.594 Adjusted Chi Square Value (11.03, )      4.304

95% Gamma Approximate KM-UCL (use when n>=50)       8.584 95% Gamma Adjusted KM-UCL (use when n<50)      9.161

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.23 nu hat (KM)     11.03

k hat (MLE)      0.252 k star (bias corrected MLE)      0.248

Theta hat (MLE)     13.97 Theta star (bias corrected MLE)     14.17

Maximum     28.1 Median      0.484

SD      7.699 CV      2.191

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      3.514

95% Gamma Approximate UCL (use when n>=50)      8.103 95% Gamma Adjusted UCL (use when n<50)      8.62

Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (11.90, )      5.162 Adjusted Chi Square Value (11.90, )      4.852

nu hat (MLE)     12.08 nu star (bias corrected)     11.9

MLE Mean (bias corrected)      3.514 MLE Sd (bias corrected)      7.058

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      3.755 Mean in Log Scale      0.173

Lilliefors Test Statistic      0.18 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.9 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.202    95% H-UCL (KM -Log)      5.013

   95% BCA Bootstrap UCL      7.735    95% Bootstrap t UCL     15.08

   95% H-UCL (Log ROS)      9.483

SD in Original Scale      7.576 SD in Log Scale      1.472

   95% t UCL (assumes normality of ROS data)      6.406    95% Percentile Bootstrap UCL      6.425

SD in Original Scale      7.536 SD in Log Scale      1.075

   95% t UCL (Assumes normality)      6.427    95% H-Stat UCL      5.173

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      3.79 Mean in Log Scale      0.472

KM SD (logged)      1.193    95% Critical H Value (KM-Log)      2.809

KM Standard Error of Mean (logged)      0.266

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL      9.161

Suggested UCL to Use

95% KM (t) UCL      6.345 95% GROS Adjusted Gamma UCL      8.62

Minimum Detect      0.35 Minimum Non-Detect      0.27

Maximum Detect   114 Maximum Non-Detect      1

Number of Detects     17 Number of Non-Detects      7

Number of Distinct Detects     15 Number of Distinct Non-Detects      5

Inorganics_Lead

General Statistics

Total Number of Observations     24 Number of Distinct Observations     20

Mean of Logged Detects      0.857 SD of Logged Detects      1.663

Median Detects      1.4 CV Detects      2.392

Skewness Detects      3.083 Kurtosis Detects      9.558

Variance Detects   875.6 Percent Non-Detects     29.17%

Mean Detects     12.37 SD Detects     29.59

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      8.866 Standard Error of Mean      5.212

Lilliefors Test Statistic      0.409 Lilliefors GOF Test

5% Lilliefors Critical Value      0.215 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.461 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.892 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL     41.41 99% KM Chebyshev UCL     60.72

   95% KM (z) UCL     17.44    95% KM Bootstrap t UCL     85.4

90% KM Chebyshev UCL     24.5 95% KM Chebyshev UCL     31.58

SD     24.77    95% KM (BCA) UCL     18.54

   95% KM (t) UCL     17.8    95% KM (Percentile Bootstrap) UCL     18.49

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.397 k star (bias corrected MLE)      0.366

K-S Test Statistic      0.268 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.224 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.936 Anderson-Darling GOF Test

5% A-D Critical Value      0.82 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)     12.37 MLE Sd (bias corrected)     20.44

Theta hat (MLE)     31.14 Theta star (bias corrected MLE)     33.76

nu hat (MLE)     13.51 nu star (bias corrected)     12.46
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k hat (KM)      0.128 nu hat (KM)      6.15

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      8.765

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (6.15, )      1.717 Adjusted Chi Square Value (6.15, )      1.558

   95% Gamma Approximate KM-UCL (use when n>=50)      31.76    95% Gamma Adjusted KM-UCL (use when n<50)     34.99

nu hat (MLE)     11.77 nu star (bias corrected)     11.63

MLE Mean (bias corrected)      8.765 MLE Sd (bias corrected)     17.81

k hat (MLE)      0.245 k star (bias corrected MLE)      0.242

Theta hat (MLE)     35.76 Theta star (bias corrected MLE)     36.18

Maximum   114 Median      0.97

SD     25.34 CV      2.891

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.892 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     20.45    95% Gamma Adjusted UCL (use when n<50)     21.78

Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (11.63, )      4.983 Adjusted Chi Square Value (11.63, )      4.68

SD in Original Scale     25.32 SD in Log Scale      2.032

   95% t UCL (assumes normality of ROS data)     17.67    95% Percentile Bootstrap UCL     18.02

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      8.808 Mean in Log Scale   -0.0309

Lilliefors Test Statistic      0.211 Lilliefors GOF Test

5% Lilliefors Critical Value      0.215 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      1.628    95% Critical H Value (KM-Log)      3.478

KM Standard Error of Mean (logged)      0.345

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.29    95% H-UCL (KM -Log)     16.39

   95% BCA Bootstrap UCL     23.06    95% Bootstrap t UCL     77.15

   95% H-UCL (Log ROS)     44.21

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale     25.31 SD in Log Scale      1.717

   95% t UCL (Assumes normality)     17.71    95% H-Stat UCL     20.43

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      8.859 Mean in Log Scale      0.248

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

99% KM (Chebyshev) UCL     60.72
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Inorganics_Mercury

General Statistics

Total Number of Observations     18 Number of Distinct Observations      2

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics_Mercury was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Number of Missing Observations      6

Number of Detects      1 Number of Non-Detects     17

Minimum      1.4 Mean      3.471

Maximum     24.7 Median      2.05

Total Number of Observations     24 Number of Distinct Observations     13

Number of Missing Observations      0

Inorganics_Nickel

General Statistics

5% Lilliefors Critical Value      0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.413 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.398 Shapiro Wilk GOF Test

SD      4.844 Std. Error of Mean      0.989

Coefficient of Variation      1.396 Skewness      4.066

Gamma GOF Test

A-D Test Statistic      4.517 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.759 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      5.302

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      5.165    95% Adjusted-CLT UCL (Chen-1995)      5.974

Theta hat (MLE)      2.073 Theta star (bias corrected MLE)      2.325

nu hat (MLE)     80.37 nu star (bias corrected)     71.66

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.674 k star (bias corrected MLE)      1.493

K-S Test Statistic      0.388 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.181 Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      3.471 MLE Sd (bias corrected)      2.841
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Lognormal GOF Test

Shapiro Wilk Test Statistic      0.636 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.678    95% Adjusted Gamma UCL (use when n<50)      4.779

Adjusted Level of Significance     0.0392 Adjusted Chi Square Value     52.04

Approximate Chi Square Value (0.05)     53.17

Maximum of Logged Data      3.207 SD of logged Data      0.639

Lognormal Statistics

Minimum of Logged Data      0.336 Mean of logged Data      0.917

5% Lilliefors Critical Value      0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.344 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      4.874  97.5% Chebyshev (MVUE) UCL      5.668

   99% Chebyshev (MVUE) UCL      7.228

Assuming Lognormal Distribution

   95% H-UCL      4.066    90% Chebyshev (MVUE) UCL      4.301

   90% Chebyshev(Mean, Sd) UCL      6.437    95% Chebyshev(Mean, Sd) UCL      7.78

 97.5% Chebyshev(Mean, Sd) UCL      9.645    99% Chebyshev(Mean, Sd) UCL     13.31

   95% Hall's Bootstrap UCL     11.6    95% Percentile Bootstrap UCL      5.321

   95% BCA Bootstrap UCL      6.442

   95% CLT UCL      5.097    95% Jackknife UCL      5.165

   95% Standard Bootstrap UCL      5.088    95% Bootstrap-t UCL     10.68

Inorganics_Selenium

General Statistics

Total Number of Observations     24 Number of Distinct Observations      3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      7.78

Variance Detects      1.767 Percent Non-Detects     91.67%

Mean Detects      1.36 SD Detects      1.329

Minimum Detect      0.42 Minimum Non-Detect      5

Maximum Detect      2.3 Maximum Non-Detect      5

Number of Detects      2 Number of Non-Detects     22

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Median Detects      1.36 CV Detects      0.977

Skewness Detects    N/A    Kurtosis Detects    N/A    
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Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects   -0.0173 SD of Logged Detects      1.202

   95% KM (z) UCL      2.906    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      4.18 95% KM Chebyshev UCL      5.457

SD      0.94 95% KM (BCA) UCL    N/A    

   95% KM (t) UCL      2.971    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.36 Standard Error of Mean      0.94

Theta hat (MLE)      0.806 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      6.748 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      1.687 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      7.23 99% KM Chebyshev UCL     10.71

Adjusted Level of Significance ( )     0.0392

Approximate Chi Square Value (100.48, )     78.35 Adjusted Chi Square Value (100.48, )     76.98

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.093 nu hat (KM)   100.5

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

SD in Original Scale      6.382 SD in Log Scale      1.712

   95% t UCL (assumes normality of ROS data)      5.655    95% Percentile Bootstrap UCL      5.699

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      3.422 Mean in Log Scale   -0.0173

   95% Gamma Approximate KM-UCL (use when n>=50)       1.744   95% Gamma Adjusted KM-UCL (use when n<50)      1.775

SD in Original Scale      0.425 SD in Log Scale      0.364

   95% t UCL (Assumes normality)      2.554    95% H-Stat UCL      2.848

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.405 Mean in Log Scale      0.838

   95% BCA Bootstrap UCL      6.764    95% Bootstrap t UCL      8.923

   95% H-UCL (Log ROS)     15.46

Suggested UCL to Use

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level
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However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Silver

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

95% KM (BCA) UCL    N/A    

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics_Silver was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Total Number of Observations     24 Number of Distinct Observations      2

Number of Detects      1 Number of Non-Detects     23

Minimum      6.3 Mean     31.21

Maximum   183 Median     17.9

Total Number of Observations     24 Number of Distinct Observations     24

Number of Missing Observations      0

Inorganics_Zinc

General Statistics

5% Lilliefors Critical Value      0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.348 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.563 Shapiro Wilk GOF Test

SD     44.61 Std. Error of Mean      9.105

Coefficient of Variation      1.429 Skewness      2.763

Gamma GOF Test

A-D Test Statistic      1.94 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.77 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     47.67

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     46.82    95% Adjusted-CLT UCL (Chen-1995)     51.68

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      1.068 k star (bias corrected MLE)      0.962

K-S Test Statistic      0.249 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.183 Data Not Gamma Distributed at 5% Significance Level
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/11/2016 10:49:05 AM

From File   ProUCL Input - Eco SW Unfiltered Mn Bliss.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Theta hat (MLE)     29.22 Theta star (bias corrected MLE)     32.44

nu hat (MLE)     51.26 nu star (bias corrected)     46.19

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      45.63    95% Adjusted Gamma UCL (use when n<50)     46.89

Adjusted Level of Significance     0.0392 Adjusted Chi Square Value     30.75

MLE Mean (bias corrected)     31.21 MLE Sd (bias corrected)     31.82

Approximate Chi Square Value (0.05)     31.6

Lognormal Statistics

Minimum of Logged Data      1.841 Mean of logged Data      2.904

5% Lilliefors Critical Value      0.181 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.161 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.873 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     53.04  97.5% Chebyshev (MVUE) UCL     64.09

   99% Chebyshev (MVUE) UCL     85.79

Assuming Lognormal Distribution

   95% H-UCL     45.42    90% Chebyshev (MVUE) UCL     45.08

Maximum of Logged Data      5.209 SD of logged Data      0.932

   95% Hall's Bootstrap UCL   111.9    95% Percentile Bootstrap UCL     47.8

   95% BCA Bootstrap UCL     53.17

   95% CLT UCL     46.19    95% Jackknife UCL     46.82

   95% Standard Bootstrap UCL     45.94    95% Bootstrap-t UCL     71.73

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL     70.9

   90% Chebyshev(Mean, Sd) UCL     58.53    95% Chebyshev(Mean, Sd) UCL     70.9

 97.5% Chebyshev(Mean, Sd) UCL     88.08    99% Chebyshev(Mean, Sd) UCL   121.8
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     24      24

      0

   483   1262

  4110   1200

   747.7    152.6

      0.592       2.433

      0.762

      0.916

      0.19

      0.181

  1524   1594

  1536

      0.543

      0.749

      0.134

      0.179

      4.016       3.542

   314.3    356.3

   192.8    170

  1262    670.7

   140.9

     0.0392    139

  1523   1544

      0.945

      0.916

      0.124

      0.181

      6.18       7.011

      8.321       0.506

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Inorganics_Manganese
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  1553   1656

  1839   2093

  2591

  1513   1524

  1508   1654

  2693   1512

  1609

  1720   1927

  2215   2781

  1544

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL
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APPENDIX B14 

SURFACE WATER – MECHANICS POND 

(total inorganics) 



General Statistics

Total Number of Observations     22 Number of Distinct Observations     18

Number of Bootstrap Operations   2000

Inorganics_Aluminum

From File   ProUCL Input - Eco SW Unfiltered Mech Pond_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/10/2016 1:19:18 PM

Variance Detects 111322 Percent Non-Detects     50%

Mean Detects   246.8 SD Detects   333.6

Minimum Detect     29.5 Minimum Non-Detect     20

Maximum Detect  1160 Maximum Non-Detect     41.1

Number of Detects     11 Number of Non-Detects     11

Number of Distinct Detects     11 Number of Distinct Non-Detects      7

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.667 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      4.895 SD of Logged Detects      1.128

Median Detects   128 CV Detects      1.352

Skewness Detects      2.447 Kurtosis Detects      6.312

SD   251.9    95% KM (BCA) UCL   238.1

95% KM (t) UCL   230.4 95% KM (Percentile Bootstrap) UCL   229.6

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean   133.5 Standard Error of Mean     56.32

Lilliefors Test Statistic      0.332 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.454 Anderson-Darling GOF Test

5% A-D Critical Value      0.754 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   485.2 99% KM Chebyshev UCL   693.9

   95% KM (z) UCL   226.1    95% KM Bootstrap t UCL   427.3

90% KM Chebyshev UCL   302.5 95% KM Chebyshev UCL   379

Theta hat (MLE)   260.9 Theta star (bias corrected MLE)   329.7

nu hat (MLE)     20.81 nu star (bias corrected)     16.47

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.946 k star (bias corrected MLE)      0.749

K-S Test Statistic      0.2 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.263 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.281 nu hat (KM)     12.36

MLE Mean (bias corrected)   246.8 MLE Sd (bias corrected)   285.3
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Approximate Chi Square Value (12.36, )      5.464 Adjusted Chi Square Value (12.36, )      5.125

95% Gamma Approximate KM-UCL (use when n>=50)    301.9 95% Gamma Adjusted KM-UCL (use when n<50)   321.9

Maximum  1160 Median     14.76

SD   262.6 CV      2.128

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean   123.4

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (7.51, )      2.456 Adjusted Chi Square Value (7.51, )      2.245

nu hat (MLE)      7.155 nu star (bias corrected)      7.512

MLE Mean (bias corrected)   123.4 MLE Sd (bias corrected)   298.7

k hat (MLE)      0.163 k star (bias corrected MLE)      0.171

Theta hat (MLE)   759 Theta star (bias corrected MLE)   722.9

Lilliefors Test Statistic      0.126 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)   377.5 95% Gamma Adjusted UCL (use when n<50)   412.9

   95% BCA Bootstrap UCL   280.6    95% Bootstrap t UCL   403.9

   95% H-UCL (Log ROS)   703.4

SD in Original Scale   260.9 SD in Log Scale      1.827

   95% t UCL (assumes normality of ROS data)   222.6    95% Percentile Bootstrap UCL   221.6

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   126.9 Mean in Log Scale      3.337

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   129.4 Mean in Log Scale      3.677

KM SD (logged)      1.215    95% Critical H Value (KM-Log)      2.894

KM Standard Error of Mean (logged)      0.272

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      3.948    95% H-UCL (KM -Log)   233.4

Suggested UCL to Use

95% KM (t) UCL   230.4 95% GROS Adjusted Gamma UCL   412.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale   259.7 SD in Log Scale      1.478

   95% t UCL (Assumes normality)   224.7    95% H-Stat UCL   342.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

95% Adjusted Gamma KM-UCL   321.9
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Inorganics_Antimony

General Statistics

Total Number of Observations     22 Number of Distinct Observations      6

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Variance Detects     0.0172 Percent Non-Detects     77.27%

Mean Detects      0.484 SD Detects      0.131

Minimum Detect      0.38 Minimum Non-Detect      2

Maximum Detect      0.69 Maximum Non-Detect      2

Number of Detects      5 Number of Non-Detects     17

Number of Distinct Detects      5 Number of Distinct Non-Detects      1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.834 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -0.753 SD of Logged Detects      0.253

Median Detects      0.41 CV Detects      0.271

Skewness Detects      1.252 Kurtosis Detects      0.452

SD      0.117    95% KM (BCA) UCL      0.575

95% KM (t) UCL      0.585 95% KM (Percentile Bootstrap) UCL      0.587

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.484 Standard Error of Mean     0.0587

Lilliefors Test Statistic      0.314 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.5 Anderson-Darling GOF Test

5% A-D Critical Value      0.679 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.851 99% KM Chebyshev UCL      1.068

   95% KM (z) UCL      0.581    95% KM Bootstrap t UCL      1.291

90% KM Chebyshev UCL      0.66 95% KM Chebyshev UCL      0.74

Theta hat (MLE)     0.0258 Theta star (bias corrected MLE)     0.0633

nu hat (MLE)   187.7 nu star (bias corrected)     76.41

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)     18.77 k star (bias corrected MLE)      7.641

K-S Test Statistic      0.333 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.357 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (747.77, )   685.3 Adjusted Chi Square Value (747.77, )   680.9

   95% Gamma Approximate KM-UCL (use when n>=50)       0.528    95% Gamma Adjusted KM-UCL (use when n<50)      0.532

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     16.99 nu hat (KM)   747.8

MLE Mean (bias corrected)      0.484 MLE Sd (bias corrected)      0.175

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
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Maximum      0.771 Median      0.467

SD      0.138 CV      0.284

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.249 Mean      0.487

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (488.71, )   438.4 Adjusted Chi Square Value (488.71, )   434.9

nu hat (MLE)   564.3 nu star (bias corrected)   488.7

MLE Mean (bias corrected)      0.487 MLE Sd (bias corrected)      0.146

k hat (MLE)     12.83 k star (bias corrected MLE)     11.11

Theta hat (MLE)     0.0379 Theta star (bias corrected MLE)     0.0438

Lilliefors Test Statistic      0.309 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.857 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.543    95% Gamma Adjusted UCL (use when n<50)      0.547

   95% BCA Bootstrap UCL      0.53    95% Bootstrap t UCL      0.541

   95% H-UCL (Log ROS)      0.542

SD in Original Scale      0.131 SD in Log Scale      0.266

   95% t UCL (assumes normality of ROS data)      0.536    95% Percentile Bootstrap UCL      0.535

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.487 Mean in Log Scale    -0.753

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.883 Mean in Log Scale    -0.171

KM SD (logged)      0.227    95% Critical H Value (KM-Log)      1.791

KM Standard Error of Mean (logged)      0.113

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.753    95% H-UCL (KM -Log)      0.528

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.585 95% KM (Percentile Bootstrap) UCL      0.587

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.229 SD in Log Scale      0.341

   95% t UCL (Assumes normality)      0.967    95% H-Stat UCL      1.027

Inorganics_Cadmium
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Minimum Detect     0.019 Minimum Non-Detect     0.047

Maximum Detect      0.49 Maximum Non-Detect      1

Number of Detects      8 Number of Non-Detects     14

Number of Distinct Detects      8 Number of Distinct Non-Detects      4

General Statistics

Total Number of Observations     22 Number of Distinct Observations     12

Mean of Logged Detects    -2.503 SD of Logged Detects      1.218

Median Detects     0.0723 CV Detects      1.111

Skewness Detects      1.398 Kurtosis Detects      1.502

Variance Detects     0.0278 Percent Non-Detects     63.64%

Mean Detects      0.15 SD Detects      0.167

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.112 Standard Error of Mean     0.0388

Lilliefors Test Statistic      0.243 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL      0.355 99% KM Chebyshev UCL      0.499

   95% KM (z) UCL      0.176    95% KM Bootstrap t UCL      0.203

90% KM Chebyshev UCL      0.229 95% KM Chebyshev UCL      0.282

SD      0.124    95% KM (BCA) UCL      0.174

95% KM (t) UCL      0.179 95% KM (Percentile Bootstrap) UCL      0.178

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.957 k star (bias corrected MLE)      0.681

K-S Test Statistic      0.234 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.302 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.438 Anderson-Darling GOF Test

5% A-D Critical Value      0.737 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.819 nu hat (KM)     36.02

MLE Mean (bias corrected)      0.15 MLE Sd (bias corrected)      0.182

Theta hat (MLE)      0.157 Theta star (bias corrected MLE)      0.22

nu hat (MLE)     15.3 nu star (bias corrected)     10.9

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.108

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (36.02, )     23.28 Adjusted Chi Square Value (36.02, )     22.52

   95% Gamma Approximate KM-UCL (use when n>=50)       0.174    95% Gamma Adjusted KM-UCL (use when n<50)      0.18

Maximum      0.49 Median     0.0638

SD      0.117 CV      1.077
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nu hat (MLE)     48.16 nu star (bias corrected)     42.92

MLE Mean (bias corrected)      0.108 MLE Sd (bias corrected)      0.11

k hat (MLE)      1.094 k star (bias corrected MLE)      0.975

Theta hat (MLE)     0.099 Theta star (bias corrected MLE)      0.111

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.916 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.161    95% Gamma Adjusted UCL (use when n<50)      0.166

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (42.92, )     28.9 Adjusted Chi Square Value (42.92, )     28.04

SD in Original Scale      0.113 SD in Log Scale      0.957

   95% t UCL (assumes normality of ROS data)      0.142    95% Percentile Bootstrap UCL      0.144

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.101 Mean in Log Scale    -2.759

Lilliefors Test Statistic      0.191 Lilliefors GOF Test

5% Lilliefors Critical Value      0.313 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)      1.045    95% Critical H Value (KM-Log)      2.646

KM Standard Error of Mean (logged)      0.365

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -2.751    95% H-UCL (KM -Log)      0.202

   95% BCA Bootstrap UCL      0.155    95% Bootstrap t UCL      0.17

   95% H-UCL (Log ROS)      0.17

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.142 SD in Log Scale      0.989

   95% t UCL (Assumes normality)      0.254    95% H-Stat UCL      0.406

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.202 Mean in Log Scale    -1.946

Inorganics_Chromium

General Statistics

Total Number of Observations     22 Number of Distinct Observations     16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.179 95% KM (Percentile Bootstrap) UCL      0.178

Minimum Detect      0.31 Minimum Non-Detect      2

Maximum Detect     34.5 Maximum Non-Detect      2

Number of Detects     17 Number of Non-Detects      5

Number of Distinct Detects     15 Number of Distinct Non-Detects      1

Page 6 of 22

I I I I 



Variance Detects     91.05 Percent Non-Detects     22.73%

Mean Detects      8.182 SD Detects      9.542

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.768 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.892 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      1.409 SD of Logged Detects      1.32

Median Detects      2.7 CV Detects      1.166

Skewness Detects      1.622 Kurtosis Detects      2.309

SD      8.774    95% KM (BCA) UCL      9.912

   95% KM (t) UCL      9.72    95% KM (Percentile Bootstrap) UCL      9.773

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      6.402 Standard Error of Mean      1.928

Lilliefors Test Statistic      0.291 Lilliefors GOF Test

5% Lilliefors Critical Value      0.215 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.711 Anderson-Darling GOF Test

5% A-D Critical Value      0.772 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     18.44 99% KM Chebyshev UCL     25.59

   95% KM (z) UCL      9.574    95% KM Bootstrap t UCL     11.5

90% KM Chebyshev UCL     12.19 95% KM Chebyshev UCL     14.81

Theta hat (MLE)      9.633 Theta star (bias corrected MLE)     11.08

nu hat (MLE)     28.88 nu star (bias corrected)     25.12

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.849 k star (bias corrected MLE)      0.739

K-S Test Statistic      0.238 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.216 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (23.43, )     13.41 Adjusted Chi Square Value (23.43, )     12.85

95% Gamma Approximate KM-UCL (use when n>=50)      11.18 95% Gamma Adjusted KM-UCL (use when n<50)     11.67

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.532 nu hat (KM)     23.43

MLE Mean (bias corrected)      8.182 MLE Sd (bias corrected)      9.52

Maximum     34.5 Median      2.5

SD      9.036 CV      1.429

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      6.325

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (15.38, )      7.528 Adjusted Chi Square Value (15.38, )      7.12

nu hat (MLE)     16.27 nu star (bias corrected)     15.38

MLE Mean (bias corrected)      6.325 MLE Sd (bias corrected)     10.7

k hat (MLE)      0.37 k star (bias corrected MLE)      0.35

Theta hat (MLE)     17.11 Theta star (bias corrected MLE)     18.09
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Lilliefors Test Statistic      0.189 Lilliefors GOF Test

5% Lilliefors Critical Value      0.215 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.926 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.892 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     12.92 95% Gamma Adjusted UCL (use when n<50)     13.66

   95% BCA Bootstrap UCL     10.58    95% Bootstrap t UCL     11.59

   95% H-UCL (Log ROS)     25.19

SD in Original Scale      8.961 SD in Log Scale      1.544

   95% t UCL (assumes normality of ROS data)      9.719    95% Percentile Bootstrap UCL      9.676

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      6.431 Mean in Log Scale      0.886

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      6.55 Mean in Log Scale      1.088

KM SD (logged)      1.529    95% Critical H Value (KM-Log)      3.389

KM Standard Error of Mean (logged)      0.337

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.848    95% H-UCL (KM -Log)     23.28

95% Adjusted Gamma KM-UCL     11.67

Suggested UCL to Use

95% KM (Chebyshev) UCL     14.81 95% GROS Adjusted Gamma UCL     13.66

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale      8.88 SD in Log Scale      1.301

   95% t UCL (Assumes normality)      9.808    95% H-Stat UCL     16.34

Number of Detects     19 Number of Non-Detects      3

Number of Distinct Detects     17 Number of Distinct Non-Detects      1

Inorganics_Copper

General Statistics

Total Number of Observations     22 Number of Distinct Observations     18

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects      3 CV Detects      0.984

Skewness Detects      1.808 Kurtosis Detects      2.47

Variance Detects     29.47 Percent Non-Detects     13.64%

Mean Detects      5.516 SD Detects      5.429

Minimum Detect      0.91 Minimum Non-Detect      2

Maximum Detect     20.8 Maximum Non-Detect      2

Mean of Logged Detects      1.369 SD of Logged Detects      0.792
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Lilliefors Test Statistic      0.371 Lilliefors GOF Test

5% Lilliefors Critical Value      0.203 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.691 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.901 Detected Data Not Normal at 5% Significance Level

   95% KM (z) UCL      6.801    95% KM Bootstrap t UCL      8.021

90% KM Chebyshev UCL      8.32 95% KM Chebyshev UCL      9.845

SD      5.112    95% KM (BCA) UCL      7.028

   95% KM (t) UCL      6.886    95% KM (Percentile Bootstrap) UCL      6.78

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      4.956 Standard Error of Mean      1.122

K-S Test Statistic      0.324 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.202 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.883 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     11.96 99% KM Chebyshev UCL     16.12

MLE Mean (bias corrected)      5.516 MLE Sd (bias corrected)      4.658

Theta hat (MLE)      3.398 Theta star (bias corrected MLE)      3.934

nu hat (MLE)     61.7 nu star (bias corrected)     53.29

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.624 k star (bias corrected MLE)      1.402

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (41.35, )     27.61 Adjusted Chi Square Value (41.35, )     26.77

   95% Gamma Approximate KM-UCL (use when n>=50)       7.422    95% Gamma Adjusted KM-UCL (use when n<50)      7.654

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.94 nu hat (KM)     41.35

k hat (MLE)      0.612 k star (bias corrected MLE)      0.559

Theta hat (MLE)      7.788 Theta star (bias corrected MLE)      8.529

Maximum     20.8 Median      2.925

SD      5.385 CV      1.13

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      4.765

   95% Gamma Approximate UCL (use when n>=50)      8.196    95% Gamma Adjusted UCL (use when n<50)      8.546

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (24.58, )     14.29 Adjusted Chi Square Value (24.58, )     13.71

nu hat (MLE)     26.92 nu star (bias corrected)     24.58

MLE Mean (bias corrected)      4.765 MLE Sd (bias corrected)      6.375

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.865 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.901 Detected Data Not Lognormal at 5% Significance Level
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Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      4.912 Mean in Log Scale      1.19

Lilliefors Test Statistic      0.274 Lilliefors GOF Test

5% Lilliefors Critical Value      0.203 Detected Data Not Lognormal at 5% Significance Level

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      4.9 Mean in Log Scale      1.182

   95% BCA Bootstrap UCL      7.27    95% Bootstrap t UCL      8.181

   95% H-UCL (Log ROS)      7.594

SD in Original Scale      5.262 SD in Log Scale      0.871

   95% t UCL (assumes normality of ROS data)      6.843    95% Percentile Bootstrap UCL      6.852

Suggested UCL to Use

95% KM (Chebyshev) UCL      9.845

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      5.27 SD in Log Scale      0.877

   95% t UCL (Assumes normality)      6.834    95% H-Stat UCL      7.613

Number of Detects     16 Number of Non-Detects      6

Number of Distinct Detects     15 Number of Distinct Non-Detects      6

Inorganics_Lead

General Statistics

Total Number of Observations     22 Number of Distinct Observations     20

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects      0.995 CV Detects      1.095

Skewness Detects      1.248 Kurtosis Detects      0.359

Variance Detects     10.79 Percent Non-Detects     27.27%

Mean Detects      2.998 SD Detects      3.284

Minimum Detect      0.46 Minimum Non-Detect      0.2

Maximum Detect     10.3 Maximum Non-Detect      1

Lilliefors Test Statistic      0.333 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.761 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      0.525 SD of Logged Detects      1.098

SD      2.973    95% KM (BCA) UCL      3.374

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.254 Standard Error of Mean      0.655
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   95% KM (z) UCL      3.331    95% KM Bootstrap t UCL      3.74

90% KM Chebyshev UCL      4.218 95% KM Chebyshev UCL      5.108

   95% KM (t) UCL      3.381    95% KM (Percentile Bootstrap) UCL      3.357

K-S Test Statistic      0.297 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.221 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.243 Anderson-Darling GOF Test

5% A-D Critical Value      0.763 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      6.343 99% KM Chebyshev UCL      8.769

MLE Mean (bias corrected)      2.998 MLE Sd (bias corrected)      3.233

Theta hat (MLE)      2.977 Theta star (bias corrected MLE)      3.486

nu hat (MLE)     32.23 nu star (bias corrected)     27.52

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      1.007 k star (bias corrected MLE)      0.86

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (25.29, )     14.84 Adjusted Chi Square Value (25.29, )     14.24

   95% Gamma Approximate KM-UCL (use when n>=50)       3.843    95% Gamma Adjusted KM-UCL (use when n<50)      4.004

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.575 nu hat (KM)     25.29

k hat (MLE)      0.398 k star (bias corrected MLE)      0.374

Theta hat (MLE)      5.485 Theta star (bias corrected MLE)      5.836

Maximum     10.3 Median      0.808

SD      3.092 CV      1.416

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      2.183

   95% Gamma Approximate UCL (use when n>=50)      4.336    95% Gamma Adjusted UCL (use when n<50)      4.574

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (16.46, )      8.286 Adjusted Chi Square Value (16.46, )      7.855

nu hat (MLE)     17.51 nu star (bias corrected)     16.46

MLE Mean (bias corrected)      2.183 MLE Sd (bias corrected)      3.569

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.237 Mean in Log Scale   -0.0751

Lilliefors Test Statistic      0.248 Lilliefors GOF Test

5% Lilliefors Critical Value      0.222 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.861 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.887 Detected Data Not Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL      3.506    95% Bootstrap t UCL      3.847

   95% H-UCL (Log ROS)      6.272

SD in Original Scale      3.054 SD in Log Scale      1.384

   95% t UCL (assumes normality of ROS data)      3.357    95% Percentile Bootstrap UCL      3.351
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.248 Mean in Log Scale   -0.0279

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL      6.343

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      3.046 SD in Log Scale      1.334

   95% t UCL (Assumes normality)      3.366    95% H-Stat UCL      5.802

Minimum      0.78 Mean      2.604

Maximum      6.5 Median      2.45

Total Number of Observations     22 Number of Distinct Observations     17

Number of Missing Observations      0

Inorganics_Nickel

General Statistics

5% Lilliefors Critical Value      0.189 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.166 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.89 Shapiro Wilk GOF Test

SD      1.263 Std. Error of Mean      0.269

Coefficient of Variation      0.485 Skewness      1.463

Gamma GOF Test

A-D Test Statistic      0.302 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.746 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      3.081

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      3.067    95% Adjusted-CLT UCL (Chen-1995)      3.136

Theta hat (MLE)      0.535 Theta star (bias corrected MLE)      0.615

nu hat (MLE)   214.2 nu star (bias corrected)   186.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      4.868 k star (bias corrected MLE)      4.235

K-S Test Statistic      0.111 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.186 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      2.604 MLE Sd (bias corrected)      1.265
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Lognormal GOF Test

Shapiro Wilk Test Statistic      0.969 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.115    95% Adjusted Gamma UCL (use when n<50)      3.157

Adjusted Level of Significance     0.0386 Adjusted Chi Square Value   153.7

Approximate Chi Square Value (0.05)   155.8

Maximum of Logged Data      1.872 SD of logged Data      0.48

Lognormal Statistics

Minimum of Logged Data    -0.248 Mean of logged Data      0.851

5% Lilliefors Critical Value      0.189 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.11 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      3.821  97.5% Chebyshev (MVUE) UCL      4.344

   99% Chebyshev (MVUE) UCL      5.371

Assuming Lognormal Distribution

   95% H-UCL      3.234    90% Chebyshev (MVUE) UCL      3.444

   90% Chebyshev(Mean, Sd) UCL      3.412    95% Chebyshev(Mean, Sd) UCL      3.778

 97.5% Chebyshev(Mean, Sd) UCL      4.286    99% Chebyshev(Mean, Sd) UCL      5.284

   95% Hall's Bootstrap UCL      3.398    95% Percentile Bootstrap UCL      3.045

   95% BCA Bootstrap UCL      3.121

   95% CLT UCL      3.047    95% Jackknife UCL      3.067

   95% Standard Bootstrap UCL      3.033    95% Bootstrap-t UCL      3.226

Inorganics_Selenium

General Statistics

Total Number of Observations     22 Number of Distinct Observations     10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      3.067

Variance Detects     0.0237 Percent Non-Detects     59.09%

Mean Detects      0.42 SD Detects      0.154

Minimum Detect      0.26 Minimum Non-Detect      5

Maximum Detect      0.72 Maximum Non-Detect      5

Number of Detects      9 Number of Non-Detects     13

Number of Distinct Detects      9 Number of Distinct Non-Detects      1

Median Detects      0.36 CV Detects      0.367

Skewness Detects      0.938 Kurtosis Detects      0.151
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Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.907 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -0.923 SD of Logged Detects      0.349

SD      0.145    95% KM (BCA) UCL      0.508

95% KM (t) UCL      0.508 95% KM (Percentile Bootstrap) UCL      0.502

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.42 Standard Error of Mean     0.0513

Lilliefors Test Statistic      0.207 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.307 Anderson-Darling GOF Test

5% A-D Critical Value      0.722 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.741 99% KM Chebyshev UCL      0.931

   95% KM (z) UCL      0.504    95% KM Bootstrap t UCL      0.553

90% KM Chebyshev UCL      0.574 95% KM Chebyshev UCL      0.644

Theta hat (MLE)     0.046 Theta star (bias corrected MLE)     0.0682

nu hat (MLE)   164.3 nu star (bias corrected)   110.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      9.13 k star (bias corrected MLE)      6.161

K-S Test Statistic      0.189 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.279 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (368.04, )   324.6 Adjusted Chi Square Value (368.04, )   321.5

   95% Gamma Approximate KM-UCL (use when n>=50)       0.476    95% Gamma Adjusted KM-UCL (use when n<50)      0.481

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      8.365 nu hat (KM)   368

MLE Mean (bias corrected)      0.42 MLE Sd (bias corrected)      0.169

Maximum      0.72 Median      0.392

SD      0.152 CV      0.362

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.183 Mean      0.421

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (306.59, )   267 Adjusted Chi Square Value (306.59, )   264.3

nu hat (MLE)   353.4 nu star (bias corrected)   306.6

MLE Mean (bias corrected)      0.421 MLE Sd (bias corrected)      0.159

k hat (MLE)      8.033 k star (bias corrected MLE)      6.968

Theta hat (MLE)     0.0524 Theta star (bias corrected MLE)     0.0604

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.945 Shapiro Wilk GOF Test

   95% Gamma Approximate UCL (use when n>=50)      0.483    95% Gamma Adjusted UCL (use when n<50)      0.488
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Lilliefors Test Statistic      0.167 Lilliefors GOF Test

5% Lilliefors Critical Value      0.295 Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.829 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL      0.475    95% Bootstrap t UCL      0.484

   95% H-UCL (Log ROS)      0.486

SD in Original Scale      0.148 SD in Log Scale      0.346

   95% t UCL (assumes normality of ROS data)      0.475    95% Percentile Bootstrap UCL      0.471

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.421 Mean in Log Scale    -0.923

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.649 Mean in Log Scale      0.164

KM SD (logged)      0.329    95% Critical H Value (KM-Log)      1.859

KM Standard Error of Mean (logged)      0.116

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.923    95% H-UCL (KM -Log)      0.479

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      0.508 95% KM (Percentile Bootstrap) UCL      0.502

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      1.051 SD in Log Scale      0.95

   95% t UCL (Assumes normality)      2.035    95% H-Stat UCL      3.118

Minimum Detect      0.21 Minimum Non-Detect      1

Maximum Detect      1.3 Maximum Non-Detect      1

Number of Detects      3 Number of Non-Detects     19

Number of Distinct Detects      3 Number of Distinct Non-Detects      1

Inorganics_Silver

General Statistics

Total Number of Observations     22 Number of Distinct Observations      3

Mean of Logged Detects    -0.433 SD of Logged Detects      0.986

Median Detects      1 CV Detects      0.673

Skewness Detects    -1.196 Kurtosis Detects    N/A    

Variance Detects      0.317 Percent Non-Detects     86.36%

Mean Detects      0.837 SD Detects      0.563

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.
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Lilliefors Test Statistic      0.281 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic      0.937 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

   95% KM (z) UCL      0.413    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.51 95% KM Chebyshev UCL      0.607

SD      0.274    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.419 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.295 Standard Error of Mean     0.0715

Theta hat (MLE)      0.395 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     12.7 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      2.117 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      0.742 99% KM Chebyshev UCL      1.007

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (51.16, )     35.74 Adjusted Chi Square Value (51.16, )     34.77

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.163 nu hat (KM)     51.16

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lilliefors Test Statistic      0.336 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.855 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       0.423    95% Gamma Adjusted KM-UCL (use when n<50)      0.435

   95% BCA Bootstrap UCL      0.475    95% Bootstrap t UCL      0.519

   95% H-UCL (Log ROS)      0.519

SD in Original Scale      0.31 SD in Log Scale      0.838

   95% t UCL (assumes normality of ROS data)      0.447    95% Percentile Bootstrap UCL      0.44

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.333 Mean in Log Scale    -1.44

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.546 Mean in Log Scale    -0.658

KM SD (logged)      0.488    95% Critical H Value (KM-Log)      1.986

KM Standard Error of Mean (logged)      0.127

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.407    95% H-UCL (KM -Log)      0.341

SD in Original Scale      0.21 SD in Log Scale      0.318
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Suggested UCL to Use

95% KM (t) UCL      0.419 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

   95% t UCL (Assumes normality)      0.623    95% H-Stat UCL      0.619

Total Number of Observations     22 Number of Distinct Observations     11

Number of Detects     10 Number of Non-Detects     12

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Vanadium

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean Detects      0.742 SD Detects      0.287

Median Detects      0.63 CV Detects      0.387

Maximum Detect      1.3 Maximum Non-Detect      5

Variance Detects     0.0826 Percent Non-Detects     54.55%

Number of Distinct Detects     10 Number of Distinct Non-Detects      1

Minimum Detect      0.5 Minimum Non-Detect      5

5% Shapiro Wilk Critical Value      0.842 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.231 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.796 Shapiro Wilk GOF Test

Skewness Detects      1.324 Kurtosis Detects      0.477

Mean of Logged Detects    -0.356 SD of Logged Detects      0.343

SD      0.273    95% KM (BCA) UCL      0.894

95% KM (t) UCL      0.898 95% KM (Percentile Bootstrap) UCL      0.895

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.742 Standard Error of Mean     0.0909

5% Lilliefors Critical Value      0.28 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.73 Anderson-Darling GOF Test

5% A-D Critical Value      0.726 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      1.309 99% KM Chebyshev UCL      1.646

   95% KM (z) UCL      0.891    95% KM Bootstrap t UCL      1.104

90% KM Chebyshev UCL      1.015 95% KM Chebyshev UCL      1.138

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      8.855 k star (bias corrected MLE)      6.265

K-S Test Statistic      0.206 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.267 Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)     0.0838 Theta star (bias corrected MLE)      0.118

nu hat (MLE)   177.1 nu star (bias corrected)   125.3

Approximate Chi Square Value (325.97, )   285.1 Adjusted Chi Square Value (325.97, )   282.3

   95% Gamma Approximate KM-UCL (use when n>=50)       0.848    95% Gamma Adjusted KM-UCL (use when n<50)      0.857

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      7.408 nu hat (KM)   326

MLE Mean (bias corrected)      0.742 MLE Sd (bias corrected)      0.296

Maximum      1.3 Median      0.679

SD      0.273 CV      0.367

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.335 Mean      0.743

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (313.13, )   273.1 Adjusted Chi Square Value (313.13, )   270.3

nu hat (MLE)   361 nu star (bias corrected)   313.1

MLE Mean (bias corrected)      0.743 MLE Sd (bias corrected)      0.278

k hat (MLE)      8.205 k star (bias corrected MLE)      7.117

Theta hat (MLE)     0.0905 Theta star (bias corrected MLE)      0.104

Lilliefors Test Statistic      0.191 Lilliefors GOF Test

5% Lilliefors Critical Value      0.28 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.857 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.842 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.852    95% Gamma Adjusted UCL (use when n<50)      0.86

   95% BCA Bootstrap UCL      0.838    95% Bootstrap t UCL      0.85

   95% H-UCL (Log ROS)      0.844

SD in Original Scale      0.257 SD in Log Scale      0.327

   95% t UCL (assumes normality of ROS data)      0.833    95% Percentile Bootstrap UCL      0.833

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.739 Mean in Log Scale    -0.356

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.701 Mean in Log Scale      0.338

KM SD (logged)      0.326    95% Critical H Value (KM-Log)      1.856

KM Standard Error of Mean (logged)      0.109

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.356    95% H-UCL (KM -Log)      0.843

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.915 SD in Log Scale      0.686

   95% t UCL (Assumes normality)      2.037    95% H-Stat UCL      2.462
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Suggested UCL to Use

95% KM (t) UCL      0.898 95% KM (Percentile Bootstrap) UCL      0.895

Number of Detects     21 Number of Non-Detects      1

Number of Distinct Detects     21 Number of Distinct Non-Detects      1

Inorganics_Zinc

General Statistics

Total Number of Observations     22 Number of Distinct Observations     22

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects     20.1 CV Detects      0.521

Skewness Detects      0.946 Kurtosis Detects     0.0207

Variance Detects   120.7 Percent Non-Detects      4.545%

Mean Detects     21.09 SD Detects     10.99

Minimum Detect      7.4 Minimum Non-Detect      6.9

Maximum Detect     43.8 Maximum Non-Detect      6.9

Lilliefors Test Statistic      0.205 Lilliefors GOF Test

5% Lilliefors Critical Value      0.193 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.886 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.908 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      2.924 SD of Logged Detects      0.513

   95% KM (z) UCL     24.36    95% KM Bootstrap t UCL     25.2

90% KM Chebyshev UCL     27.58 95% KM Chebyshev UCL     30.81

SD     10.88 95% KM (BCA) UCL     24.35

   95% KM (t) UCL     24.54    95% KM (Percentile Bootstrap) UCL     24.4

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     20.45 Standard Error of Mean      2.378

K-S Test Statistic      0.142 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.19 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.399 Anderson-Darling GOF Test

5% A-D Critical Value      0.747 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     35.29 99% KM Chebyshev UCL     44.1

MLE Mean (bias corrected)     21.09 MLE Sd (bias corrected)     11.1

Theta hat (MLE)      5.05 Theta star (bias corrected MLE)      5.839

nu hat (MLE)   175.4 nu star (bias corrected)   151.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      4.177 k star (bias corrected MLE)      3.612

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      3.529 nu hat (KM)   155.3
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Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (155.29, )   127.5 Adjusted Chi Square Value (155.29, )   125.6

95% Gamma Approximate KM-UCL (use when n>=50)      24.91 95% Gamma Adjusted KM-UCL (use when n<50)     25.28

k hat (MLE)      2.861 k star (bias corrected MLE)      2.501

Theta hat (MLE)      7.067 Theta star (bias corrected MLE)      8.083

Maximum     43.8 Median     19.65

SD     11.47 CV      0.567

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      1.955 Mean     20.22

95% Gamma Approximate UCL (use when n>=50)     25.63 95% Gamma Adjusted UCL (use when n<50)     26.09

Adjusted Level of Significance ( )     0.0386

Approximate Chi Square Value (110.07, )     86.85 Adjusted Chi Square Value (110.07, )     85.31

nu hat (MLE)   125.9 nu star (bias corrected)   110.1

MLE Mean (bias corrected)     20.22 MLE Sd (bias corrected)     12.78

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     20.37 Mean in Log Scale      2.867

Lilliefors Test Statistic      0.12 Lilliefors GOF Test

5% Lilliefors Critical Value      0.193 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.963 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.908 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      2.879    95% H-UCL (KM -Log)     25.92

   95% BCA Bootstrap UCL     24.96    95% Bootstrap t UCL     25.15

   95% H-UCL (Log ROS)     26.7

SD in Original Scale     11.24 SD in Log Scale      0.569

   95% t UCL (assumes normality of ROS data)     24.49    95% Percentile Bootstrap UCL     24.24

SD in Original Scale     11.36 SD in Log Scale      0.616

   95% t UCL (Assumes normality)     24.46    95% H-Stat UCL     27.7

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     20.29 Mean in Log Scale      2.848

KM SD (logged)      0.531    95% Critical H Value (KM-Log)      2.026

KM Standard Error of Mean (logged)      0.116

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

95% Adjusted Gamma KM-UCL     25.28

Suggested UCL to Use

95% KM (BCA) UCL     24.35 95% GROS Adjusted Gamma UCL     26.09

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level
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     22      22

      0

     21.6    278.3

  1140    170

   266.6      56.84

      0.958       1.941

      0.793

      0.911

      0.227

      0.189

   376.1    396.9

   380

      0.354

      0.761

      0.139

      0.189

      1.391       1.232

   200    225.9

     61.21      54.2

   278.3    250.7

     38.28

     0.0386      37.28

   393.9    404.5

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/11/2016 10:50:01 AM

From File   ProUCL Input - Eco SW Unfiltered Mn Mech Pond.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Inorganics_Manganese

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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      0.974

      0.911

      0.129

      0.189

      3.073       5.228

      7.039       0.962

   504    485.9

   575.7    700.4

   945.2

   371.8    376.1

   371.4    427.5

   480.6    377.6

   400.8

   448.8    526

   633.2    843.8

   404.5

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test
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APPENDIX B15 

SURFACE WATER – REFERENCE 

(total inorganics) 



General Statistics

Total Number of Observations     16 Number of Distinct Observations     14

Number of Bootstrap Operations   2000

Inorganics_Aluminum

From File   ProUCL Input - Eco SW Unfiltered Reference_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/10/2016 1:22:04 PM

Variance Detects 16982340 Percent Non-Detects     31.25%

Mean Detects  1551 SD Detects  4121

Minimum Detect     21.1 Minimum Non-Detect     20

Maximum Detect 13900 Maximum Non-Detect     29.4

Number of Detects     11 Number of Non-Detects      5

Number of Distinct Detects     11 Number of Distinct Non-Detects      3

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.425 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      5.096 SD of Logged Detects      2.105

Median Detects     57 CV Detects      2.658

Skewness Detects      3.246 Kurtosis Detects     10.64

SD  3334 95% KM (BCA) UCL  2792

   95% KM (t) UCL  2605    95% KM (Percentile Bootstrap) UCL  2729

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean  1072 Standard Error of Mean   874.2

Lilliefors Test Statistic      0.418 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.18 Anderson-Darling GOF Test

5% A-D Critical Value      0.819 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL  6532 99% KM Chebyshev UCL  9771

   95% KM (z) UCL  2510    95% KM Bootstrap t UCL 16318

90% KM Chebyshev UCL  3695 95% KM Chebyshev UCL  4883

Theta hat (MLE)  5075 Theta star (bias corrected MLE)  5482

nu hat (MLE)      6.722 nu star (bias corrected)      6.222

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.306 k star (bias corrected MLE)      0.283

K-S Test Statistic      0.263 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.276 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.103 nu hat (KM)      3.31

MLE Mean (bias corrected)  1551 MLE Sd (bias corrected)  2916
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Approximate Chi Square Value (3.31, )      0.47 Adjusted Chi Square Value (3.31, )      0.371

95% Gamma Approximate KM-UCL (use when n>=50)   7553 95% Gamma Adjusted KM-UCL (use when n<50)  9578

Maximum 13900 Median     32.2

SD  3446 CV      3.232

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean  1066

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (5.38, )      1.333 Adjusted Chi Square Value (5.38, )      1.12

nu hat (MLE)      4.985 nu star (bias corrected)      5.383

MLE Mean (bias corrected)  1066 MLE Sd (bias corrected)  2599

k hat (MLE)      0.156 k star (bias corrected MLE)      0.168

Theta hat (MLE)  6843 Theta star (bias corrected MLE)  6337

Lilliefors Test Statistic      0.237 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.883 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)  4304 95% Gamma Adjusted UCL (use when n<50)  5124

   95% BCA Bootstrap UCL  3704    95% Bootstrap t UCL 16171

   95% H-UCL (Log ROS) 165695

SD in Original Scale  3445 SD in Log Scale      2.808

   95% t UCL (assumes normality of ROS data)  2577    95% Percentile Bootstrap UCL  2770

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale  1067 Mean in Log Scale      3.698

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale  1070 Mean in Log Scale      4.264

KM SD (logged)      1.923    95% Critical H Value (KM-Log)      4.323

KM Standard Error of Mean (logged)      0.504

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      4.447    95% H-UCL (KM -Log)  4636

95% Adjusted Gamma KM-UCL  9578

Suggested UCL to Use

95% KM (BCA) UCL  2792 95% GROS Adjusted Gamma UCL  5124

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale  3444 SD in Log Scale      2.142

   95% t UCL (Assumes normality)  2579    95% H-Stat UCL  9701

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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Number of Detects      2 Number of Non-Detects     14

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Inorganics_Antimony

General Statistics

Total Number of Observations     16 Number of Distinct Observations      3

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects      0.86 CV Detects      0.724

Skewness Detects    N/A    Kurtosis Detects    N/A    

Variance Detects      0.387 Percent Non-Detects     87.5%

Mean Detects      0.86 SD Detects      0.622

Minimum Detect      0.42 Minimum Non-Detect      2

Maximum Detect      1.3 Maximum Non-Detect      2

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.86 Standard Error of Mean      0.44

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -0.303 SD of Logged Detects      0.799

97.5% KM Chebyshev UCL      3.608 99% KM Chebyshev UCL      5.238

   95% KM (z) UCL      1.584    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      2.18 95% KM Chebyshev UCL      2.778

SD      0.44    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.631 95% KM (Percentile Bootstrap) UCL    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      0.249 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     13.81 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      3.453 k star (bias corrected MLE)    N/A    

   95% Gamma Approximate KM-UCL (use when n>=50)       1.076    95% Gamma Adjusted KM-UCL (use when n<50)      1.104

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (122.25, )     97.71 Adjusted Chi Square Value (122.25, )     95.22

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      3.82 nu hat (KM)   122.2

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.231 Mean in Log Scale    -0.303
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   95% BCA Bootstrap UCL      1.955    95% Bootstrap t UCL      2.279

   95% H-UCL (Log ROS)      2.873

SD in Original Scale      1.366 SD in Log Scale      1.074

   95% t UCL (assumes normality of ROS data)      1.83    95% Percentile Bootstrap UCL      1.803

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.168 SD in Log Scale      0.231

   95% t UCL (Assumes normality)      1.056    95% H-Stat UCL      1.102

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.983 Mean in Log Scale   -0.0378

General Statistics

Total Number of Observations     16 Number of Distinct Observations      7

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Cadmium

Warning: One or more Recommended UCL(s) not available!

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% KM (t) UCL      1.631 95% KM (% Bootstrap) UCL    N/A    

Variance Detects      3.946 Percent Non-Detects     75%

Mean Detects      1.268 SD Detects      1.986

Minimum Detect     0.015 Minimum Non-Detect     0.04

Maximum Detect      4.2 Maximum Non-Detect      1

Number of Detects      4 Number of Non-Detects     12

Number of Distinct Detects      4 Number of Distinct Non-Detects      3

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.759 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects    -1.426 SD of Logged Detects      2.512

Median Detects      0.429 CV Detects      1.567

Skewness Detects      1.82 Kurtosis Detects      3.306

SD      1.017    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      0.86 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.343 Standard Error of Mean      0.295

Lilliefors Test Statistic      0.345 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

97.5% KM Chebyshev UCL      2.186 99% KM Chebyshev UCL      3.279

   95% KM (z) UCL      0.828    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.228 95% KM Chebyshev UCL      1.629
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Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.27 Anderson-Darling GOF Test

5% A-D Critical Value      0.693 Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      3.2 Theta star (bias corrected MLE)      4.772

nu hat (MLE)      3.17 nu star (bias corrected)      2.126

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.396 k star (bias corrected MLE)      0.266

K-S Test Statistic      0.258 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.414 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (3.63, )      0.582 Adjusted Chi Square Value (3.63, )      0.464

   95% Gamma Approximate KM-UCL (use when n>=50)       2.138    95% Gamma Adjusted KM-UCL (use when n<50)      2.681

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.114 nu hat (KM)      3.633

MLE Mean (bias corrected)      1.268 MLE Sd (bias corrected)      2.46

Maximum      4.2 Median     0.01

SD      1.051 CV      3.238

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      0.325

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (8.19, )      2.848 Adjusted Chi Square Value (8.19, )      2.501

nu hat (MLE)      8.443 nu star (bias corrected)      8.194

MLE Mean (bias corrected)      0.325 MLE Sd (bias corrected)      0.642

k hat (MLE)      0.264 k star (bias corrected MLE)      0.256

Theta hat (MLE)      1.231 Theta star (bias corrected MLE)      1.268

Lilliefors Test Statistic      0.194 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.971 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.934    95% Gamma Adjusted UCL (use when n<50)    N/A    

   95% BCA Bootstrap UCL      1.171    95% Bootstrap t UCL     12.56

   95% H-UCL (Log ROS)      3.549

SD in Original Scale      1.048 SD in Log Scale      2.158

   95% t UCL (assumes normality of ROS data)      0.795    95% Percentile Bootstrap UCL      0.827

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.335 Mean in Log Scale    -3.721

KM SD (logged)      1.666    95% Critical H Value (KM-Log)      3.845

KM Standard Error of Mean (logged)      0.515

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -3.377    95% H-UCL (KM -Log)      0.715
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.456 Mean in Log Scale    -2.255

Suggested UCL to Use

95% KM (t) UCL      0.86 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      1.027 SD in Log Scale      1.765

   95% t UCL (Assumes normality)      0.906    95% H-Stat UCL      3.119

Total Number of Observations     16 Number of Distinct Observations      6

Number of Detects      6 Number of Non-Detects     10

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Chromium

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean Detects      7.634 SD Detects     15.91

Median Detects      1.235 CV Detects      2.084

Maximum Detect     40 Maximum Non-Detect      2

Variance Detects   253.1 Percent Non-Detects     62.5%

Number of Distinct Detects      5 Number of Distinct Non-Detects      1

Minimum Detect     0.064 Minimum Non-Detect      2

5% Shapiro Wilk Critical Value      0.788 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.446 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.563 Shapiro Wilk GOF Test

Skewness Detects      2.414 Kurtosis Detects      5.863

Mean of Logged Detects    -0.107 SD of Logged Detects      2.423

SD      9.605    95% KM (BCA) UCL      8.054

95% KM (t) UCL      7.559 95% KM (Percentile Bootstrap) UCL      7.795

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.947 Standard Error of Mean      2.631

5% Lilliefors Critical Value      0.362 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.561 Anderson-Darling GOF Test

5% A-D Critical Value      0.764 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     19.38 99% KM Chebyshev UCL     29.12

   95% KM (z) UCL      7.274    95% KM Bootstrap t UCL     48.53

90% KM Chebyshev UCL     10.84 95% KM Chebyshev UCL     14.41

K-S Test Statistic      0.27 Kolmogrov-Smirnoff GOF
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Theta hat (MLE)     23.92 Theta star (bias corrected MLE)     28.2

nu hat (MLE)      3.829 nu star (bias corrected)      3.248

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.319 k star (bias corrected MLE)      0.271

5% K-S Critical Value      0.356 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (3.01, )      0.376 Adjusted Chi Square Value (3.01, )      0.294

95% Gamma Approximate KM-UCL (use when n>=50)      23.61 95% Gamma Adjusted KM-UCL (use when n<50)     30.19

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     0.0941 nu hat (KM)      3.012

MLE Mean (bias corrected)      7.634 MLE Sd (bias corrected)     14.67

Maximum     40 Median     0.037

SD      9.905 CV      3.204

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      3.091

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (6.84, )      2.084 Adjusted Chi Square Value (6.84, )      1.798

nu hat (MLE)      6.779 nu star (bias corrected)      6.841

MLE Mean (bias corrected)      3.091 MLE Sd (bias corrected)      6.685

k hat (MLE)      0.212 k star (bias corrected MLE)      0.214

Theta hat (MLE)     14.59 Theta star (bias corrected MLE)     14.46

Lilliefors Test Statistic      0.254 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     10.15 95% Gamma Adjusted UCL (use when n<50)     11.76

   95% BCA Bootstrap UCL     10.58    95% Bootstrap t UCL     50.81

   95% H-UCL (Log ROS)     29.35

SD in Original Scale      9.895 SD in Log Scale      2.097

   95% t UCL (assumes normality of ROS data)      7.382    95% Percentile Bootstrap UCL      7.968

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      3.046 Mean in Log Scale    -1.342

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      3.488 Mean in Log Scale   -0.04

KM SD (logged)      1.702    95% Critical H Value (KM-Log)      3.91

KM Standard Error of Mean (logged)      0.51

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -1.351    95% H-UCL (KM -Log)      6.142
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Suggested UCL to Use

95% KM (t) UCL      7.559 95% GROS Adjusted Gamma UCL     11.76

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      9.765 SD in Log Scale      1.4

   95% t UCL (Assumes normality)      7.767    95% H-Stat UCL      8.64

Inorganics_Copper

General Statistics

Total Number of Observations     16 Number of Distinct Observations      8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL     30.19

Variance Detects   979.5 Percent Non-Detects     56.25%

Mean Detects     16.31 SD Detects     31.3

Minimum Detect      0.49 Minimum Non-Detect      2

Maximum Detect     86.7 Maximum Non-Detect      2

Number of Detects      7 Number of Non-Detects      9

Number of Distinct Detects      7 Number of Distinct Non-Detects      1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.566 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      1.444 SD of Logged Detects      1.8

Median Detects      3.5 CV Detects      1.919

Skewness Detects      2.557 Kurtosis Detects      6.633

SD     20.7    95% KM (BCA) UCL     18.19

95% KM (t) UCL     17.23 95% KM (Percentile Bootstrap) UCL     17.75

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      7.433 Standard Error of Mean      5.59

Lilliefors Test Statistic      0.431 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.525 Anderson-Darling GOF Test

5% A-D Critical Value      0.756 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     42.34 99% KM Chebyshev UCL     63.05

   95% KM (z) UCL     16.63    95% KM Bootstrap t UCL     60.44

90% KM Chebyshev UCL     24.2 95% KM Chebyshev UCL     31.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

K-S Test Statistic      0.272 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.328 Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)     34.33 Theta star (bias corrected MLE)     44.47

nu hat (MLE)      6.651 nu star (bias corrected)      5.134

k hat (MLE)      0.475 k star (bias corrected MLE)      0.367

Approximate Chi Square Value (4.13, )      0.772 Adjusted Chi Square Value (4.13, )      0.626

95% Gamma Approximate KM-UCL (use when n>=50)      39.73 95% Gamma Adjusted KM-UCL (use when n<50)     48.98

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.129 nu hat (KM)      4.125

MLE Mean (bias corrected)     16.31 MLE Sd (bias corrected)     26.93

Maximum     86.7 Median     0.01

SD     21.48 CV      3.009

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      7.141

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (6.25, )      1.77 Adjusted Chi Square Value (6.25, )      1.513

nu hat (MLE)      6.053 nu star (bias corrected)      6.251

MLE Mean (bias corrected)      7.141 MLE Sd (bias corrected)     16.16

k hat (MLE)      0.189 k star (bias corrected MLE)      0.195

Theta hat (MLE)     37.75 Theta star (bias corrected MLE)     36.55

Lilliefors Test Statistic      0.164 Lilliefors GOF Test

5% Lilliefors Critical Value      0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.803 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     25.23 95% Gamma Adjusted UCL (use when n<50)     29.51

   95% BCA Bootstrap UCL     23.85    95% Bootstrap t UCL     62.33

   95% H-UCL (Log ROS)     50.75

SD in Original Scale     21.35 SD in Log Scale      1.869

   95% t UCL (assumes normality of ROS data)     16.89    95% Percentile Bootstrap UCL     17.78

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      7.536 Mean in Log Scale      0.142

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      7.698 Mean in Log Scale      0.632

KM SD (logged)      1.512    95% Critical H Value (KM-Log)      3.565

KM Standard Error of Mean (logged)      0.41

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.273    95% H-UCL (KM -Log)     16.55

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

SD in Original Scale     21.29 SD in Log Scale      1.358

   95% t UCL (Assumes normality)     17.03    95% H-Stat UCL     15
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95% Adjusted Gamma KM-UCL     48.98

Suggested UCL to Use

95% KM (t) UCL     17.23 95% GROS Adjusted Gamma UCL     29.51

Detected Data appear Gamma Distributed at 5% Significance Level

Number of Detects     13 Number of Non-Detects      3

Number of Distinct Detects     11 Number of Distinct Non-Detects      3

Inorganics_Lead

General Statistics

Total Number of Observations     16 Number of Distinct Observations     13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects      1.3 CV Detects      3.066

Skewness Detects      3.563 Kurtosis Detects     12.77

Variance Detects 13103 Percent Non-Detects     18.75%

Mean Detects     37.34 SD Detects   114.5

Minimum Detect      0.42 Minimum Non-Detect      0.21

Maximum Detect   417 Maximum Non-Detect      1

Lilliefors Test Statistic      0.433 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.364 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      1.116 SD of Logged Detects      2.004

   95% KM (z) UCL     73.27    95% KM Bootstrap t UCL   885.6

90% KM Chebyshev UCL   108.6 95% KM Chebyshev UCL   144

SD   100.2    95% KM (BCA) UCL     81.93

   95% KM (t) UCL     76.09    95% KM (Percentile Bootstrap) UCL     81.45

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     30.39 Standard Error of Mean     26.07

K-S Test Statistic      0.311 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.258 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.927 Anderson-Darling GOF Test

5% A-D Critical Value      0.839 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   193.2 99% KM Chebyshev UCL   289.8

MLE Mean (bias corrected)     37.34 MLE Sd (bias corrected)     72.44

Theta hat (MLE)   134 Theta star (bias corrected MLE)   140.5

nu hat (MLE)      7.247 nu star (bias corrected)      6.908

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.279 k star (bias corrected MLE)      0.266
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Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (2.95, )      0.356 Adjusted Chi Square Value (2.95, )      0.278

   95% Gamma Approximate KM-UCL (use when n>=50)    251.2    95% Gamma Adjusted KM-UCL (use when n<50)   321.6

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     0.092 nu hat (KM)      2.946

k hat (MLE)      0.216 k star (bias corrected MLE)      0.217

Theta hat (MLE)   140.6 Theta star (bias corrected MLE)   139.8

Maximum   417 Median      1.05

SD   103.5 CV      3.411

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean     30.34

   95% Gamma Approximate UCL (use when n>=50)     98.44    95% Gamma Adjusted UCL (use when n<50)   113.9

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (6.95, )      2.141 Adjusted Chi Square Value (6.95, )      1.85

nu hat (MLE)      6.907 nu star (bias corrected)      6.945

MLE Mean (bias corrected)     30.34 MLE Sd (bias corrected)     65.12

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     30.35 Mean in Log Scale      0.398

Lilliefors Test Statistic      0.28 Lilliefors GOF Test

5% Lilliefors Critical Value      0.246 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.848 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Lognormal at 5% Significance Level

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     30.38 Mean in Log Scale      0.604

   95% BCA Bootstrap UCL   107.9    95% Bootstrap t UCL   867.7

   95% H-UCL (Log ROS)   660

SD in Original Scale   103.5 SD in Log Scale      2.393

   95% t UCL (assumes normality of ROS data)     75.71    95% Percentile Bootstrap UCL     81.92

Suggested UCL to Use

99% KM (Chebyshev) UCL   289.8

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale   103.5 SD in Log Scale      2.125

   95% t UCL (Assumes normality)     75.73    95% H-Stat UCL   231.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Number of Detects      1 Number of Non-Detects     15

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Inorganics_Mercury

General Statistics

Total Number of Observations     16 Number of Distinct Observations      2

Total Number of Observations     16 Number of Distinct Observations     11

Number of Detects     12 Number of Non-Detects      4

Inorganics_Nickel

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics_Mercury was not processed!

Mean Detects      6.454 SD Detects     12.2

Median Detects      2.7 CV Detects      1.89

Maximum Detect     44.8 Maximum Non-Detect      1

Variance Detects   148.8 Percent Non-Detects     25%

Number of Distinct Detects     10 Number of Distinct Non-Detects      1

Minimum Detect      0.65 Minimum Non-Detect      1

5% Shapiro Wilk Critical Value      0.859 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.428 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.454 Shapiro Wilk GOF Test

Skewness Detects      3.34 Kurtosis Detects     11.37

Mean of Logged Detects      1.135 SD of Logged Detects      1.064

SD     10.42    95% KM (BCA) UCL     10.98

   95% KM (t) UCL      9.775    95% KM (Percentile Bootstrap) UCL     10.25

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      5.003 Standard Error of Mean      2.722

5% Lilliefors Critical Value      0.256 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.369 Anderson-Darling GOF Test

5% A-D Critical Value      0.763 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     22 99% KM Chebyshev UCL     32.08

   95% KM (z) UCL      9.48    95% KM Bootstrap t UCL     27.66

90% KM Chebyshev UCL     13.17 95% KM Chebyshev UCL     16.87

Theta hat (MLE)      7.948 Theta star (bias corrected MLE)      9.712

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.812 k star (bias corrected MLE)      0.665

K-S Test Statistic      0.289 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.254 Detected Data Not Gamma Distributed at 5% Significance Level
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nu hat (MLE)     19.49 nu star (bias corrected)     15.95

Approximate Chi Square Value (7.37, )      2.377 Adjusted Chi Square Value (7.37, )      2.067

   95% Gamma Approximate KM-UCL (use when n>=50)      15.52    95% Gamma Adjusted KM-UCL (use when n<50)     17.84

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.23 nu hat (KM)      7.372

MLE Mean (bias corrected)      6.454 MLE Sd (bias corrected)      7.917

Maximum     44.8 Median      1.7

SD     10.84 CV      2.238

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      4.843

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (10.62, )      4.33 Adjusted Chi Square Value (10.62, )      3.883

nu hat (MLE)     11.42 nu star (bias corrected)     10.62

MLE Mean (bias corrected)      4.843 MLE Sd (bias corrected)      8.409

k hat (MLE)      0.357 k star (bias corrected MLE)      0.332

Theta hat (MLE)     13.57 Theta star (bias corrected MLE)     14.6

Lilliefors Test Statistic      0.196 Lilliefors GOF Test

5% Lilliefors Critical Value      0.256 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.874 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     11.87    95% Gamma Adjusted UCL (use when n<50)     13.24

   95% BCA Bootstrap UCL     13.06    95% Bootstrap t UCL     26.97

   95% H-UCL (Log ROS)     12.41

SD in Original Scale     10.78 SD in Log Scale      1.283

   95% t UCL (assumes normality of ROS data)      9.688    95% Percentile Bootstrap UCL     10.25

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      4.962 Mean in Log Scale      0.647

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      4.966 Mean in Log Scale      0.678

KM SD (logged)      1.113    95% Critical H Value (KM-Log)      2.882

KM Standard Error of Mean (logged)      0.291

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.744    95% H-UCL (KM -Log)      8.948

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale     10.78 SD in Log Scale      1.225

   95% t UCL (Assumes normality)      9.691    95% H-Stat UCL     10.99
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL     22

Minimum Detect      0.31 Minimum Non-Detect      5

Maximum Detect      4.1 Maximum Non-Detect      5

Number of Detects      3 Number of Non-Detects     13

Number of Distinct Detects      3 Number of Distinct Non-Detects      1

Inorganics_Selenium

General Statistics

Total Number of Observations     16 Number of Distinct Observations      4

Mean of Logged Detects    -0.172 SD of Logged Detects      1.386

Median Detects      0.47 CV Detects      1.318

Skewness Detects      1.721 Kurtosis Detects    N/A    

Variance Detects      4.594 Percent Non-Detects     81.25%

Mean Detects      1.627 SD Detects      2.143

Lilliefors Test Statistic      0.372 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic      0.782 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

   95% KM (z) UCL      3.662    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      5.339 95% KM Chebyshev UCL      7.021

SD      1.75    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      3.796 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.627 Standard Error of Mean      1.238

Theta hat (MLE)      1.829 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      5.336 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.889 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      9.355 99% KM Chebyshev UCL     13.94

Adjusted Level of Significance ( )     0.0335

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.864 nu hat (KM)     27.64

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    
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Approximate Chi Square Value (27.64, )     16.65 Adjusted Chi Square Value (27.64, )     15.68

Lilliefors Test Statistic      0.33 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.867 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       2.701    95% Gamma Adjusted KM-UCL (use when n<50)      2.867

   95% BCA Bootstrap UCL      4.592    95% Bootstrap t UCL      5.529

   95% H-UCL (Log ROS)     12.03

SD in Original Scale      3.597 SD in Log Scale      1.551

   95% t UCL (assumes normality of ROS data)      3.888    95% Percentile Bootstrap UCL      3.783

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.312 Mean in Log Scale    -0.172

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.336 Mean in Log Scale      0.712

KM SD (logged)      1.132    95% Critical H Value (KM-Log)      2.912

KM Standard Error of Mean (logged)      0.8

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    -0.172    95% H-UCL (KM -Log)      3.744

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      3.796 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.858 SD in Log Scale      0.67

   95% t UCL (Assumes normality)      2.712    95% H-Stat UCL      3.76

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Minimum Detect      0.25 Minimum Non-Detect      1

Total Number of Observations     16 Number of Distinct Observations      3

Number of Detects      2 Number of Non-Detects     14

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Silver

General Statistics

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean Detects      1.125 SD Detects      1.237

Median Detects      1.125 CV Detects      1.1

Maximum Detect      2 Maximum Non-Detect      1

Variance Detects      1.531 Percent Non-Detects     87.5%
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Mean of Logged Detects    -0.347 SD of Logged Detects      1.47

SD      0.424 95% KM (BCA) UCL    N/A    

   95% KM (t) UCL      0.622    95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.359 Standard Error of Mean      0.15

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      1.216 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL      1.295 99% KM Chebyshev UCL      1.85

   95% KM (z) UCL      0.606    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      0.809 95% KM Chebyshev UCL      1.012

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.72 nu hat (KM)     23.03

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      0.925 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      4.866 nu star (bias corrected)    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.427 Mean in Log Scale    -1.286

   95% Gamma Approximate KM-UCL (use when n>=50)       0.631    95% Gamma Adjusted KM-UCL (use when n<50)      0.675

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (23.03, )     13.11 Adjusted Chi Square Value (23.03, )     12.27

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.578 Mean in Log Scale    -0.65

   95% BCA Bootstrap UCL      0.719    95% Bootstrap t UCL      0.841

   95% H-UCL (Log ROS)      0.82

SD in Original Scale      0.484 SD in Log Scale      0.946

   95% t UCL (assumes normality of ROS data)      0.639    95% Percentile Bootstrap UCL      0.652

Suggested UCL to Use

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.384 SD in Log Scale      0.398

   95% t UCL (Assumes normality)      0.747    95% H-Stat UCL      0.691
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95% KM (BCA) UCL    N/A    

Total Number of Observations     16 Number of Distinct Observations     11

Number of Detects     11 Number of Non-Detects      5

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics_Vanadium

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean Detects      7.026 SD Detects     17.05

Median Detects      0.96 CV Detects      2.427

Maximum Detect     58.1 Maximum Non-Detect      5

Variance Detects   290.7 Percent Non-Detects     31.25%

Number of Distinct Detects     10 Number of Distinct Non-Detects      1

Minimum Detect      0.6 Minimum Non-Detect      5

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.424 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.429 Shapiro Wilk GOF Test

Skewness Detects      3.241 Kurtosis Detects     10.62

Mean of Logged Detects      0.605 SD of Logged Detects      1.41

SD     13.75    95% KM (BCA) UCL     12.53

   95% KM (t) UCL     11.61    95% KM (Percentile Bootstrap) UCL     12.13

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      5.275 Standard Error of Mean      3.612

5% Lilliefors Critical Value      0.267 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      1.654 Anderson-Darling GOF Test

5% A-D Critical Value      0.786 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     27.83 99% KM Chebyshev UCL     41.22

   95% KM (z) UCL     11.22    95% KM Bootstrap t UCL     46.84

90% KM Chebyshev UCL     16.11 95% KM Chebyshev UCL     21.02

Theta hat (MLE)     14.76 Theta star (bias corrected MLE)     17.27

nu hat (MLE)     10.47 nu star (bias corrected)      8.95

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      0.476 k star (bias corrected MLE)      0.407

K-S Test Statistic      0.301 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.27 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (4.71, )      1.021 Adjusted Chi Square Value (4.71, )      0.843

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.147 nu hat (KM)      4.711

MLE Mean (bias corrected)      7.026 MLE Sd (bias corrected)     11.02
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   95% Gamma Approximate KM-UCL (use when n>=50)      24.33    95% Gamma Adjusted KM-UCL (use when n<50)     29.47

Maximum     58.1 Median      0.925

SD     14.24 CV      2.579

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.01 Mean      5.52

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0335

Approximate Chi Square Value (10.27, )      4.11 Adjusted Chi Square Value (10.27, )      3.677

nu hat (MLE)     11 nu star (bias corrected)     10.27

MLE Mean (bias corrected)      5.52 MLE Sd (bias corrected)      9.745

k hat (MLE)      0.344 k star (bias corrected MLE)      0.321

Theta hat (MLE)     16.06 Theta star (bias corrected MLE)     17.2

Lilliefors Test Statistic      0.232 Lilliefors GOF Test

5% Lilliefors Critical Value      0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.795 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     13.79    95% Gamma Adjusted UCL (use when n<50)     15.42

   95% BCA Bootstrap UCL     16.04    95% Bootstrap t UCL     49.63

   95% H-UCL (Log ROS)      9.608

SD in Original Scale     14.18 SD in Log Scale      1.251

   95% t UCL (assumes normality of ROS data)     11.54    95% Percentile Bootstrap UCL     12.18

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      5.33 Mean in Log Scale      0.476

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      5.612 Mean in Log Scale      0.702

KM SD (logged)      1.198    95% Critical H Value (KM-Log)      3.022

KM Standard Error of Mean (logged)      0.336

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.442    95% H-UCL (KM -Log)      8.119

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

97.5% KM (Chebyshev) UCL     27.83

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale     14.09 SD in Log Scale      1.161

   95% t UCL (Assumes normality)     11.79    95% H-Stat UCL      9.606
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However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Minimum      5.3 Mean     46.33

Maximum   377 Median      9.7

Total Number of Observations     16 Number of Distinct Observations     15

Number of Missing Observations      0

Inorganics_Zinc

General Statistics

5% Lilliefors Critical Value      0.222 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.347 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.483 Shapiro Wilk GOF Test

SD     92.18 Std. Error of Mean     23.04

Coefficient of Variation      1.99 Skewness      3.476

Gamma GOF Test

A-D Test Statistic      1.597 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.783 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     90.06

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     86.72    95% Adjusted-CLT UCL (Chen-1995)   105.6

Theta hat (MLE)     71.3 Theta star (bias corrected MLE)     81.34

nu hat (MLE)     20.79 nu star (bias corrected)     18.22

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.65 k star (bias corrected MLE)      0.57

K-S Test Statistic      0.27 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.225 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      88.37    95% Adjusted Gamma UCL (use when n<50)     95.45

Adjusted Level of Significance     0.0335 Adjusted Chi Square Value      8.845

MLE Mean (bias corrected)     46.33 MLE Sd (bias corrected)     61.38

Approximate Chi Square Value (0.05)      9.554

Lognormal Statistics

Minimum of Logged Data      1.668 Mean of logged Data      2.896

5% Lilliefors Critical Value      0.222 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.887 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.246 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.845 Shapiro Wilk Lognormal GOF Test

Maximum of Logged Data      5.932 SD of logged Data      1.241
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     16      15

      0

   211   1058

  2790    796

   845.6    211.4

      0.799       0.919

      0.866

      0.887

      0.208

      0.222

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/11/2016 10:52:06 AM

From File   ProUCL Input - Eco SW Unfiltered Mn Reference.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Inorganics_Manganese

   95% Chebyshev (MVUE) UCL     91.53  97.5% Chebyshev (MVUE) UCL   115.5

   99% Chebyshev (MVUE) UCL   162.5

Assuming Lognormal Distribution

   95% H-UCL   105.3    90% Chebyshev (MVUE) UCL     74.28

   95% Hall's Bootstrap UCL   208.3    95% Percentile Bootstrap UCL     88.97

   95% BCA Bootstrap UCL   114.2

   95% CLT UCL     84.23    95% Jackknife UCL     86.72

   95% Standard Bootstrap UCL     83.14    95% Bootstrap-t UCL   177.1

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL   146.8

   90% Chebyshev(Mean, Sd) UCL   115.5    95% Chebyshev(Mean, Sd) UCL   146.8

 97.5% Chebyshev(Mean, Sd) UCL   190.2    99% Chebyshev(Mean, Sd) UCL   275.6
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  1429   1458

  1437

      0.461

      0.753

      0.16

      0.219

      1.669       1.398

   634.1    757.1

     53.4      44.72

  1058    895.1

     30.38

     0.0335      29.04

  1558   1630

      0.933

      0.887

      0.14

      0.222

      5.352       6.636

      7.934       0.865

  1939   1829

  2170   2644

  3574

  1406   1429

  1397   1524

  1462   1394

  1484

  1692   1980

  2378   3162

  1429

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test
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These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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APPENDIX B16 

POREWATER – PROPERTY & SOUTHERN WETLAND 



General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

Number of Bootstrap Operations   2000

Inorganics, Dissolved_Aluminum

From File   ProUCl Input - Eco PW Prop+SW_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 11:41:43 AM

Variance Detects 13171 Percent Non-Detects     33.33%

Mean Detects   104.9 SD Detects   114.8

Minimum Detect     23.7 Minimum Non-Detect     20

Maximum Detect   186 Maximum Non-Detect     20

Number of Detects      2 Number of Non-Detects      1

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects      4.196 SD of Logged Detects      1.457

Median Detects   104.9 CV Detects      1.095

Skewness Detects    N/A    Kurtosis Detects    N/A    

   95% KM (z) UCL   180.5    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL   266.1 95% KM Chebyshev UCL   352

SD     77.4    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL   261.1    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     76.57 Standard Error of Mean     63.19

Theta hat (MLE)     84.95 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      4.937 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      1.234 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL   471.2 99% KM Chebyshev UCL   705.3

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    
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Adjusted Level of Significance ( )    0.00136

Approximate Chi Square Value (5.87, )      1.575 Adjusted Chi Square Value (5.87, )      0.407

k hat (KM)      0.979 nu hat (KM)      5.872

SD in Original Scale   101 SD in Log Scale      2.892

   95% t UCL (assumes normality of ROS data)   240.4    95% Percentile Bootstrap UCL    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     70.11 Mean in Log Scale      2.636

   95% Gamma Approximate KM-UCL (use when n>=50)    285.5    95% Gamma Adjusted KM-UCL (use when n<50)  1104

SD in Original Scale     97.9 SD in Log Scale      1.502

   95% t UCL (Assumes normality)   238.3    95% H-Stat UCL 1.228E+11

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     73.23 Mean in Log Scale      3.565

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS) 3.443E+36

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Arsenic

General Statistics

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

97.5% KM (Chebyshev) UCL   471.2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Arsenic was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Total Number of Observations      3 Number of Distinct Observations      2

Number of Detects      1 Number of Non-Detects      2

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Barium

General Statistics
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Minimum     27.7 Mean     93.9

Maximum   143 Median   111

Normal GOF Test

Shapiro Wilk Test Statistic      0.938 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD     59.52 Std. Error of Mean     34.36

Coefficient of Variation      0.634 Skewness    -1.186

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   194.2    95% Adjusted-CLT UCL (Chen-1995)   125.3

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.28 Lilliefors GOF Test

Theta hat (MLE)     37.2 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     15.15 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      2.524 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)   190.3

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Lognormal Statistics

Minimum of Logged Data      3.321 Mean of logged Data      4.331

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.332 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.863 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   294.6  97.5% Chebyshev (MVUE) UCL   380

   99% Chebyshev (MVUE) UCL   547.9

Assuming Lognormal Distribution

   95% H-UCL 150804    90% Chebyshev (MVUE) UCL   233.1

Maximum of Logged Data      4.963 SD of logged Data      0.884

Nonparametric Distribution Free UCL Statistics
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   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL   150.4    95% Jackknife UCL   194.2

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL   194.2

   90% Chebyshev(Mean, Sd) UCL   197    95% Chebyshev(Mean, Sd) UCL   243.7

 97.5% Chebyshev(Mean, Sd) UCL   308.5    99% Chebyshev(Mean, Sd) UCL   435.8

Minimum  8640 Mean 26047

Maximum 36400 Median 33100

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Calcium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.838 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD 15165 Std. Error of Mean  8755

Coefficient of Variation      0.582 Skewness    -1.64

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 51612    95% Adjusted-CLT UCL (Chen-1995) 31589

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.346 Lilliefors GOF Test

Gamma GOF Test

Not Enough Data to Perform GOF Test

   95% Modified-t UCL (Johnson-1978) 50230
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Theta hat (MLE)  8709 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     17.95 nu star (bias corrected)    N/A    

Gamma Statistics

k hat (MLE)      2.991 k star (bias corrected MLE)    N/A    

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Lognormal Statistics

Minimum of Logged Data      9.064 Mean of logged Data      9.991

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.364 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.799 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 77103  97.5% Chebyshev (MVUE) UCL 98868

   99% Chebyshev (MVUE) UCL 141621

Assuming Lognormal Distribution

   95% H-UCL 11739786    90% Chebyshev (MVUE) UCL 61422

Maximum of Logged Data     10.5 SD of logged Data      0.804

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL 40448    95% Jackknife UCL 51612

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL 51612

   90% Chebyshev(Mean, Sd) UCL 52313    95% Chebyshev(Mean, Sd) UCL 64210

 97.5% Chebyshev(Mean, Sd) UCL 80724    99% Chebyshev(Mean, Sd) UCL 113161
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Minimum     10.8 Mean     12.93

Maximum     17 Median     11

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Chromium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.774 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      3.523 Std. Error of Mean      2.034

Coefficient of Variation      0.272 Skewness      1.726

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     18.87    95% Adjusted-CLT UCL (Chen-1995)     18.44

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.375 Lilliefors GOF Test

Theta hat (MLE)      0.588 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)   131.9 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)     21.98 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)     19.21

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.78 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Maximum of Logged Data      2.833 SD of logged Data      0.257

Lognormal Statistics

Minimum of Logged Data      2.38 Mean of logged Data      2.537

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.373 Lilliefors Lognormal GOF Test

Assuming Lognormal Distribution
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     21.2  97.5% Chebyshev (MVUE) UCL     24.78

   99% Chebyshev (MVUE) UCL     31.82

   95% H-UCL     25.69    90% Chebyshev (MVUE) UCL     18.62

   90% Chebyshev(Mean, Sd) UCL     19.04    95% Chebyshev(Mean, Sd) UCL     21.8

 97.5% Chebyshev(Mean, Sd) UCL     25.64    99% Chebyshev(Mean, Sd) UCL     33.17

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL     16.28    95% Jackknife UCL     18.87

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

General Statistics

Total Number of Observations      3 Number of Distinct Observations      2

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Chromium, Hexavalent

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL     18.87

Inorganics, Dissolved_Cobalt

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Chromium, Hexavalent was not processed!

Number of Detects      1 Number of Non-Detects      2

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Maximum Detect      7.7 Maximum Non-Detect      1

Variance Detects      0.5 Percent Non-Detects     33.33%

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Minimum Detect      6.7 Minimum Non-Detect      1

Total Number of Observations      3 Number of Distinct Observations      3

Number of Detects      2 Number of Non-Detects      1

Warning: Data set has only 2 Detected Values.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects      1.972 SD of Logged Detects     0.0984

Mean Detects      7.2 SD Detects      0.707

Median Detects      7.2 CV Detects     0.0982
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This is not enough to compute meaningful or reliable statistics and estimates.

SD      2.951 95% KM (BCA) UCL    N/A    

   95% KM (t) UCL     12.17    95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      5.133 Standard Error of Mean      2.41

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)   207 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL     20.18 99% KM Chebyshev UCL     29.11

   95% KM (z) UCL      9.097    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     12.36 95% KM Chebyshev UCL     15.64

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      3.026 nu hat (KM)     18.15

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0348 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)   828.1 nu star (bias corrected)    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      6.546 Mean in Log Scale      1.866

   95% Gamma Approximate KM-UCL (use when n>=50)       9.807    95% Gamma Adjusted KM-UCL (use when n<50)     17.88

Adjusted Level of Significance ( )    0.00136

Approximate Chi Square Value (18.15, )      9.503 Adjusted Chi Square Value (18.15, )      5.212

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      4.967 Mean in Log Scale      1.083

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS)     10.34

SD in Original Scale      1.239 SD in Log Scale      0.195

   95% t UCL (assumes normality of ROS data)      8.634    95% Percentile Bootstrap UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      3.9 SD in Log Scale      1.54

   95% t UCL (Assumes normality)     11.54    95% H-Stat UCL 3.188E+10
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Suggested UCL to Use

95% KM (BCA) UCL    N/A    

Total Number of Observations      3 Number of Distinct Observations      2

Number of Detects      1 Number of Non-Detects      2

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Copper

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Inorganics, Dissolved_Iron

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Copper was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Variance Detects 1.095E+8 Percent Non-Detects     33.33%

Mean Detects 18600 SD Detects 10465

Minimum Detect 11200 Minimum Non-Detect   200

Maximum Detect 26000 Maximum Non-Detect   200

Number of Detects      2 Number of Non-Detects      1

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects      9.745 SD of Logged Detects      0.596

Median Detects 18600 CV Detects      0.563

Skewness Detects    N/A    Kurtosis Detects    N/A    

SD 10571 95% KM (BCA) UCL    N/A    

   95% KM (t) UCL 37669    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 12467 Standard Error of Mean  8631
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   95% KM (z) UCL 26663    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL 38360 95% KM Chebyshev UCL 50088

Theta hat (MLE)  3118 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     23.86 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      5.965 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL 66367 99% KM Chebyshev UCL 98344

Adjusted Level of Significance ( )    0.00136

Approximate Chi Square Value (8.35, )      2.936 Adjusted Chi Square Value (8.35, )      1.043

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.391 nu hat (KM)      8.345

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

SD in Original Scale 11872 SD in Log Scale      1.182

   95% t UCL (assumes normality of ROS data) 33255    95% Percentile Bootstrap UCL    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 13240 Mean in Log Scale      9.107

   95% Gamma Approximate KM-UCL (use when n>=50)  35429    95% Gamma Adjusted KM-UCL (use when n<50) 99790

SD in Original Scale 12994 SD in Log Scale      2.997

   95% t UCL (Assumes normality) 34339    95% H-Stat UCL 3.235E+41

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale 12433 Mean in Log Scale      8.032

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS) 7.276E+9

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Lead

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (BCA) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Total Number of Observations      3 Number of Distinct Observations      2

Number of Detects      1 Number of Non-Detects      2
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Lead was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Minimum  1890 Mean  5940

Maximum  8120 Median  7810

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Magnesium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.787 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD  3511 Std. Error of Mean  2027

Coefficient of Variation      0.591 Skewness    -1.717

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 11859    95% Adjusted-CLT UCL (Chen-1995)  7127

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.37 Lilliefors GOF Test

Theta hat (MLE)  2092 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     17.04 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      2.84 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978) 11524

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.77 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics

Minimum of Logged Data      7.544 Mean of logged Data      8.503

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.377 Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 17959  97.5% Chebyshev (MVUE) UCL 23076

   99% Chebyshev (MVUE) UCL 33129

Assuming Lognormal Distribution

   95% H-UCL 4031975    90% Chebyshev (MVUE) UCL 14271

Maximum of Logged Data      9.002 SD of logged Data      0.831

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL  9274    95% Jackknife UCL 11859

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL 11859

   90% Chebyshev(Mean, Sd) UCL 12021    95% Chebyshev(Mean, Sd) UCL 14775

 97.5% Chebyshev(Mean, Sd) UCL 18598    99% Chebyshev(Mean, Sd) UCL 26108

Minimum     24.1 Mean   981.4

Maximum  1540 Median  1380

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Manganese

General Statistics

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD   832.9 Std. Error of Mean   480.9

Coefficient of Variation      0.849 Skewness    -1.66
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Normal GOF Test

Shapiro Wilk Test Statistic      0.828 Shapiro Wilk GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  2385    95% Adjusted-CLT UCL (Chen-1995)  1280

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.351 Lilliefors GOF Test

Theta hat (MLE)  1555 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      3.787 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      0.631 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)  2309

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Lognormal Statistics

Minimum of Logged Data      3.182 Mean of logged Data      5.917

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.377 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.77 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  6995  97.5% Chebyshev (MVUE) UCL  9387

   99% Chebyshev (MVUE) UCL 14085

Assuming Lognormal Distribution

   95% H-UCL 2.114E+26    90% Chebyshev (MVUE) UCL  5272

Maximum of Logged Data      7.34 SD of logged Data      2.369

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL  1772    95% Jackknife UCL  2385

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL  2424    95% Chebyshev(Mean, Sd) UCL  3077

 97.5% Chebyshev(Mean, Sd) UCL  3984    99% Chebyshev(Mean, Sd) UCL  5766
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and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL  2385

Minimum      1.6 Mean      4.133

Maximum      6.3 Median      4.5

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Nickel

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.982 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      2.371 Std. Error of Mean      1.369

Coefficient of Variation      0.574 Skewness    -0.679

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      8.131    95% Adjusted-CLT UCL (Chen-1995)      5.812

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.228 Lilliefors GOF Test

Theta hat (MLE)      1.165 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     21.28 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      3.547 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)      8.042

Assuming Gamma Distribution

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    
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   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Lognormal Statistics

Minimum of Logged Data      0.47 Mean of logged Data      1.272

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.294 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     11.3  97.5% Chebyshev (MVUE) UCL     14.38

   99% Chebyshev (MVUE) UCL     20.42

Assuming Lognormal Distribution

   95% H-UCL   506.3    90% Chebyshev (MVUE) UCL      9.089

Maximum of Logged Data      1.841 SD of logged Data      0.714

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL      6.385    95% Jackknife UCL      8.131

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL      8.131

   90% Chebyshev(Mean, Sd) UCL      8.241    95% Chebyshev(Mean, Sd) UCL     10.1

 97.5% Chebyshev(Mean, Sd) UCL     12.68    99% Chebyshev(Mean, Sd) UCL     17.76

Minimum  1670 Mean  2560

Maximum  3010 Median  3000

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Potassium

General Statistics

SD   770.8 Std. Error of Mean   445

Coefficient of Variation      0.301 Skewness    -1.732
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Normal GOF Test

Shapiro Wilk Test Statistic      0.756 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  3859    95% Adjusted-CLT UCL (Chen-1995)  2817

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.383 Lilliefors GOF Test

Theta hat (MLE)   179.9 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     85.38 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)     14.23 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)  3785

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Lognormal Statistics

Minimum of Logged Data      7.421 Mean of logged Data      7.812

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.383 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.754 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  4726  97.5% Chebyshev (MVUE) UCL  5660

   99% Chebyshev (MVUE) UCL  7496

Assuming Lognormal Distribution

   95% H-UCL  7716    90% Chebyshev (MVUE) UCL  4053

Maximum of Logged Data      8.01 SD of logged Data      0.339

   95% CLT UCL  3292    95% Jackknife UCL  3859

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL  3859

   90% Chebyshev(Mean, Sd) UCL  3895    95% Chebyshev(Mean, Sd) UCL  4500

 97.5% Chebyshev(Mean, Sd) UCL  5339    99% Chebyshev(Mean, Sd) UCL  6988

Minimum 83800 Mean 186933

Maximum 241000 Median 236000

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Sodium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.774 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD 89351 Std. Error of Mean 51587

Coefficient of Variation      0.478 Skewness    -1.726

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 337566    95% Adjusted-CLT UCL (Chen-1995) 216859

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.375 Lilliefors GOF Test

Theta hat (MLE) 37998 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     29.52 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      4.92 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978) 328999
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Lognormal Statistics

Minimum of Logged Data     11.34 Mean of logged Data     12.03

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.379 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.765 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 464859  97.5% Chebyshev (MVUE) UCL 584059

   99% Chebyshev (MVUE) UCL 818205

Assuming Lognormal Distribution

   95% H-UCL 5790741    90% Chebyshev (MVUE) UCL 378978

Maximum of Logged Data     12.39 SD of logged Data      0.604

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL 271786    95% Jackknife UCL 337566

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL 337566

   90% Chebyshev(Mean, Sd) UCL 341694    95% Chebyshev(Mean, Sd) UCL 411795

 97.5% Chebyshev(Mean, Sd) UCL 509093    99% Chebyshev(Mean, Sd) UCL 700216

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Zinc

General Statistics
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Minimum      2.3 Mean     18.5

Maximum     47 Median      6.2

Normal GOF Test

Shapiro Wilk Test Statistic      0.815 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD     24.76 Std. Error of Mean     14.29

Coefficient of Variation      1.338 Skewness      1.684

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     60.24    95% Adjusted-CLT UCL (Chen-1995)     56.86

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.357 Lilliefors GOF Test

Theta hat (MLE)     23.31 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      4.762 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      0.794 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)     62.56

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Lognormal Statistics

Minimum of Logged Data      0.833 Mean of logged Data      2.169

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.255 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.962 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     69.38  97.5% Chebyshev (MVUE) UCL     91.99

   99% Chebyshev (MVUE) UCL   136.4

Assuming Lognormal Distribution

   95% H-UCL 8.829E+10    90% Chebyshev (MVUE) UCL     53.09

Maximum of Logged Data      3.85 SD of logged Data      1.538

Nonparametric Distribution Free UCL Statistics
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   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL     42.01    95% Jackknife UCL     60.24

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL     60.24

   90% Chebyshev(Mean, Sd) UCL     61.38    95% Chebyshev(Mean, Sd) UCL     80.81

 97.5% Chebyshev(Mean, Sd) UCL   107.8    99% Chebyshev(Mean, Sd) UCL   160.7

Number of Missing Observations      0

Minimum     13 Mean     21

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Other_Alkalinity (mg/L)

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.469 Skewness      1.244

Maximum     32 Median     18

SD      9.849 Std. Error of Mean      5.686

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.286 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

k hat (MLE)      7.221 k star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL     37.6    95% Adjusted-CLT UCL (Chen-1995)     34.72

   95% Modified-t UCL (Johnson-1978)     38.28
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Theta hat (MLE)      2.908 Theta star (bias corrected MLE)    N/A    

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

nu hat (MLE)     43.33 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lognormal Statistics

Minimum of Logged Data      2.565 Mean of logged Data      2.974

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.239 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.975 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     44.38  97.5% Chebyshev (MVUE) UCL     54.53

   99% Chebyshev (MVUE) UCL     74.45

Assuming Lognormal Distribution

   95% H-UCL   146.3    90% Chebyshev (MVUE) UCL     37.08

Maximum of Logged Data      3.466 SD of logged Data      0.456

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL     30.35    95% Jackknife UCL     37.6

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL     37.6

   90% Chebyshev(Mean, Sd) UCL     38.06    95% Chebyshev(Mean, Sd) UCL     45.79

 97.5% Chebyshev(Mean, Sd) UCL     56.51    99% Chebyshev(Mean, Sd) UCL     77.58

Number of Missing Observations      0

Minimum      6.1 Mean      8.233

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Other_Dissolved Organic Carbon (average)
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Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.397 Skewness      1.687

Maximum     12 Median      6.6

SD      3.272 Std. Error of Mean      1.889

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.358 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.813 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

k hat (MLE)     10.56 k star (bias corrected MLE)    N/A    

Theta hat (MLE)      0.78 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL     13.75    95% Adjusted-CLT UCL (Chen-1995)     13.31

   95% Modified-t UCL (Johnson-1978)     14.06

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

nu hat (MLE)     63.35 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lognormal Statistics

Minimum of Logged Data      1.808 Mean of logged Data      2.06

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.347 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.836 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     15.72  97.5% Chebyshev (MVUE) UCL     18.98

   99% Chebyshev (MVUE) UCL     25.37

Assuming Lognormal Distribution

   95% H-UCL     29.93    90% Chebyshev (MVUE) UCL     13.38

Maximum of Logged Data      2.485 SD of logged Data      0.37

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL     11.34    95% Jackknife UCL     13.75

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL     13.75

   90% Chebyshev(Mean, Sd) UCL     13.9    95% Chebyshev(Mean, Sd) UCL     16.47

 97.5% Chebyshev(Mean, Sd) UCL     20.03    99% Chebyshev(Mean, Sd) UCL     27.03

Number of Missing Observations      0

Minimum     29.3 Mean     89.47

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Other_Hardness as CaCO3, Calculated (mg/L)

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.585 Skewness    -1.668

Maximum   124.3 Median   114.8

SD     52.32 Std. Error of Mean     30.21

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.353 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.824 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

k hat (MLE)      2.944 k star (bias corrected MLE)    N/A    

Theta hat (MLE)     30.39 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL   177.7    95% Adjusted-CLT UCL (Chen-1995)   108.1

   95% Modified-t UCL (Johnson-1978)   172.8
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

nu hat (MLE)     17.66 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lognormal Statistics

Minimum of Logged Data      3.378 Mean of logged Data      4.314

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.368 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.791 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   266.6  97.5% Chebyshev (MVUE) UCL   342

   99% Chebyshev (MVUE) UCL   490.3

Assuming Lognormal Distribution

   95% H-UCL 45646    90% Chebyshev (MVUE) UCL   212.2

Maximum of Logged Data      4.823 SD of logged Data      0.812

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL   139.2    95% Jackknife UCL   177.7

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL   177.7

   90% Chebyshev(Mean, Sd) UCL   180.1    95% Chebyshev(Mean, Sd) UCL   221.1

 97.5% Chebyshev(Mean, Sd) UCL   278.1    99% Chebyshev(Mean, Sd) UCL   390

Total Number of Observations      3 Number of Distinct Observations      3

Other_pH, field (S_U_)

General Statistics
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Minimum      5.94 Mean      6.397

Maximum      6.66 Median      6.59

Number of Missing Observations      0

Normal GOF Test

Shapiro Wilk Test Statistic      0.822 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      0.397 Std. Error of Mean      0.229

Coefficient of Variation     0.0621 Skewness    -1.672

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      7.066    95% Adjusted-CLT UCL (Chen-1995)      6.537

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.354 Lilliefors GOF Test

Theta hat (MLE)     0.0168 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)  2280 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)   380 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)      7.029

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.819 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Maximum of Logged Data      1.896 SD of logged Data     0.0632

Lognormal Statistics

Minimum of Logged Data      1.782 Mean of logged Data      1.854

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.355 Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      7.414  97.5% Chebyshev (MVUE) UCL      7.854

   99% Chebyshev (MVUE) UCL      8.719

Assuming Lognormal Distribution

   95% H-UCL    N/A       90% Chebyshev (MVUE) UCL      7.097
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      7.084    95% Chebyshev(Mean, Sd) UCL      7.396

 97.5% Chebyshev(Mean, Sd) UCL      7.828    99% Chebyshev(Mean, Sd) UCL      8.677

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL      6.774    95% Jackknife UCL      7.066

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL      7.066
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APPENDIX B17 

POREWATER – BLISS BROOK 



From File   ProUCl Input - Eco PW Bliss_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 11:35:42 AM

Number of Detects      4 Number of Non-Detects      2

Number of Distinct Detects      4 Number of Distinct Non-Detects      1

General Statistics

Total Number of Observations      6 Number of Distinct Observations      5

Number of Bootstrap Operations   2000

Inorganics, Dissolved_Aluminum

Median Detects     34.55 CV Detects      0.319

Skewness Detects      0.408 Kurtosis Detects    -3.639

Variance Detects   134.9 Percent Non-Detects     33.33%

Mean Detects     36.38 SD Detects     11.61

Minimum Detect     26.3 Minimum Non-Detect     20

Maximum Detect     50.1 Maximum Non-Detect     20

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.875 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects      3.556 SD of Logged Detects      0.32

SD     11.27    95% KM (BCA) UCL    N/A    

95% KM (t) UCL     41.62 95% KM (Percentile Bootstrap) UCL    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     30.92 Standard Error of Mean      5.313

Lilliefors Test Statistic      0.285 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.434 Anderson-Darling GOF Test

5% A-D Critical Value      0.657 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     64.1 99% KM Chebyshev UCL     83.78

   95% KM (z) UCL     39.66    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     46.86 95% KM Chebyshev UCL     54.07

Theta hat (MLE)      2.756 Theta star (bias corrected MLE)     10.49

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)     13.2 k star (bias corrected MLE)      3.467

K-S Test Statistic      0.319 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.395 Detected data appear Gamma Distributed at 5% Significance Level
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nu hat (MLE)   105.6 nu star (bias corrected)     27.73

Approximate Chi Square Value (90.30, )     69.39 Adjusted Chi Square Value (90.30, )     62.8

   95% Gamma Approximate KM-UCL (use when n>=50)      40.23    95% Gamma Adjusted KM-UCL (use when n<50)     44.45

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      7.525 nu hat (KM)     90.3

MLE Mean (bias corrected)     36.38 MLE Sd (bias corrected)     19.54

Maximum     50.1 Median     26.75

SD     17.26 CV      0.64

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      4.486 Mean     26.99

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0122

Approximate Chi Square Value (13.71, )      6.375 Adjusted Chi Square Value (13.71, )      4.688

nu hat (MLE)     24.76 nu star (bias corrected)     13.71

MLE Mean (bias corrected)     26.99 MLE Sd (bias corrected)     25.25

k hat (MLE)      2.063 k star (bias corrected MLE)      1.143

Theta hat (MLE)     13.08 Theta star (bias corrected MLE)     23.62

Lilliefors Test Statistic      0.285 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.867 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     58.05    95% Gamma Adjusted UCL (use when n<50)    N/A    

   95% BCA Bootstrap UCL     38.35    95% Bootstrap t UCL     46.95

   95% H-UCL (Log ROS)     56.29

SD in Original Scale     14.42 SD in Log Scale      0.523

   95% t UCL (assumes normality of ROS data)     41.01    95% Percentile Bootstrap UCL     38.22

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     29.15 Mean in Log Scale      3.263

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     27.58 Mean in Log Scale      3.138

KM SD (logged)      0.347    95% Critical H Value (KM-Log)      2.312

KM Standard Error of Mean (logged)      0.164

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      3.369    95% H-UCL (KM -Log)     44.19

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     16.32 SD in Log Scale      0.693

   95% t UCL (Assumes normality)     41.01    95% H-Stat UCL     77.78
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Suggested UCL to Use

95% KM (t) UCL     41.62 95% KM (Percentile Bootstrap) UCL    N/A    

Total Number of Observations      6 Number of Distinct Observations      5

Number of Detects      4 Number of Non-Detects      2

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Arsenic

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean Detects      3.113 SD Detects      0.968

Median Detects      3.2 CV Detects      0.311

Maximum Detect      4.2 Maximum Non-Detect      1

Variance Detects      0.937 Percent Non-Detects     33.33%

Number of Distinct Detects      4 Number of Distinct Non-Detects      1

Minimum Detect      1.85 Minimum Non-Detect      1

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.245 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.966 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects    -0.529 Kurtosis Detects      1.451

Mean of Logged Detects      1.094 SD of Logged Detects      0.345

SD      1.208    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      3.556 95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.408 Standard Error of Mean      0.57

5% Lilliefors Critical Value      0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.318 Anderson-Darling GOF Test

5% A-D Critical Value      0.657 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      5.966 99% KM Chebyshev UCL      8.076

   95% KM (z) UCL      3.345    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      4.117 95% KM Chebyshev UCL      4.891

Theta hat (MLE)      0.255 Theta star (bias corrected MLE)      0.967

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)     12.2 k star (bias corrected MLE)      3.218

K-S Test Statistic      0.283 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.395 Detected data appear Gamma Distributed at 5% Significance Level
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nu hat (MLE)     97.64 nu star (bias corrected)     25.74

Approximate Chi Square Value (47.66, )     32.82 Adjusted Chi Square Value (47.66, )     28.44

   95% Gamma Approximate KM-UCL (use when n>=50)       3.498    95% Gamma Adjusted KM-UCL (use when n<50)      4.036

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      3.972 nu hat (KM)     47.66

MLE Mean (bias corrected)      3.113 MLE Sd (bias corrected)      1.735

Maximum      4.2 Median      2.475

SD      1.42 CV      0.606

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.504 Mean      2.344

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0122

Approximate Chi Square Value (15.92, )      7.908 Adjusted Chi Square Value (15.92, )      5.984

nu hat (MLE)     29.18 nu star (bias corrected)     15.92

MLE Mean (bias corrected)      2.344 MLE Sd (bias corrected)      2.035

k hat (MLE)      2.432 k star (bias corrected MLE)      1.327

Theta hat (MLE)      0.964 Theta star (bias corrected MLE)      1.766

Lilliefors Test Statistic      0.293 Lilliefors GOF Test

5% Lilliefors Critical Value      0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.923 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      4.72    95% Gamma Adjusted UCL (use when n<50)    N/A    

   95% BCA Bootstrap UCL      3.246    95% Bootstrap t UCL      3.608

   95% H-UCL (Log ROS)      5.054

SD in Original Scale      1.242 SD in Log Scale      0.55

   95% t UCL (assumes normality of ROS data)      3.499    95% Percentile Bootstrap UCL      3.292

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.477 Mean in Log Scale      0.789

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.242 Mean in Log Scale      0.498

KM SD (logged)      0.57    95% Critical H Value (KM-Log)      2.814

KM Standard Error of Mean (logged)      0.269

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.729    95% H-UCL (KM -Log)      5.002

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      1.544 SD in Log Scale      0.961

   95% t UCL (Assumes normality)      3.511    95% H-Stat UCL     14.43
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Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      3.556 95% KM (Percentile Bootstrap) UCL    N/A    

Number of Missing Observations      0

Minimum     18.7 Mean     88.88

General Statistics

Total Number of Observations      6 Number of Distinct Observations      6

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Barium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.78 Skewness      1.676

Maximum   220 Median     68.3

SD     69.35 Std. Error of Mean     28.31

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.278 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.832 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

5% A-D Critical Value      0.704 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.214 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.337 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   145.9    95% Adjusted-CLT UCL (Chen-1995)   156.1

   95% Modified-t UCL (Johnson-1978)   149.2

Theta hat (MLE)     41.01 Theta star (bias corrected MLE)     74.39

nu hat (MLE)     26.01 nu star (bias corrected)     14.34

Gamma Statistics

k hat (MLE)      2.167 k star (bias corrected MLE)      1.195

5% K-S Critical Value      0.336 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      5.047

MLE Mean (bias corrected)     88.88 MLE Sd (bias corrected)     81.32

Approximate Chi Square Value (0.05)      6.803
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   95% Approximate Gamma UCL (use when n>=50))    187.3    95% Adjusted Gamma UCL (use when n<50)   252.5

Lognormal Statistics

Minimum of Logged Data      2.929 Mean of logged Data      4.239

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.245 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.942 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   217  97.5% Chebyshev (MVUE) UCL   272.1

   99% Chebyshev (MVUE) UCL   380.2

Assuming Lognormal Distribution

   95% H-UCL   333.8    90% Chebyshev (MVUE) UCL   177.4

Maximum of Logged Data      5.394 SD of logged Data      0.802

   95% Hall's Bootstrap UCL   429.3    95% Percentile Bootstrap UCL   139.5

   95% BCA Bootstrap UCL   149.1

   95% CLT UCL   135.4    95% Jackknife UCL   145.9

   95% Standard Bootstrap UCL   131.1    95% Bootstrap-t UCL   203.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Inorganics, Dissolved_Calcium

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL   145.9

   90% Chebyshev(Mean, Sd) UCL   173.8    95% Chebyshev(Mean, Sd) UCL   212.3

 97.5% Chebyshev(Mean, Sd) UCL   265.7    99% Chebyshev(Mean, Sd) UCL   370.6

SD 20467 Std. Error of Mean  8355

Coefficient of Variation      0.635 Skewness      0.554

Minimum  9430 Mean 32238

Maximum 63300 Median 29350

Total Number of Observations      6 Number of Distinct Observations      6

Number of Missing Observations      0

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.193 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.946 Shapiro Wilk GOF Test

Gamma GOF Test

A-D Test Statistic      0.219 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.702 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 49390

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 49075    95% Adjusted-CLT UCL (Chen-1995) 48002

Theta hat (MLE) 12011 Theta star (bias corrected MLE) 22185

nu hat (MLE)     32.21 nu star (bias corrected)     17.44

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.684 k star (bias corrected MLE)      1.453

K-S Test Statistic      0.173 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.335 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  62561    95% Adjusted Gamma UCL (use when n<50) 81379

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      6.908

MLE Mean (bias corrected) 32238 MLE Sd (bias corrected) 26743

Approximate Chi Square Value (0.05)      8.986

Lognormal Statistics

Minimum of Logged Data      9.152 Mean of logged Data     10.18

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.194 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.954 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 74644  97.5% Chebyshev (MVUE) UCL 92789

   99% Chebyshev (MVUE) UCL 128432

Assuming Lognormal Distribution

   95% H-UCL 98361    90% Chebyshev (MVUE) UCL 61571

Maximum of Logged Data     11.06 SD of logged Data      0.724

   95% Hall's Bootstrap UCL 62644    95% Percentile Bootstrap UCL 44717

   95% CLT UCL 45982    95% Jackknife UCL 49075

   95% Standard Bootstrap UCL 44964    95% Bootstrap-t UCL 55183

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% BCA Bootstrap UCL 46388

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 49075

   90% Chebyshev(Mean, Sd) UCL 57305    95% Chebyshev(Mean, Sd) UCL 68659

 97.5% Chebyshev(Mean, Sd) UCL 84418    99% Chebyshev(Mean, Sd) UCL 115374

Minimum     15.7 Mean  2733

Maximum 16200 Median     22.5

Total Number of Observations      6 Number of Distinct Observations      6

Number of Missing Observations      0

Inorganics, Dissolved_Chromium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.501 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD  6598 Std. Error of Mean  2693

Coefficient of Variation      2.414 Skewness      2.449

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  8160    95% Adjusted-CLT UCL (Chen-1995) 10041

5% Lilliefors Critical Value      0.362 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.487 Lilliefors GOF Test

K-S Test Statistic      0.421 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.364 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic      1.277 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.799 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  8609

MLE Mean (bias corrected)  2733 MLE Sd (bias corrected)  5901

Approximate Chi Square Value (0.05)      0.258

Theta hat (MLE) 13218 Theta star (bias corrected MLE) 12741

nu hat (MLE)      2.481 nu star (bias corrected)      2.574

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      0.207 k star (bias corrected MLE)      0.214
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5% Shapiro Wilk Critical Value      0.788 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.328 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.691 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  27238    95% Adjusted Gamma UCL (use when n<50) 59003

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      0.119

Assuming Lognormal Distribution

   95% H-UCL 8.939E+8    90% Chebyshev (MVUE) UCL  2870

Maximum of Logged Data      9.693 SD of logged Data      2.715

Lognormal Statistics

Minimum of Logged Data      2.754 Mean of logged Data      4.372

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL  7163    95% Jackknife UCL  8160

   95% Standard Bootstrap UCL  6801    95% Bootstrap-t UCL 4701304

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  3803  97.5% Chebyshev (MVUE) UCL  5099

   99% Chebyshev (MVUE) UCL  7644

Suggested UCL to Use

95% Hall's Bootstrap UCL 2787523

   90% Chebyshev(Mean, Sd) UCL 10813    95% Chebyshev(Mean, Sd) UCL 14473

 97.5% Chebyshev(Mean, Sd) UCL 19554    99% Chebyshev(Mean, Sd) UCL 29533

   95% Hall's Bootstrap UCL 2787523    95% Percentile Bootstrap UCL  8110

   95% BCA Bootstrap UCL  8143

Inorganics, Dissolved_Chromium, Hexavalent

General Statistics

Total Number of Observations      6 Number of Distinct Observations      3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL

Variance Detects 1.110E+8 Percent Non-Detects     66.67%

Minimum Detect      1.105 Minimum Non-Detect      0.5

Maximum Detect 14900 Maximum Non-Detect      0.5

Number of Detects      2 Number of Non-Detects      4

Number of Distinct Detects      2 Number of Distinct Non-Detects      1
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Mean Detects  7451 SD Detects 10535

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects      4.854 SD of Logged Detects      6.724

Median Detects  7451 CV Detects      1.414

Skewness Detects    N/A    Kurtosis Detects    N/A    

   95% KM (z) UCL  7757    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL 12101 95% KM Chebyshev UCL 16458

SD  5553    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL  8944    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean  2484 Standard Error of Mean  3206

Theta hat (MLE) 40580 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      0.734 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      0.184 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL 22504 99% KM Chebyshev UCL 34382

Adjusted Level of Significance ( )     0.0122

Approximate Chi Square Value (2.40, )      0.22 Adjusted Chi Square Value (2.40, )      0.105

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.2 nu hat (KM)      2.401

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

SD in Original Scale  6083 SD in Log Scale     18.1

   95% t UCL (assumes normality of ROS data)  7487    95% Percentile Bootstrap UCL  7450

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale  2484 Mean in Log Scale    -15.56

   95% Gamma Approximate KM-UCL (use when n>=50)  27154    95% Gamma Adjusted KM-UCL (use when n<50) 56538

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale  2484 Mean in Log Scale      0.694

   95% BCA Bootstrap UCL  7450    95% Bootstrap t UCL 3.909E+13

   95% H-UCL (Log ROS)    N/A    
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SD in Original Scale  6083 SD in Log Scale      4.408

   95% t UCL (Assumes normality)  7488    95% H-Stat UCL 6.125E+18

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Cobalt

General Statistics

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL 34382

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Maximum Detect      1.4 Maximum Non-Detect      1

Variance Detects     0.045 Percent Non-Detects     66.67%

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Minimum Detect      1.1 Minimum Non-Detect      1

Total Number of Observations      6 Number of Distinct Observations      3

Number of Detects      2 Number of Non-Detects      4

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects      0.216 SD of Logged Detects      0.171

Mean Detects      1.25 SD Detects      0.212

Median Detects      1.25 CV Detects      0.17

SD      0.146    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.253 95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      1.083 Standard Error of Mean     0.0844

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

97.5% KM Chebyshev UCL      1.611 99% KM Chebyshev UCL      1.923

   95% KM (z) UCL      1.222    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.337 95% KM Chebyshev UCL      1.451
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Gamma Statistics on Detected Data Only

k hat (MLE)     69.11 k star (bias corrected MLE)    N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     54.87 nu hat (KM)   658.4

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0181 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)   276.4 nu star (bias corrected)    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.808 Mean in Log Scale    -0.302

   95% Gamma Approximate KM-UCL (use when n>=50)       1.189    95% Gamma Adjusted KM-UCL (use when n<50)      1.231

Adjusted Level of Significance ( )     0.0122

Approximate Chi Square Value (658.44, )   599.9 Adjusted Chi Square Value (658.44, )   579.5

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.75 Mean in Log Scale    -0.39

   95% BCA Bootstrap UCL      1.089    95% Bootstrap t UCL      1.328

   95% H-UCL (Log ROS)      1.385

SD in Original Scale      0.375 SD in Log Scale      0.459

   95% t UCL (assumes normality of ROS data)      1.116    95% Percentile Bootstrap UCL      1.055

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.253 95% KM (% Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.399 SD in Log Scale      0.476

   95% t UCL (Assumes normality)      1.078    95% H-Stat UCL      1.312

Number of Missing Observations      0

Minimum  2970 Mean 17393

General Statistics

Total Number of Observations      6 Number of Distinct Observations      6

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Iron

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Coefficient of Variation      1.487 Skewness      2.388

Maximum 69900 Median  8318

SD 25868 Std. Error of Mean 10561
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guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.444 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.599 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Data Not Normal at 5% Significance Level

5% A-D Critical Value      0.717 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.382 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.772 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL 38673    95% Adjusted-CLT UCL (Chen-1995) 45763

   95% Modified-t UCL (Johnson-1978) 40389

Theta hat (MLE) 18519 Theta star (bias corrected MLE) 29951

nu hat (MLE)     11.27 nu star (bias corrected)      6.968

Gamma Statistics

k hat (MLE)      0.939 k star (bias corrected MLE)      0.581

5% K-S Critical Value      0.341 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.872 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  56288    95% Adjusted Gamma UCL (use when n<50) 91896

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      1.319

MLE Mean (bias corrected) 17393 MLE Sd (bias corrected) 22824

Approximate Chi Square Value (0.05)      2.153

Maximum of Logged Data     11.15 SD of logged Data      1.087

Lognormal Statistics

Minimum of Logged Data      7.996 Mean of logged Data      9.145

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.306 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL 42959  97.5% Chebyshev (MVUE) UCL 55118

   99% Chebyshev (MVUE) UCL 79003

Assuming Lognormal Distribution

   95% H-UCL 145572    90% Chebyshev (MVUE) UCL 34198
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Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL 49074    95% Chebyshev(Mean, Sd) UCL 63425

 97.5% Chebyshev(Mean, Sd) UCL 83344    99% Chebyshev(Mean, Sd) UCL 122469

   95% Hall's Bootstrap UCL 148968    95% Percentile Bootstrap UCL 37828

   95% BCA Bootstrap UCL 39498

   95% CLT UCL 34763    95% Jackknife UCL 38673

   95% Standard Bootstrap UCL 32850    95% Bootstrap-t UCL 147320

Inorganics, Dissolved_Lead

General Statistics

Total Number of Observations      6 Number of Distinct Observations      3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 63425

Variance Detects      0.125 Percent Non-Detects     66.67%

Mean Detects      1.05 SD Detects      0.354

Minimum Detect      0.8 Minimum Non-Detect      1

Maximum Detect      1.3 Maximum Non-Detect      1

Number of Detects      2 Number of Non-Detects      4

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects     0.0196 SD of Logged Detects      0.343

Median Detects      1.05 CV Detects      0.337

Skewness Detects    N/A    Kurtosis Detects    N/A    

SD      0.186    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      1.1 95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.883 Standard Error of Mean      0.108

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

97.5% KM Chebyshev UCL      1.555 99% KM Chebyshev UCL      1.954

   95% KM (z) UCL      1.06    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      1.206 95% KM Chebyshev UCL      1.352
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Gamma Statistics on Detected Data Only

k hat (MLE)     17.3 k star (bias corrected MLE)    N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)     22.47 nu hat (KM)   269.7

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)     0.0607 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     69.2 nu star (bias corrected)    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.885 Mean in Log Scale    -0.149

   95% Gamma Approximate KM-UCL (use when n>=50)       1.024    95% Gamma Adjusted KM-UCL (use when n<50)      1.082

Adjusted Level of Significance ( )     0.0122

Approximate Chi Square Value (269.66, )   232.6 Adjusted Chi Square Value (269.66, )   220.1

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.683 Mean in Log Scale    -0.456

   95% BCA Bootstrap UCL      1.088    95% Bootstrap t UCL      1.231

   95% H-UCL (Log ROS)      1.124

SD in Original Scale      0.232 SD in Log Scale      0.246

   95% t UCL (assumes normality of ROS data)      1.076    95% Percentile Bootstrap UCL      1.042

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL      1.1 95% KM (% Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.325 SD in Log Scale      0.399

   95% t UCL (Assumes normality)      0.951    95% H-Stat UCL      1.056

Number of Missing Observations      0

Minimum  1595 Mean  5886

General Statistics

Total Number of Observations      6 Number of Distinct Observations      6

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Magnesium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Coefficient of Variation      0.6 Skewness    -0.178

Maximum  9980 Median  6225

SD  3530 Std. Error of Mean  1441
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guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.19 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.913 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

5% A-D Critical Value      0.703 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.21 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.405 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  8789    95% Adjusted-CLT UCL (Chen-1995)  8144

   95% Modified-t UCL (Johnson-1978)  8772

Theta hat (MLE)  2333 Theta star (bias corrected MLE)  4289

nu hat (MLE)     30.27 nu star (bias corrected)     16.47

Gamma Statistics

k hat (MLE)      2.523 k star (bias corrected MLE)      1.372

5% K-S Critical Value      0.335 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  11687    95% Adjusted Gamma UCL (use when n<50) 15352

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      6.314

MLE Mean (bias corrected)  5886 MLE Sd (bias corrected)  5024

Approximate Chi Square Value (0.05)      8.294

Lognormal Statistics

Minimum of Logged Data      7.375 Mean of logged Data      8.469

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.212 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.871 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 14383  97.5% Chebyshev (MVUE) UCL 17980

   99% Chebyshev (MVUE) UCL 25045

Assuming Lognormal Distribution

   95% H-UCL 20893    90% Chebyshev (MVUE) UCL 11791

Maximum of Logged Data      9.208 SD of logged Data      0.775

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL  7642    95% Percentile Bootstrap UCL  8117

   95% BCA Bootstrap UCL  7989

   95% CLT UCL  8256    95% Jackknife UCL  8789

   95% Standard Bootstrap UCL  8068    95% Bootstrap-t UCL  8711

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL  8789

   90% Chebyshev(Mean, Sd) UCL 10209    95% Chebyshev(Mean, Sd) UCL 12167

 97.5% Chebyshev(Mean, Sd) UCL 14885    99% Chebyshev(Mean, Sd) UCL 20223

Number of Missing Observations      0

Minimum     48.7 Mean  1171

Inorganics, Dissolved_Manganese

General Statistics

Total Number of Observations      6 Number of Distinct Observations      6

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      1.19 Skewness      1.335

Maximum  3600 Median   567.8

SD  1393 Std. Error of Mean   568.6

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.27 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.833 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

5% K-S Critical Value      0.344 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value      0.722 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.185 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.204 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  2316    95% Adjusted-CLT UCL (Chen-1995)  2437

   95% Modified-t UCL (Johnson-1978)  2368
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MLE Mean (bias corrected)  1171 MLE Sd (bias corrected)  1693

Approximate Chi Square Value (0.05)      1.506

Theta hat (MLE)  1596 Theta star (bias corrected MLE)  2450

nu hat (MLE)      8.803 nu star (bias corrected)      5.735

Gamma Statistics

k hat (MLE)      0.734 k star (bias corrected MLE)      0.478

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.141 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.976 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   4458    95% Adjusted Gamma UCL (use when n<50)  7834

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      0.857

Assuming Lognormal Distribution

   95% H-UCL 143987    90% Chebyshev (MVUE) UCL  3652

Maximum of Logged Data      8.189 SD of logged Data      1.583

Lognormal Statistics

Minimum of Logged Data      3.886 Mean of logged Data      6.247

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL  2106    95% Jackknife UCL  2316

   95% Standard Bootstrap UCL  2036    95% Bootstrap-t UCL  4627

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  4717  97.5% Chebyshev (MVUE) UCL  6196

   99% Chebyshev (MVUE) UCL  9099

Suggested UCL to Use

95% Student's-t UCL  2316

   90% Chebyshev(Mean, Sd) UCL  2877    95% Chebyshev(Mean, Sd) UCL  3649

 97.5% Chebyshev(Mean, Sd) UCL  4722    99% Chebyshev(Mean, Sd) UCL  6828

   95% Hall's Bootstrap UCL  6985    95% Percentile Bootstrap UCL  2048

   95% BCA Bootstrap UCL  2228

Number of Detects      1 Number of Non-Detects      5

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Inorganics, Dissolved_Mercury

General Statistics

Total Number of Observations      6 Number of Distinct Observations      2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      6 Number of Distinct Observations      5

Number of Detects      5 Number of Non-Detects      1

Inorganics, Dissolved_Nickel

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Mercury was not processed!

Mean Detects      2.51 SD Detects      1.015

Median Detects      2.1 CV Detects      0.404

Maximum Detect      4.2 Maximum Non-Detect      1

Variance Detects      1.031 Percent Non-Detects     16.67%

Number of Distinct Detects      4 Number of Distinct Non-Detects      1

Minimum Detect      1.55 Minimum Non-Detect      1

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.265 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic      0.859 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects      1.516 Kurtosis Detects      2.668

Mean of Logged Detects      0.863 SD of Logged Detects      0.369

SD      1.002    95% KM (BCA) UCL    N/A    

95% KM (t) UCL      3.18 95% KM (Percentile Bootstrap) UCL    N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.258 Standard Error of Mean      0.457

5% Lilliefors Critical Value      0.396 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      0.373 Anderson-Darling GOF Test

5% A-D Critical Value      0.679 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      5.114 99% KM Chebyshev UCL      6.808

   95% KM (z) UCL      3.01    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      3.63 95% KM Chebyshev UCL      4.252

Theta hat (MLE)      0.284 Theta star (bias corrected MLE)      0.685

nu hat (MLE)     88.23 nu star (bias corrected)     36.63

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      8.823 k star (bias corrected MLE)      3.663

K-S Test Statistic      0.256 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.358 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      2.51 MLE Sd (bias corrected)      1.312
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Approximate Chi Square Value (60.98, )     44.02 Adjusted Chi Square Value (60.98, )     38.87

   95% Gamma Approximate KM-UCL (use when n>=50)       3.128    95% Gamma Adjusted KM-UCL (use when n<50)      3.543

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      5.081 nu hat (KM)     60.98

Maximum      4.2 Median      2.1

SD      1.253 CV      0.581

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.396 Mean      2.158

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance ( )     0.0122

Approximate Chi Square Value (16.92, )      8.612 Adjusted Chi Square Value (16.92, )      6.586

nu hat (MLE)     31.16 nu star (bias corrected)     16.92

MLE Mean (bias corrected)      2.158 MLE Sd (bias corrected)      1.817

k hat (MLE)      2.597 k star (bias corrected MLE)      1.41

Theta hat (MLE)      0.831 Theta star (bias corrected MLE)      1.531

Lilliefors Test Statistic      0.228 Lilliefors GOF Test

5% Lilliefors Critical Value      0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic      0.935 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      4.238    95% Gamma Adjusted UCL (use when n<50)      5.541

   95% BCA Bootstrap UCL      3.038    95% Bootstrap t UCL      3.485

   95% H-UCL (Log ROS)      4.186

SD in Original Scale      1.114 SD in Log Scale      0.505

   95% t UCL (assumes normality of ROS data)      3.163    95% Percentile Bootstrap UCL      2.967

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.247 Mean in Log Scale      0.707

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.175 Mean in Log Scale      0.603

KM SD (logged)      0.441    95% Critical H Value (KM-Log)      2.502

KM Standard Error of Mean (logged)      0.201

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)      0.719    95% H-UCL (KM -Log)      3.703

Suggested UCL to Use

95% KM (t) UCL      3.18 95% KM (Percentile Bootstrap) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      1.224 SD in Log Scale      0.716

   95% t UCL (Assumes normality)      3.182    95% H-Stat UCL      6.619
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Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Number of Missing Observations      0

Minimum  1400 Mean  3727

General Statistics

Total Number of Observations      6 Number of Distinct Observations      6

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Potassium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.547 Skewness   -0.084

Maximum  5970 Median  3805

SD  2039 Std. Error of Mean   832.4

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.202 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.872 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

5% A-D Critical Value      0.701 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.235 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.486 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  5404    95% Adjusted-CLT UCL (Chen-1995)  5065

   95% Modified-t UCL (Johnson-1978)  5399

Theta hat (MLE)  1133 Theta star (bias corrected MLE)  2122

nu hat (MLE)     39.48 nu star (bias corrected)     21.07

Gamma Statistics

k hat (MLE)      3.29 k star (bias corrected MLE)      1.756

5% K-S Critical Value      0.334 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   6744    95% Adjusted Gamma UCL (use when n<50)  8516

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      9.221

MLE Mean (bias corrected)  3727 MLE Sd (bias corrected)  2812

Approximate Chi Square Value (0.05)     11.64
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Lognormal Statistics

Minimum of Logged Data      7.244 Mean of logged Data      8.064

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.223 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.836 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  8205  97.5% Chebyshev (MVUE) UCL 10116

   99% Chebyshev (MVUE) UCL 13870

Assuming Lognormal Distribution

   95% H-UCL  9677    90% Chebyshev (MVUE) UCL  6828

Maximum of Logged Data      8.695 SD of logged Data      0.658

   95% Hall's Bootstrap UCL  5100    95% Percentile Bootstrap UCL  4930

   95% BCA Bootstrap UCL  4897

   95% CLT UCL  5096    95% Jackknife UCL  5404

   95% Standard Bootstrap UCL  4953    95% Bootstrap-t UCL  5433

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL  5404

   90% Chebyshev(Mean, Sd) UCL  6224    95% Chebyshev(Mean, Sd) UCL  7355

 97.5% Chebyshev(Mean, Sd) UCL  8925    99% Chebyshev(Mean, Sd) UCL 12008

Number of Missing Observations      0

Minimum 64500 Mean 97108

Inorganics, Dissolved_Sodium

General Statistics

Total Number of Observations      6 Number of Distinct Observations      6

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.325 Skewness      0.523

Maximum 146000 Median 95925

SD 31596 Std. Error of Mean 12899
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Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.176 Lilliefors GOF Test

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

5% A-D Critical Value      0.698 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.21 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic      0.284 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL 123100    95% Adjusted-CLT UCL (Chen-1995) 121269

   95% Modified-t UCL (Johnson-1978) 123559

Theta hat (MLE)  8447 Theta star (bias corrected MLE) 16573

nu hat (MLE)   138 nu star (bias corrected)     70.31

Gamma Statistics

k hat (MLE)     11.5 k star (bias corrected MLE)      5.859

5% K-S Critical Value      0.332 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 131285    95% Adjusted Gamma UCL (use when n<50) 147244

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value     46.37

MLE Mean (bias corrected) 97108 MLE Sd (bias corrected) 40117

Approximate Chi Square Value (0.05)     52.01

Lognormal Statistics

Minimum of Logged Data     11.07 Mean of logged Data     11.44

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.194 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 153383  97.5% Chebyshev (MVUE) UCL 177739

   99% Chebyshev (MVUE) UCL 225582

Assuming Lognormal Distribution

   95% H-UCL 136439    90% Chebyshev (MVUE) UCL 135834

Maximum of Logged Data     11.89 SD of logged Data      0.326

   95% CLT UCL 118325    95% Jackknife UCL 123100

   95% Standard Bootstrap UCL 116481    95% Bootstrap-t UCL 128447

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% Hall's Bootstrap UCL 121113    95% Percentile Bootstrap UCL 115975

   95% BCA Bootstrap UCL 117167

Inorganics, Dissolved_Zinc

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 123100

   90% Chebyshev(Mean, Sd) UCL 135805    95% Chebyshev(Mean, Sd) UCL 153333

 97.5% Chebyshev(Mean, Sd) UCL 177661    99% Chebyshev(Mean, Sd) UCL 225450

SD      4.442 Std. Error of Mean      1.813

Coefficient of Variation      0.566 Skewness      0.844

Minimum      2.2 Mean      7.842

Maximum     15.4 Median      7.075

Total Number of Observations      6 Number of Distinct Observations      6

Number of Missing Observations      0

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.224 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.946 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test

A-D Test Statistic      0.246 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.701 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     11.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     11.5    95% Adjusted-CLT UCL (Chen-1995)     11.49

Theta hat (MLE)      2.309 Theta star (bias corrected MLE)      4.334

nu hat (MLE)     40.76 nu star (bias corrected)     21.71

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      3.397 k star (bias corrected MLE)      1.809

K-S Test Statistic      0.178 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.334 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      7.842 MLE Sd (bias corrected)      5.829
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      14.04    95% Adjusted Gamma UCL (use when n<50)     17.66

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      9.642

Approximate Chi Square Value (0.05)     12.12

Lognormal Statistics

Minimum of Logged Data      0.788 Mean of logged Data      1.905

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.223 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.941 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     17.16  97.5% Chebyshev (MVUE) UCL     21.14

   99% Chebyshev (MVUE) UCL     28.94

Assuming Lognormal Distribution

   95% H-UCL     19.99    90% Chebyshev (MVUE) UCL     14.3

Maximum of Logged Data      2.734 SD of logged Data      0.649

   95% Hall's Bootstrap UCL     35.5    95% Percentile Bootstrap UCL     10.73

   95% BCA Bootstrap UCL     11.14

   95% CLT UCL     10.82    95% Jackknife UCL     11.5

   95% Standard Bootstrap UCL     10.63    95% Bootstrap-t UCL     12.99

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Other_Alkalinity (mg/L)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     11.5

   90% Chebyshev(Mean, Sd) UCL     13.28    95% Chebyshev(Mean, Sd) UCL     15.75

 97.5% Chebyshev(Mean, Sd) UCL     19.17    99% Chebyshev(Mean, Sd) UCL     25.88

SD     57.91 Std. Error of Mean     23.64

Coefficient of Variation      0.847 Skewness      1.939

Minimum     28 Mean     68.33

Maximum   180 Median     42

Total Number of Observations      6 Number of Distinct Observations      6

Number of Missing Observations      0

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
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5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.31 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.742 Shapiro Wilk GOF Test

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test

A-D Test Statistic      0.56 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.703 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   119.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   116    95% Adjusted-CLT UCL (Chen-1995)   127.2

Theta hat (MLE)     29.16 Theta star (bias corrected MLE)     53.28

nu hat (MLE)     28.12 nu star (bias corrected)     15.39

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.343 k star (bias corrected MLE)      1.283

K-S Test Statistic      0.29 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.335 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    139.6    95% Adjusted Gamma UCL (use when n<50)   185.6

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      5.666

MLE Mean (bias corrected)     68.33 MLE Sd (bias corrected)     60.34

Approximate Chi Square Value (0.05)      7.535

Lognormal Statistics

Minimum of Logged Data      3.332 Mean of logged Data      3.996

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.25 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.881 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   146.6  97.5% Chebyshev (MVUE) UCL   181.5

   99% Chebyshev (MVUE) UCL   250.1

Assuming Lognormal Distribution

   95% H-UCL   182.1    90% Chebyshev (MVUE) UCL   121.5

Maximum of Logged Data      5.193 SD of logged Data      0.69

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL   313    95% Percentile Bootstrap UCL   108.5

   95% BCA Bootstrap UCL   122

   95% CLT UCL   107.2    95% Jackknife UCL   116

   95% Standard Bootstrap UCL   104.5    95% Bootstrap-t UCL   338.9

Nonparametric Distribution Free UCLs

Other_Dissolved Organic Carbon (average)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL   116

   90% Chebyshev(Mean, Sd) UCL   139.3    95% Chebyshev(Mean, Sd) UCL   171.4

 97.5% Chebyshev(Mean, Sd) UCL   216    99% Chebyshev(Mean, Sd) UCL   303.5

SD      3.857 Std. Error of Mean      1.575

Coefficient of Variation      0.782 Skewness      1.396

Minimum      1.2 Mean      4.933

Maximum     12 Median      4.8

Total Number of Observations      6 Number of Distinct Observations      5

Number of Missing Observations      0

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.316 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.839 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test

A-D Test Statistic      0.399 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.704 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      8.256

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      8.106    95% Adjusted-CLT UCL (Chen-1995)      8.482

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.012 k star (bias corrected MLE)      1.117

K-S Test Statistic      0.246 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.336 Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)      2.452 Theta star (bias corrected MLE)      4.416

nu hat (MLE)     24.14 nu star (bias corrected)     13.41

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      10.72    95% Adjusted Gamma UCL (use when n<50)     14.65

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      4.514

MLE Mean (bias corrected)      4.933 MLE Sd (bias corrected)      4.668

Approximate Chi Square Value (0.05)      6.167

Lognormal Statistics

Minimum of Logged Data      0.182 Mean of logged Data      1.327

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.28 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.916 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     12.34  97.5% Chebyshev (MVUE) UCL     15.53

   99% Chebyshev (MVUE) UCL     21.78

Assuming Lognormal Distribution

   95% H-UCL     20.41    90% Chebyshev (MVUE) UCL     10.05

Maximum of Logged Data      2.485 SD of logged Data      0.836

   95% Hall's Bootstrap UCL     19.1    95% Percentile Bootstrap UCL      7.3

   95% BCA Bootstrap UCL      7.883

   95% CLT UCL      7.524    95% Jackknife UCL      8.106

   95% Standard Bootstrap UCL      7.285    95% Bootstrap-t UCL      9.839

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Other_Hardness as CaCO3, Calculated (mg/L)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      8.106

   90% Chebyshev(Mean, Sd) UCL      9.658    95% Chebyshev(Mean, Sd) UCL     11.8

 97.5% Chebyshev(Mean, Sd) UCL     14.77    99% Chebyshev(Mean, Sd) UCL     20.6

SD     63.21 Std. Error of Mean     25.8

Minimum     32.3 Mean   104.7

Maximum   195.8 Median   104.6

Total Number of Observations      6 Number of Distinct Observations      6

Number of Missing Observations      0
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Coefficient of Variation      0.604 Skewness      0.252

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.176 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.953 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test

A-D Test Statistic      0.278 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.702 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   157.2

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   156.7    95% Adjusted-CLT UCL (Chen-1995)   150

Theta hat (MLE)     37.68 Theta star (bias corrected MLE)     69.79

nu hat (MLE)     33.35 nu star (bias corrected)     18.01

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      2.779 k star (bias corrected MLE)      1.501

K-S Test Statistic      0.204 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.335 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    200.7    95% Adjusted Gamma UCL (use when n<50)   259.7

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value      7.263

MLE Mean (bias corrected)   104.7 MLE Sd (bias corrected)     85.49

Approximate Chi Square Value (0.05)      9.397

Lognormal Statistics

Minimum of Logged Data      3.475 Mean of logged Data      4.461

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.194 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.921 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   242.6  97.5% Chebyshev (MVUE) UCL   301.4

   99% Chebyshev (MVUE) UCL   416.9

Assuming Lognormal Distribution

   95% H-UCL   316.7    90% Chebyshev (MVUE) UCL   200.2

Maximum of Logged Data      5.277 SD of logged Data      0.719
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   95% Hall's Bootstrap UCL   153.3    95% Percentile Bootstrap UCL   144.2

   95% BCA Bootstrap UCL   144.8

   95% CLT UCL   147.2    95% Jackknife UCL   156.7

   95% Standard Bootstrap UCL   144.2    95% Bootstrap-t UCL   165.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Other_pH, field (S_U_)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL   156.7

   90% Chebyshev(Mean, Sd) UCL   182.1    95% Chebyshev(Mean, Sd) UCL   217.2

 97.5% Chebyshev(Mean, Sd) UCL   265.9    99% Chebyshev(Mean, Sd) UCL   361.5

SD      0.21 Std. Error of Mean     0.0859

Coefficient of Variation     0.0337 Skewness    -0.635

Minimum      5.92 Mean      6.252

Maximum      6.48 Median      6.27

Total Number of Observations      6 Number of Distinct Observations      6

Number of Missing Observations      0

5% Lilliefors Critical Value      0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.213 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.928 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test

A-D Test Statistic      0.326 Anderson-Darling Gamma GOF Test

5% A-D Critical Value      0.696 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      6.421

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      6.425    95% Adjusted-CLT UCL (Chen-1995)      6.369

Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.232 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.332 Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)    0.00597 Theta star (bias corrected MLE)     0.0119

nu hat (MLE) 12576 nu star (bias corrected)  6289

Gamma Statistics

k hat (MLE)  1048 k star (bias corrected MLE)   524.1

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.439    95% Adjusted Gamma UCL (use when n<50)      6.51

Adjusted Level of Significance     0.0122 Adjusted Chi Square Value  6040

MLE Mean (bias corrected)      6.252 MLE Sd (bias corrected)      0.273

Approximate Chi Square Value (0.05)  6106

Lognormal Statistics

Minimum of Logged Data      1.778 Mean of logged Data      1.832

5% Lilliefors Critical Value      0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.215 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.925 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      6.629  97.5% Chebyshev (MVUE) UCL      6.792

   99% Chebyshev (MVUE) UCL      7.113

Assuming Lognormal Distribution

   95% H-UCL    N/A       90% Chebyshev (MVUE) UCL      6.511

Maximum of Logged Data      1.869 SD of logged Data     0.0339

   95% Hall's Bootstrap UCL      6.363    95% Percentile Bootstrap UCL      6.378

   95% BCA Bootstrap UCL      6.363

   95% CLT UCL      6.393    95% Jackknife UCL      6.425

   95% Standard Bootstrap UCL      6.382    95% Bootstrap-t UCL      6.398

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      6.425

   90% Chebyshev(Mean, Sd) UCL      6.509    95% Chebyshev(Mean, Sd) UCL      6.626

 97.5% Chebyshev(Mean, Sd) UCL      6.788    99% Chebyshev(Mean, Sd) UCL      7.107
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APPENDIX B18 

POREWATER – REFERENCE 



Number of Bootstrap Operations   2000

Inorganics, Dissolved_Aluminum

From File   ProUCl Input - Eco PW Ref_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/24/2016 11:45:21 AM

Maximum     69.6 Median     38.5

SD     22.16 Std. Error of Mean     12.8

Number of Missing Observations      0

Minimum     26.7 Mean     44.93

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

Normal GOF Test

Shapiro Wilk Test Statistic      0.937 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.493 Skewness      1.196

   95% Student's-t UCL     82.29    95% Adjusted-CLT UCL (Chen-1995)     75.42

   95% Modified-t UCL (Johnson-1978)     83.77

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.281 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

nu hat (MLE)     38.87 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

k hat (MLE)      6.479 k star (bias corrected MLE)    N/A    

Theta hat (MLE)      6.935 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.982 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    
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Maximum of Logged Data      4.243 SD of logged Data      0.483

Lognormal Statistics

Minimum of Logged Data      3.285 Mean of logged Data      3.726

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.229 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     97.8  97.5% Chebyshev (MVUE) UCL   120.7

   99% Chebyshev (MVUE) UCL   165.8

Assuming Lognormal Distribution

   95% H-UCL   398.4    90% Chebyshev (MVUE) UCL     81.28

   90% Chebyshev(Mean, Sd) UCL     83.32    95% Chebyshev(Mean, Sd) UCL   100.7

 97.5% Chebyshev(Mean, Sd) UCL   124.8    99% Chebyshev(Mean, Sd) UCL   172.2

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL     65.98    95% Jackknife UCL     82.29

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Arsenic

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL     82.29

Variance Detects   137.8 Percent Non-Detects     33.33%

Mean Detects     10.4 SD Detects     11.74

Minimum Detect      2.1 Minimum Non-Detect      1

Maximum Detect     18.7 Maximum Non-Detect      1

Number of Detects      2 Number of Non-Detects      1

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Mean of Logged Detects      1.835 SD of Logged Detects      1.546

Median Detects     10.4 CV Detects      1.129

Skewness Detects    N/A    Kurtosis Detects    N/A    
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Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

SD      8.097    95% KM (BCA) UCL    N/A    

   95% KM (t) UCL     26.57    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      7.267 Standard Error of Mean      6.611

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      1.124 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL     48.55 99% KM Chebyshev UCL     73.05

   95% KM (z) UCL     18.14    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL     27.1 95% KM Chebyshev UCL     36.08

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.805 nu hat (KM)      4.832

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Theta hat (MLE)      9.249 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      4.498 nu star (bias corrected)    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      6.948 Mean in Log Scale      0.18

   95% Gamma Approximate KM-UCL (use when n>=50)      32.65    95% Gamma Adjusted KM-UCL (use when n<50)   157.9

Adjusted Level of Significance ( )    0.00136

Approximate Chi Square Value (4.83, )      1.076 Adjusted Chi Square Value (4.83, )      0.222

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      7.1 Mean in Log Scale      0.992

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS) 8.765E+39

SD in Original Scale     10.23 SD in Log Scale      3.069

   95% t UCL (assumes normality of ROS data)     24.19    95% Percentile Bootstrap UCL    N/A    

Suggested UCL to Use

99% KM (Chebyshev) UCL     73.05

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     10.08 SD in Log Scale      1.824

   95% t UCL (Assumes normality)     24.09    95% H-Stat UCL 3.181E+14

Page 3 of 26



Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Number of Missing Observations      0

Minimum     65.2 Mean     98.6

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Barium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.399 Skewness      1.069

Maximum   142 Median     88.6

SD     39.36 Std. Error of Mean     22.73

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.267 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.952 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

k hat (MLE)      9.792 k star (bias corrected MLE)    N/A    

Theta hat (MLE)     10.07 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL   165    95% Adjusted-CLT UCL (Chen-1995)   151

   95% Modified-t UCL (Johnson-1978)   167.3

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

nu hat (MLE)     58.75 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.222 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.985 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics

Minimum of Logged Data      4.177 Mean of logged Data      4.539

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% Chebyshev (MVUE) UCL   193.8  97.5% Chebyshev (MVUE) UCL   235.1

   99% Chebyshev (MVUE) UCL   316.1

Assuming Lognormal Distribution

   95% H-UCL   418.2    90% Chebyshev (MVUE) UCL   164.1

Maximum of Logged Data      4.956 SD of logged Data      0.392

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL   136    95% Jackknife UCL   165

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL   165

   90% Chebyshev(Mean, Sd) UCL   166.8    95% Chebyshev(Mean, Sd) UCL   197.7

 97.5% Chebyshev(Mean, Sd) UCL   240.5    99% Chebyshev(Mean, Sd) UCL   324.7

Number of Missing Observations      0

Minimum 22300 Mean 37700

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Calcium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.534 Skewness      1.43

Maximum 60500 Median 30300

SD 20146 Std. Error of Mean 11632

Lilliefors Test Statistic      0.31 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic      0.899 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level
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Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

k hat (MLE)      5.705 k star (bias corrected MLE)    N/A    

Theta hat (MLE)  6609 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL 71664    95% Adjusted-CLT UCL (Chen-1995) 67093

   95% Modified-t UCL (Johnson-1978) 73264

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

nu hat (MLE)     34.23 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lognormal Statistics

Minimum of Logged Data     10.01 Mean of logged Data     10.45

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.266 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.953 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 84274  97.5% Chebyshev (MVUE) UCL 104507

   99% Chebyshev (MVUE) UCL 144250

Assuming Lognormal Distribution

   95% H-UCL 433045    90% Chebyshev (MVUE) UCL 69697

Maximum of Logged Data     11.01 SD of logged Data      0.511

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL 56832    95% Jackknife UCL 71664

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

Suggested UCL to Use

95% Student's-t UCL 71664

   90% Chebyshev(Mean, Sd) UCL 72595    95% Chebyshev(Mean, Sd) UCL 88401

 97.5% Chebyshev(Mean, Sd) UCL 110339    99% Chebyshev(Mean, Sd) UCL 153433
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Number of Detects      1 Number of Non-Detects      2

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

General Statistics

Total Number of Observations      3 Number of Distinct Observations      2

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Chromium

Total Number of Observations      3 Number of Distinct Observations      3

Number of Detects      2 Number of Non-Detects      1

Inorganics, Dissolved_Cobalt

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Chromium was not processed!

Mean Detects      2.65 SD Detects      2.051

Median Detects      2.65 CV Detects      0.774

Maximum Detect      4.1 Maximum Non-Detect      1

Variance Detects      4.205 Percent Non-Detects     33.33%

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

Minimum Detect      1.2 Minimum Non-Detect      1

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects    N/A    Kurtosis Detects    N/A    

Mean of Logged Detects      0.797 SD of Logged Detects      0.869

   95% KM (z) UCL      4.002    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL      5.57 95% KM Chebyshev UCL      7.142

SD      1.417 95% KM (BCA) UCL    N/A    

   95% KM (t) UCL      5.477    95% KM (Percentile Bootstrap) UCL    N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      2.1 Standard Error of Mean      1.157

97.5% KM Chebyshev UCL      9.323 99% KM Chebyshev UCL     13.61
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Theta hat (MLE)      0.893 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     11.87 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      2.967 k star (bias corrected MLE)    N/A    

Adjusted Level of Significance ( )    0.00136

Approximate Chi Square Value (13.19, )      6.018 Adjusted Chi Square Value (13.19, )      2.855

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      2.198 nu hat (KM)     13.19

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

SD in Original Scale      2.052 SD in Log Scale      1.724

   95% t UCL (assumes normality of ROS data)      5.271    95% Percentile Bootstrap UCL    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      1.812 Mean in Log Scale    -0.134

   95% Gamma Approximate KM-UCL (use when n>=50)       4.601    95% Gamma Adjusted KM-UCL (use when n<50)      9.699

SD in Original Scale      1.909 SD in Log Scale      1.057

   95% t UCL (Assumes normality)      5.151    95% H-Stat UCL 71026

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.933 Mean in Log Scale      0.3

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS) 3.322E+12

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Copper

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (BCA) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Total Number of Observations      3 Number of Distinct Observations      2

Number of Detects      1 Number of Non-Detects      2
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The data set for variable Inorganics, Dissolved_Copper was not processed!

Minimum  5710 Mean 20070

Maximum 44400 Median 10100

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Iron

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.834 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD 21184 Std. Error of Mean 12231

Coefficient of Variation      1.056 Skewness      1.649

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 55784    95% Adjusted-CLT UCL (Chen-1995) 52628

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.348 Lilliefors GOF Test

Theta hat (MLE) 13853 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)      8.693 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      1.449 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978) 57724

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.279 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.938 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics

Minimum of Logged Data      8.65 Mean of logged Data      9.524

   95% Chebyshev (MVUE) UCL 64627  97.5% Chebyshev (MVUE) UCL 84245

   99% Chebyshev (MVUE) UCL 122780

Assuming Lognormal Distribution

   95% H-UCL 7.448E+8    90% Chebyshev (MVUE) UCL 50493

Maximum of Logged Data     10.7 SD of logged Data      1.059

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL 40188    95% Jackknife UCL 55784

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Lead

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL 55784

   90% Chebyshev(Mean, Sd) UCL 56762    95% Chebyshev(Mean, Sd) UCL 73383

 97.5% Chebyshev(Mean, Sd) UCL 96452    99% Chebyshev(Mean, Sd) UCL 141765

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Lead was not processed!

Number of Detects      1 Number of Non-Detects      2

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

General Statistics

Total Number of Observations      3 Number of Distinct Observations      2

Number of Missing Observations      0

Minimum  3640 Mean  5957

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

Inorganics, Dissolved_Magnesium

Coefficient of Variation      0.379 Skewness    -0.245

Maximum  8150 Median  6080

SD  2258 Std. Error of Mean  1303
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Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.188 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.998 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

k hat (MLE)      9.626 k star (bias corrected MLE)    N/A    

Theta hat (MLE)   618.8 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL  9763    95% Adjusted-CLT UCL (Chen-1995)  7903

   95% Modified-t UCL (Johnson-1978)  9732

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

nu hat (MLE)     57.75 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lognormal Statistics

Minimum of Logged Data      8.2 Mean of logged Data      8.639

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.238 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.976 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 11972  97.5% Chebyshev (MVUE) UCL 14569

   99% Chebyshev (MVUE) UCL 19672

Assuming Lognormal Distribution

   95% H-UCL 28460    90% Chebyshev (MVUE) UCL 10100

Maximum of Logged Data      9.006 SD of logged Data      0.408

   95% CLT UCL  8101    95% Jackknife UCL  9763

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL  9763

   90% Chebyshev(Mean, Sd) UCL  9867    95% Chebyshev(Mean, Sd) UCL 11638

 97.5% Chebyshev(Mean, Sd) UCL 14096    99% Chebyshev(Mean, Sd) UCL 18925

Minimum  1260 Mean  3590

Maximum  6320 Median  3190

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Manganese

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.982 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD  2554 Std. Error of Mean  1474

Coefficient of Variation      0.711 Skewness      0.688

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  7895    95% Adjusted-CLT UCL (Chen-1995)  6640

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.229 Lilliefors GOF Test

Theta hat (MLE)  1351 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      2.657 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)  7993
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nu hat (MLE)     15.94 nu star (bias corrected)    N/A    

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.992 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Maximum of Logged Data      8.751 SD of logged Data      0.809

Lognormal Statistics

Minimum of Logged Data      7.139 Mean of logged Data      7.986

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.207 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 10443  97.5% Chebyshev (MVUE) UCL 13397

   99% Chebyshev (MVUE) UCL 19198

Assuming Lognormal Distribution

   95% H-UCL 1712704    90% Chebyshev (MVUE) UCL  8315

   90% Chebyshev(Mean, Sd) UCL  8013    95% Chebyshev(Mean, Sd) UCL 10016

 97.5% Chebyshev(Mean, Sd) UCL 12797    99% Chebyshev(Mean, Sd) UCL 18259

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL  6015    95% Jackknife UCL  7895

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

General Statistics

Total Number of Observations      3 Number of Distinct Observations      2

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Mercury

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL  7895

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Detects      1 Number of Non-Detects      2

Number of Distinct Detects      1 Number of Distinct Non-Detects      1
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Inorganics, Dissolved_Nickel

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Mercury was not processed!

Maximum      3.8 Median      1.4

SD      1.415 Std. Error of Mean      0.817

Number of Missing Observations      0

Minimum      1.3 Mean      2.167

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

Normal GOF Test

Shapiro Wilk Test Statistic      0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.653 Skewness      1.722

   95% Student's-t UCL      4.553    95% Adjusted-CLT UCL (Chen-1995)      4.379

   95% Modified-t UCL (Johnson-1978)      4.688

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.373 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

nu hat (MLE)     24.29 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

k hat (MLE)      4.048 k star (bias corrected MLE)    N/A    

Theta hat (MLE)      0.535 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.802 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.363 Lilliefors Lognormal GOF Test
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Maximum of Logged Data      1.335 SD of logged Data      0.599

Lognormal Statistics

Minimum of Logged Data      0.262 Mean of logged Data      0.645

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      5.23  97.5% Chebyshev (MVUE) UCL      6.567

   99% Chebyshev (MVUE) UCL      9.193

Assuming Lognormal Distribution

   95% H-UCL     61.9    90% Chebyshev (MVUE) UCL      4.267

   90% Chebyshev(Mean, Sd) UCL      4.618    95% Chebyshev(Mean, Sd) UCL      5.729

 97.5% Chebyshev(Mean, Sd) UCL      7.27    99% Chebyshev(Mean, Sd) UCL     10.3

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL      3.511    95% Jackknife UCL      4.553

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Potassium

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL      4.553

Variance Detects 6624800 Percent Non-Detects     33.33%

Mean Detects  3900 SD Detects  2574

Minimum Detect  2080 Minimum Non-Detect   500

Maximum Detect  5720 Maximum Non-Detect   500

Number of Detects      2 Number of Non-Detects      1

Number of Distinct Detects      2 Number of Distinct Non-Detects      1

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects      8.146 SD of Logged Detects      0.715

Median Detects  3900 CV Detects      0.66

Skewness Detects    N/A    Kurtosis Detects    N/A    
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Normal GOF Test on Detects Only

   95% KM (z) UCL  5702    95% KM Bootstrap t UCL    N/A    

90% KM Chebyshev UCL  8120 95% KM Chebyshev UCL 10546

SD  2186 95% KM (BCA) UCL    N/A    

   95% KM (t) UCL  7978    95% KM (Percentile Bootstrap) UCL    N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean  2767 Standard Error of Mean  1785

Theta hat (MLE)   921.8 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     16.92 nu star (bias corrected)    N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      4.231 k star (bias corrected MLE)    N/A    

97.5% KM Chebyshev UCL 13911 99% KM Chebyshev UCL 20523

Adjusted Level of Significance ( )    0.00136

Approximate Chi Square Value (9.61, )      3.702 Adjusted Chi Square Value (9.61, )      1.456

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      1.602 nu hat (KM)      9.614

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

SD in Original Scale  2742 SD in Log Scale      1.42

   95% t UCL (assumes normality of ROS data)  7339    95% Percentile Bootstrap UCL    N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale  2716 Mean in Log Scale      7.38

   95% Gamma Approximate KM-UCL (use when n>=50)   7185    95% Gamma Adjusted KM-UCL (use when n<50) 18270

SD in Original Scale  2784 SD in Log Scale      1.597

   95% t UCL (Assumes normality)  7378    95% H-Stat UCL 8.953E+13

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale  2683 Mean in Log Scale      7.271

   95% BCA Bootstrap UCL    N/A       95% Bootstrap t UCL    N/A    

   95% H-UCL (Log ROS) 5.387E+11

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% KM (BCA) UCL    N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level
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However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Inorganics, Dissolved_Silver

General Statistics

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Inorganics, Dissolved_Silver was not processed!

Number of Distinct Detects      1 Number of Distinct Non-Detects      1

Total Number of Observations      3 Number of Distinct Observations      2

Number of Detects      1 Number of Non-Detects      2

Minimum 59400 Mean 91500

Maximum 121000 Median 94100

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Sodium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic      0.995 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD 30882 Std. Error of Mean 17830

Coefficient of Variation      0.338 Skewness    -0.376

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 143563    95% Adjusted-CLT UCL (Chen-1995) 116690

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.2 Lilliefors GOF Test

Theta hat (MLE)  7497 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     73.23 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)     12.21 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978) 142917

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

Lognormal Statistics

Minimum of Logged Data     10.99 Mean of logged Data     11.38

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.243 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.972 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 173505  97.5% Chebyshev (MVUE) UCL 208933

   99% Chebyshev (MVUE) UCL 278525

Assuming Lognormal Distribution

   95% H-UCL 314687    90% Chebyshev (MVUE) UCL 147980

Maximum of Logged Data     11.7 SD of logged Data      0.361

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL 120827    95% Jackknife UCL 143563

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL 143563

   90% Chebyshev(Mean, Sd) UCL 144990    95% Chebyshev(Mean, Sd) UCL 169218

 97.5% Chebyshev(Mean, Sd) UCL 202847    99% Chebyshev(Mean, Sd) UCL 268905

Minimum      2.8 Mean      6.567

Maximum     12.1 Median      4.8

Total Number of Observations      3 Number of Distinct Observations      3

Number of Missing Observations      0

Inorganics, Dissolved_Zinc

General Statistics
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Normal GOF Test

Shapiro Wilk Test Statistic      0.902 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      4.895 Std. Error of Mean      2.826

Coefficient of Variation      0.745 Skewness      1.413

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     14.82    95% Adjusted-CLT UCL (Chen-1995)     13.68

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.308 Lilliefors GOF Test

Theta hat (MLE)      2.296 Theta star (bias corrected MLE)    N/A    

nu hat (MLE)     17.16 nu star (bias corrected)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE)      2.861 k star (bias corrected MLE)    N/A    

   95% Modified-t UCL (Johnson-1978)     15.2

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Lognormal Statistics

Minimum of Logged Data      1.03 Mean of logged Data      1.697

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.236 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.977 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     17.85  97.5% Chebyshev (MVUE) UCL     22.77

   99% Chebyshev (MVUE) UCL     32.42

Assuming Lognormal Distribution

   95% H-UCL  1119    90% Chebyshev (MVUE) UCL     14.32

Maximum of Logged Data      2.493 SD of logged Data      0.74

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL     11.22    95% Jackknife UCL     14.82

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL     14.82

   90% Chebyshev(Mean, Sd) UCL     15.05    95% Chebyshev(Mean, Sd) UCL     18.89

 97.5% Chebyshev(Mean, Sd) UCL     24.22    99% Chebyshev(Mean, Sd) UCL     34.69

Number of Missing Observations      0

Minimum     23 Mean     70.67

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Other_Alkalinity (mg/L)

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.979 Skewness      1.628

Maximum   150 Median     39

SD     69.17 Std. Error of Mean     39.93

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.343 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.843 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

k hat (MLE)      1.703 k star (bias corrected MLE)    N/A    

Theta hat (MLE)     41.49 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL   187.3    95% Adjusted-CLT UCL (Chen-1995)   176.5

   95% Modified-t UCL (Johnson-1978)   193.5

nu hat (MLE)     10.22 nu star (bias corrected)    N/A    
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lognormal Statistics

Minimum of Logged Data      3.135 Mean of logged Data      3.937

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.278 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   218.4  97.5% Chebyshev (MVUE) UCL   283.2

   99% Chebyshev (MVUE) UCL   410.6

Assuming Lognormal Distribution

   95% H-UCL 456002    90% Chebyshev (MVUE) UCL   171.6

Maximum of Logged Data      5.011 SD of logged Data      0.967

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL   136.4    95% Jackknife UCL   187.3

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL   187.3

   90% Chebyshev(Mean, Sd) UCL   190.5    95% Chebyshev(Mean, Sd) UCL   244.7

 97.5% Chebyshev(Mean, Sd) UCL   320.1    99% Chebyshev(Mean, Sd) UCL   468

Number of Missing Observations      0

Minimum      7.2 Mean      9.967

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Other_Dissolved Organic Carbon (average)

Maximum     13 Median      9.7

SD      2.909 Std. Error of Mean      1.68
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Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.292 Skewness      0.409

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.203 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.994 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

k hat (MLE)     17.49 k star (bias corrected MLE)    N/A    

Theta hat (MLE)      0.57 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL     14.87    95% Adjusted-CLT UCL (Chen-1995)     13.15

   95% Modified-t UCL (Johnson-1978)     14.94

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

nu hat (MLE)   104.9 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

Lognormal Statistics

Minimum of Logged Data      1.974 Mean of logged Data      2.27

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.175 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      1 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     17.3  97.5% Chebyshev (MVUE) UCL     20.47

   99% Chebyshev (MVUE) UCL     26.7

Assuming Lognormal Distribution

   95% H-UCL     23.65    90% Chebyshev (MVUE) UCL     15.01

Maximum of Logged Data      2.565 SD of logged Data      0.295

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL     12.73    95% Jackknife UCL     14.87

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL     14.87

   90% Chebyshev(Mean, Sd) UCL     15.01    95% Chebyshev(Mean, Sd) UCL     17.29

 97.5% Chebyshev(Mean, Sd) UCL     20.46    99% Chebyshev(Mean, Sd) UCL     26.68

Number of Missing Observations      0

Minimum     70.7 Mean   118.7

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Other_Hardness as CaCO3, Calculated (mg/L)

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation      0.498 Skewness      1.244

Maximum   184.7 Median   100.7

SD     59.09 Std. Error of Mean     34.12

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.286 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic      0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

k hat (MLE)      6.4 k star (bias corrected MLE)    N/A    

Theta hat (MLE)     18.55 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

   95% Student's-t UCL   218.3    95% Adjusted-CLT UCL (Chen-1995)   201

   95% Modified-t UCL (Johnson-1978)   222.4

nu hat (MLE)     38.4 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

Lognormal Statistics

Minimum of Logged Data      4.258 Mean of logged Data      4.696

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.236 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.977 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   258.9  97.5% Chebyshev (MVUE) UCL   319.7

   99% Chebyshev (MVUE) UCL   439.1

Assuming Lognormal Distribution

   95% H-UCL  1073    90% Chebyshev (MVUE) UCL   215.1

Maximum of Logged Data      5.219 SD of logged Data      0.486

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% CLT UCL   174.8    95% Jackknife UCL   218.3

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Other_pH, field (S_U_)

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL   218.3

   90% Chebyshev(Mean, Sd) UCL   221.1    95% Chebyshev(Mean, Sd) UCL   267.4

 97.5% Chebyshev(Mean, Sd) UCL   331.8    99% Chebyshev(Mean, Sd) UCL   458.2

Maximum      6.53 Median      6.42

SD      0.376 Std. Error of Mean      0.217

Number of Missing Observations      0

Minimum      5.83 Mean      6.26

General Statistics

Total Number of Observations      3 Number of Distinct Observations      3

Coefficient of Variation     0.0601 Skewness    -1.567
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Normal GOF Test

Shapiro Wilk Test Statistic      0.864 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% Student's-t UCL      6.895    95% Adjusted-CLT UCL (Chen-1995)      6.407

   95% Modified-t UCL (Johnson-1978)      6.862

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.331 Lilliefors GOF Test

5% Lilliefors Critical Value      0.512 Data appear Normal at 5% Significance Level

nu hat (MLE)  2434 nu star (bias corrected)    N/A    

MLE Mean (bias corrected)    N/A    MLE Sd (bias corrected)    N/A    

k hat (MLE)   405.7 k star (bias corrected MLE)    N/A    

Theta hat (MLE)     0.0154 Theta star (bias corrected MLE)    N/A    

Gamma GOF Test

Not Enough Data to Perform GOF Test

Gamma Statistics

Lognormal GOF Test

Shapiro Wilk Test Statistic      0.859 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)    N/A    

Approximate Chi Square Value (0.05)    N/A    

Adjusted Level of Significance    N/A    Adjusted Chi Square Value    N/A    

Maximum of Logged Data      1.876 SD of logged Data     0.0612

Lognormal Statistics

Minimum of Logged Data      1.763 Mean of logged Data      1.833

5% Lilliefors Critical Value      0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.767 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.334 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      7.223  97.5% Chebyshev (MVUE) UCL      7.64

   99% Chebyshev (MVUE) UCL      8.458

Assuming Lognormal Distribution

   95% H-UCL    N/A       90% Chebyshev (MVUE) UCL      6.923

   95% CLT UCL      6.617    95% Jackknife UCL      6.895
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   90% Chebyshev(Mean, Sd) UCL      6.912    95% Chebyshev(Mean, Sd) UCL      7.207

 97.5% Chebyshev(Mean, Sd) UCL      7.617    99% Chebyshev(Mean, Sd) UCL      8.422

   95% Hall's Bootstrap UCL    N/A       95% Percentile Bootstrap UCL    N/A    

   95% BCA Bootstrap UCL    N/A    

   95% Standard Bootstrap UCL    N/A       95% Bootstrap-t UCL    N/A    

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL      6.895
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2/20/2018 Page 1 of 15 Shrew-RME-10172017 [Exp Param]

TABLE C1-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Short-Tailed Shrew - RME

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C1-2 and C1-3 mg/kg or ug/L see Tables C1-2 and C1-3

Dosefood (mg/kg BW-day) = 
BW Body Weight 0.0168 kg a (FID x Pfood x Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 1.31 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.167 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.97 fraction on a dry weight basis d

WCfood Water content (% moisture), tissue 0.84 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.009 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f

SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.22 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF

SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult.  Source: Schlessinger and Potter (1974) cited in  Sample and Suter (1994): average of reported values used in BERA models

b  Source: Barrett & Stuek (1976) cited in USEPA (1993)

c   Average value used in the BERA. Source: USEPA, 2007a

d  Based on diet composition which assumes that 3% of diet is soil ingestion and the balance is earthworms (USEPA, 2007a)

e  Average % moisture measured in earthworm tissue.  Source:  Sample and Suter (1994); USEPA, 2007a

f   Estimated soil ingestion rate is based on the 50th percental value for shrew (USEPA, 2007a) 

g  Based on Chew (1951) cited in Sample and Suter (1994)

h  Assumes home range smaller than the exposure area. Source:  USEPA, 1993

i  Assumes no migration; population present year-round

j  Assumes 100% bioavailability of COPC

Property & Southern Wetland; 
Bliss Brook; Reference



Page 2 of 15 Shrew-RME-10172017 [Soil Conc-RME]

TABLE C1-2.  SUMMARY INFORMATION - SOIL RME CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (mg/Kg)
Benzo(a)anthracene 4.1 2.2 0.39
Benzo(a)pyrene 3.2 2.3 0.44
Benzo(b)fluoranthene 2.2 2.6 1.1
Benzo(g,h,i)perylene 1.1 1.8 0.56
Benzo(k)fluoranthene 1.6 2.0 0.37
Chrysene 2.3 2.8 0.64
Indeno(1,2,3-cd)pyrene 1.2 2.0 0.66
Pyrene 8.0 4.2 0.69

Pesticides (mg/Kg)
4,4'-DDE 0.081 NA 0.030
4,4'-DDT 0.59 NA 0.0086

PCBs (mg/Kg)
Aroclor-1260 NA 0.11 0.047

Metals - Total (mg/Kg)
Aluminum 9336 8664 10062
Antimony 18.5 9.8 0.50
Cadmium 0.71 0.7 1.0
Chromium 5244 891 16
Copper 248 39 40
Lead 353 273 101
Mercury 0.22 0.24 0.49
Nickel 82 NA 14
Selenium 1.0 2.0 1.0
Silver 72 12 3.4
Zinc 135 NA 138

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
 analytical data for each COPC 



Page 3 of 15 Shrew-RME-10172017 [SW Conc-RME]

TABLE C1-3.  SUMMARY INFORMATION - SURFACE WATER RME CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (ug/L)
Benzo(a)anthracene NA NA NA
Benzo(a)pyrene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
Chrysene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Pyrene NA NA NA

Pesticides (ug/L)
4,4'-DDE NA NA NA
4,4'-DDT NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA

Metals - Total (ug/L)
Aluminum 6900 6711 9578
Antimony 1.7 1.0 1.3
Cadmium 0.31 0.42 0.86
Chromium 381 794 12
Copper 20 9.2 30
Lead 81 61 290
Mercury 0.14 0.16 0.41
Nickel 8.8 NA 22
Selenium 1.5 2.3 3.8
Silver 14 0.018 2.0
Zinc 36 NA 147

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
 analytical data for each COPC 



Page 4 of 15 Shrew-RME-10172017 [EW-Prop+S Wetland]

TABLE C1-4
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
RME EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

SVOCs
Benzo(a)anthracene 4.1 6.5 Ce   = Cs*(1.59) a
Benzo(a)pyrene 3.2 4.3 Ce   = Cs*(1.33) a
Benzo(b)fluoranthene 2.2 5.8 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 1.1 3.3 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 1.6 4.0 Ce   = Cs*(2.6) a
Chrysene 2.3 5.3 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 1.2 3.5 Ce   = Cs*(2.86) a
Pyrene 8.0 14 Ce   = Cs*(1.75) a

Pesticides
4,4'-DDE 0.081 1.3 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 a
4,4'-DDT 0.59 7.5 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 a

Metals - Total
Aluminum 9336 1870 495 Ce   = Cs*(0.053) c
Antimony 18.5 3.45 18.5 Ce   = Cs a
Cadmium 0.71 10.60 6.3 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 5244 1070 1605 Ce   = Cs*(0.306) a
Copper 248 34 128 Ce   = Cs*(0.515) a
Lead 353 74 91 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.22 0.14 0.65 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Nickel 82 110 87 Ce   = Cs*(1.059) b
Selenium 1.0 11 0.94 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 72 28 148 Ce   = Cs*(2.045) a
Zinc 135 145 427 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Maximum observed tissue concentration from laboratory bioassays
(2)  Estimated tissue concentration based on maximum soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed  Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C1-5
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
RME EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

SVOCs
Benzo(a)anthracene 2.2 3.4 Ce   = Cs*(1.59) a
Benzo(a)pyrene 2.3 3.1 Ce   = Cs*(1.33) a
Benzo(b)fluoranthene 2.6 6.7 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 1.8 5.4 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 2.0 5.2 Ce   = Cs*(2.6) a
Chrysene 2.8 6.5 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 2.0 5.6 Ce   = Cs*(2.86) a
Pyrene 4.2 7.3 Ce   = Cs*(1.75) a

PCBs
Aroclor-1260 0.11 1.7 Ce   = Cs*(15.909) b

Metals - Total
Aluminum 8664 1270 459 Ce   = Cs*(0.053) c
Antimony 9.8 0.8 9.8 Ce   = Cs a
Cadmium 0.7 5.7 6.5 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 891 488 273 Ce   = Cs*(0.306) a
Copper 39 27 20 Ce   = Cs*(0.515) a
Lead 273 407 74 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.24 0.39 0.67 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Selenium 2.0 10.8 1.5 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 12 6 24 Ce   = Cs*(2.045) a

Notes
(1)  Maximum observed tissue concentration from laboratory bioassays
(2)  Estimated tissue concentration based on maximum soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed  Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C1-6
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
RME EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

SVOCs
Benzo(a)anthracene 0.39 0.61 Ce   = Cs*(1.59) a
Benzo(a)pyrene 0.44 0.59 Ce   = Cs*(1.33) a
Benzo(b)fluoranthene 1.1 2.7 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 0.56 1.7 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 0.37 0.95 Ce   = Cs*(2.6) a
Chrysene 0.64 1.5 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 0.66 1.9 Ce   = Cs*(2.86) a
Pyrene 0.69 1.2 Ce   = Cs*(1.75) a

Pesticides
4,4'-DDE 0.030 0.54 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 a
4,4'-DDT 0.0086 0.18 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 a

PCBs
Aroclor-1260 0.047 0.74 Ce   = Cs*(15.909) b

Metals - Total
Aluminum 10062 214 533 Ce   = Cs*(0.053) c
Antimony 0.50 0.11 0.50 Ce   = Cs a
Cadmium 1.0 2.6 8.5 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 16 52 5.0 Ce   = Cs*(0.306) a
Copper 40 19 21 Ce   = Cs*(0.515) a
Lead 101.2 1.84 33 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.493 0.06 0.9 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Nickel 14.17 26 15 Ce   = Cs*(1.059) b
Selenium 1.036 8.3 1.0 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 3.428 0.47 7 Ce   = Cs*(2.045) a
Zinc 137.6 155 430 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Maximum observed tissue concentration from laboartory bioassays - Laboratory control
(2)  Estimated tissue concentration based on maximum soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed  Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C1-7

NOAEL TOXICITY REFERENCE VALUES FOR SHORT-TAILED SHREW

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV (mg/kg-d)

Potential Duration Class Type
Concern  

Semivolatile Organics
Benzo(a)anthracene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(a)pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(b)fluoranthene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(g,h,i)perylene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(k)fluoranthene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Chrysene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Indeno(1,2,3-cd)pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f

Pesticides/PCBs
4,4'-DDE mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
4,4'-DDT mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction NOAEL 0.068 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproductive NOAEL 49 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival NOAEL 0.059 USEPA, 2005a
Cadmium mammals chronic various reproduction, growth or survival NOAEL 0.77 USEPA, 2005e
Chromium mammals chronic various growth and reproduction NOAEL 2.4 USEPA, 2008
Copper mammals chronic various reproduction and  growth NOAEL 5.6 USEPA, 2007b
Lead mammals chronic various reproduction, growth or survival NOAEL 4.7 USEPA, 2005g
Mercury rat oral in diet (chronic) 3 gen reproductive NOAEL 0.032 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival NOAEL 1.7 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth NOAEL 0.143 USEPA, 2007g
Silver mammals chronic various reproduction and  growth NOAEL 6.02 USEPA, 2006a
Zinc mammals chronic various reproduction and  growth NOAEL 75.4 USEPA, 2007h

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C1-8

LOAEL TOXICITY REFERENCE VALUES FOR SHORT-TAILED SHREW

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source
of Species and TRV (mg/kg-d)

Potential Duration Class Type
Concern  

Semivolatile Organics
Benzo(a)anthracene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Benzo(a)pyrene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Benzo(b)fluoranthene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Benzo(g,h,i)perylene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Benzo(k)fluoranthene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Chrysene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Indeno(1,2,3-cd)pyrene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Pyrene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f

Pesticides/PCBs
4,4'-DDE mammals chronic various reproduction, growth or survival LOAEL 5.56 USEPA, 2007c
4,4'-DDT mammals chronic various reproduction, growth or survival LOAEL 5.56 USEPA, 2007c
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction LOAEL 0.68 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproductive LOAEL 19.3 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival LOAEL 2.76 USEPA, 2005a
Cadmium mammals chronic various reproduction, growth or survival LOAEL 6.9 USEPA, 2005e
Chromium mammals chronic various growth and reproduction LOAEL 58.17 USEPA, 2008
Copper mammals chronic various reproduction and  growth LOAEL 82.7 USEPA, 2007b
Lead mammals chronic various reproduction, growth or survival LOAEL 186.4 USEPA, 2005g
Mercury rat oral in diet (chronic) 3 gen reproductive LOAEL 0.16 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival LOAEL 15.49 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth LOAEL 0.66 USEPA, 2007g
Silver mammals chronic various reproduction, growth or survival LOAEL 121.9 USEPA, 2006a
Zinc mammals chronic various reproduction and  growth LOAEL 298 USEPA, 2007h

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food  (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
S. Wetland S. Wetland S. Wetland

Semivolatile Organics 
X Benzo(a)anthracene 4.1 NA 6.5 0.62 1.05E+00 6.11E-03 NA 1.05E+00 1.7 0.0 NA 1.7 99.4% 0.6% NA

Benzo(a)pyrene 3.2 NA 4.3 0.62 7.00E-01 4.88E-03 NA 7.05E-01 1.1 0.0 NA 1.1 99.3% 0.7% NA
X Benzo(b)fluoranthene 2.2 NA 5.8 0.62 9.45E-01 3.37E-03 NA 9.48E-01 1.5 0.0 NA 1.5 99.6% 0.4% NA

Benzo(g,h,i)perylene 1.1 NA 3.3 0.62 5.35E-01 1.69E-03 NA 5.37E-01 0.9 0.0 NA 0.9 99.7% 0.3% NA
Benzo(k)fluoranthene 1.6 NA 4.0 0.62 6.54E-01 2.33E-03 NA 6.56E-01 1.1 0.0 NA 1.1 99.6% 0.4% NA
Chrysene 2.3 NA 5.3 0.62 8.60E-01 3.49E-03 NA 8.64E-01 1.4 0.0 NA 1.4 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 1.2 NA 3.5 0.62 5.70E-01 1.85E-03 NA 5.72E-01 0.9 0.0 NA 0.9 99.7% 0.3% NA

X Pyrene 8.0 NA 14.0 0.62 2.26E+00 1.20E-02 NA 2.28E+00 3.7 0.0 NA 3.7 99.5% 0.5% NA
Pesticides

4,4'-DDE 0.081 NA 1.3 0.15 2.11E-01 1.22E-04 NA 2.11E-01 1.4 0.0 NA 1.4 99.9% 0.1% NA
X 4,4'-DDT 0.59 NA 7.5 0.15 1.21E+00 8.88E-04 NA 1.21E+00 8.3 0.0 NA 8.3 99.9% 0.1% NA

Inorganics 
X Aluminum 9336 6900 1870 49 3.03E+02 1.40E+01 1.52E+00 3.18E+02 6.2 0.3 0.0 6.5 95.1% 4.4% 0.5%
X Antimony 18.5 1.7 3.5 0.059 5.59E-01 2.78E-02 3.83E-04 5.87E-01 9.5 0.5 0.0 9.9 95.2% 4.7% 0.1%
X Cadmium 0.71 0.31 10.6 0.77 1.72E+00 1.07E-03 6.75E-05 1.72E+00 2.2 0.0 0.0 2.2 99.9% 0.1% 0.0%
X Chromium 5244 381 1070 2.4 1.73E+02 7.88E+00 8.39E-02 1.81E+02 72.2 3.3 0.0 75.5 95.6% 4.3% 0.0%

Copper 248 20 34 5.6 5.57E+00 3.73E-01 4.35E-03 5.95E+00 1.0 0.1 0.0 1.1 93.7% 6.3% 0.1%
X Lead 353 81 74 4.7 1.20E+01 5.30E-01 1.77E-02 1.26E+01 2.6 0.1 0.0 2.7 95.6% 4.2% 0.1%

Mercury 0.22 0.14 0.14 0.032 2.25E-02 3.25E-04 3.08E-05 2.29E-02 0.7 0.0 0.0 0.7 98.4% 1.4% 0.1%
X Nickel 82 8.8 110 1.7 1.78E+01 1.24E-01 1.93E-03 1.79E+01 10.5 0.1 0.0 10.6 99.3% 0.7% 0.0%
X Selenium 1.0 1.5 10.80 0.14 1.75E+00 1.53E-03 3.23E-04 1.75E+00 12.2 0.0 0.0 12.2 99.9% 0.1% 0.0%

Silver 72 14 28 6.0 4.47E+00 1.09E-01 2.98E-03 4.58E+00 0.7 0.0 0.0 0.8 97.6% 2.4% 0.1%
Zinc 135 36 145 75 2.35E+01 2.02E-01 7.99E-03 2.37E+01 0.3 0.0 0.0 0.3 99.1% 0.9% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food  (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
S. Wetland S. Wetland S. Wetland

Semivolatile Organics 
Benzo(a)anthracene 4.1 NA 6.5 38 1.05E+00 6.11E-03 NA 1.05E+00 0.0 0.0 NA 0.0 99.4% 0.6% NA
Benzo(a)pyrene 3.2 NA 4.3 38 7.00E-01 4.88E-03 NA 7.05E-01 0.0 0.0 NA 0.0 99.3% 0.7% NA
Benzo(b)fluoranthene 2.2 NA 5.8 38 9.45E-01 3.37E-03 NA 9.48E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Benzo(g,h,i)perylene 1.1 NA 3.3 38 5.35E-01 1.69E-03 NA 5.37E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Benzo(k)fluoranthene 1.6 NA 4.0 38 6.54E-01 2.33E-03 NA 6.56E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Chrysene 2.3 NA 5.3 38 8.60E-01 3.49E-03 NA 8.64E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 1.2 NA 3.5 38 5.70E-01 1.85E-03 NA 5.72E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Pyrene 8.0 NA 14.0 38 2.26E+00 1.20E-02 NA 2.28E+00 0.1 0.0 NA 0.1 99.5% 0.5% NA

Pesticides
4,4'-DDE 0.081 NA 1.3 5.6 2.11E-01 1.22E-04 NA 2.11E-01 0.0 0.0 NA 0.0 99.9% 0.1% NA
4,4'-DDT 0.59 NA 7.5 5.6 1.21E+00 8.88E-04 NA 1.21E+00 0.2 0.0 NA 0.2 99.9% 0.1% NA

Inorganics 
X Aluminum 9336 6900 1870 19 3.03E+02 1.40E+01 1.52E+00 3.18E+02 15.7 0.7 0.1 16.5 95.1% 4.4% 0.5%

Antimony 18.5 1.7 3.5 2.8 5.59E-01 2.78E-02 3.83E-04 5.87E-01 0.2 0.0 0.0 0.2 95.2% 4.7% 0.1%
Cadmium 0.71 0.31 10.6 6.9 1.72E+00 1.07E-03 6.75E-05 1.72E+00 0.2 0.0 0.0 0.2 99.9% 0.1% 0.0%

X Chromium 5244 381 1070 58 1.73E+02 7.88E+00 8.39E-02 1.81E+02 3.0 0.1 0.0 3.1 95.6% 4.3% 0.0%
Copper 248 20 34 83 5.57E+00 3.73E-01 4.35E-03 5.95E+00 0.1 0.0 0.0 0.1 93.7% 6.3% 0.1%
Lead 353 81 74 186 1.20E+01 5.30E-01 1.77E-02 1.26E+01 0.1 0.0 0.0 0.1 95.6% 4.2% 0.1%
Mercury 0.22 0.14 0.14 0.16 2.25E-02 3.25E-04 3.08E-05 2.29E-02 0.1 0.0 0.0 0.1 98.4% 1.4% 0.1%
Nickel 82 8.8 110 15 1.78E+01 1.24E-01 1.93E-03 1.79E+01 1.2 0.0 0.0 1.2 99.3% 0.7% 0.0%

X Selenium 1.0 1.5 10.80 0.66 1.75E+00 1.53E-03 3.23E-04 1.75E+00 2.7 0.0 0.0 2.7 99.9% 0.1% 0.0%
Silver 72 14 28 122 4.47E+00 1.09E-01 2.98E-03 4.58E+00 0.0 0.0 0.0 0.0 97.6% 2.4% 0.1%
Zinc 135 36 145 298 2.35E+01 2.02E-01 7.99E-03 2.37E+01 0.1 0.0 0.0 0.1 99.1% 0.9% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Semivolatile Organics 
Benzo(a)anthracene 2.2 NA 3.4 0.62 5.56E-01 3.24E-03 NA 5.59E-01 0.9 0.0 NA 0.9 99.4% 0.6% NA
Benzo(a)pyrene 2.3 NA 3.1 0.62 5.01E-01 3.50E-03 NA 5.05E-01 0.8 0.0 NA 0.8 99.3% 0.7% NA

X Benzo(b)fluoranthene 2.6 NA 6.7 0.62 1.09E+00 3.90E-03 NA 1.10E+00 1.8 0.0 NA 1.8 99.6% 0.4% NA
Benzo(g,h,i)perylene 1.8 NA 5.4 0.62 8.74E-01 2.76E-03 NA 8.77E-01 1.4 0.0 NA 1.4 99.7% 0.3% NA
Benzo(k)fluoranthene 2.0 NA 5.2 0.62 8.41E-01 3.00E-03 NA 8.44E-01 1.4 0.0 NA 1.4 99.6% 0.4% NA

X Chrysene 2.8 NA 6.5 0.62 1.06E+00 4.28E-03 NA 1.06E+00 1.7 0.0 NA 1.7 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 2.0 NA 5.6 0.62 9.15E-01 2.97E-03 NA 9.18E-01 1.5 0.0 NA 1.5 99.7% 0.3% NA

X Pyrene 4.2 NA 7.3 0.62 1.18E+00 6.25E-03 NA 1.19E+00 1.9 0.0 NA 1.9 99.5% 0.5% NA
PCBs

X Aroclor-1260 0.11 NA 1.7 0.068 2.76E-01 1.61E-04 NA 2.76E-01 4.1 0.0 NA 4.1 99.9% 0.1% NA
Inorganics 

X Aluminum 8664 6711 1270 49 2.06E+02 1.30E+01 1.48E+00 2.20E+02 4.2 0.3 0.0 4.5 93.4% 5.9% 0.7%
X Antimony 9.8 1.0 0.8 0.059 1.26E-01 1.47E-02 2.31E-04 1.41E-01 2.1 0.2 0.0 2.4 89.4% 10.4% 0.2%

Cadmium 0.7 0.42 5.7 0.77 9.20E-01 1.10E-03 9.13E-05 9.21E-01 1.2 0.0 0.0 1.2 99.9% 0.1% 0.0%
X Chromium 891 794 488 2.4 7.91E+01 1.34E+00 1.75E-01 8.06E+01 32.9 0.6 0.1 33.6 98.1% 1.7% 0.2%

Copper 39 9.2 27 5.6 4.44E+00 5.87E-02 2.02E-03 4.50E+00 0.8 0.0 0.0 0.8 98.7% 1.3% 0.0%
X Lead 273 61 407 4.7 6.59E+01 4.10E-01 1.34E-02 6.64E+01 14.0 0.1 0.0 14.1 99.4% 0.6% 0.0%
X Mercury 0.24 0.16 0.39 0.032 6.24E-02 3.61E-04 3.52E-05 6.28E-02 1.9 0.0 0.0 2.0 99.4% 0.6% 0.1%
X Selenium 2.0 2.3 10.8 0.14 1.75E+00 3.01E-03 5.06E-04 1.75E+00 12.2 0.0 0.0 12.3 99.8% 0.2% 0.0%

Silver 12 0.018 6 6.0 9.75E-01 1.79E-02 3.96E-06 9.93E-01 0.2 0.0 0.0 0.2 98.2% 1.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C1-12.  RME EXPOSURE CALCULATIONS FOR SHREW - BLISS BROOK (LOAEL)

2/20/2018 Page 12 of 15 Shrew-RME-10172017 [BLISS BROOK (LOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

Semivolatile Organics 
Benzo(a)anthracene 2.2 NA 3.4 38 5.56E-01 3.24E-03 NA 5.59E-01 0.0 0.0 NA 0.0 99.4% 0.6% NA
Benzo(a)pyrene 2.3 NA 3.1 38 5.01E-01 3.50E-03 NA 5.05E-01 0.0 0.0 NA 0.0 99.3% 0.7% NA
Benzo(b)fluoranthene 2.6 NA 6.7 38 1.09E+00 3.90E-03 NA 1.10E+00 0.0 0.0 NA 0.0 99.6% 0.4% NA
Benzo(g,h,i)perylene 1.8 NA 5.4 38 8.74E-01 2.76E-03 NA 8.77E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Benzo(k)fluoranthene 2.0 NA 5.2 38 8.41E-01 3.00E-03 NA 8.44E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Chrysene 2.8 NA 6.5 38 1.06E+00 4.28E-03 NA 1.06E+00 0.0 0.0 NA 0.0 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 2.0 NA 5.6 38 9.15E-01 2.97E-03 NA 9.18E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Pyrene 4.2 NA 7.3 38 1.18E+00 6.25E-03 NA 1.19E+00 0.0 0.0 NA 0.0 99.5% 0.5% NA

PCBs
Aroclor-1260 0.11 NA 1.7 0.68 2.76E-01 1.61E-04 NA 2.76E-01 0.4 0.0 NA 0.4 99.9% 0.1% NA

Inorganics 
X Aluminum 8664 6711 1270 19 2.06E+02 1.30E+01 1.48E+00 2.20E+02 10.7 0.7 0.1 11.4 93.4% 5.9% 0.7%

Antimony 9.8 1.0 0.8 2.8 1.26E-01 1.47E-02 2.31E-04 1.41E-01 0.0 0.0 0.0 0.1 89.4% 10.4% 0.2%
Cadmium 0.7 0.42 5.7 6.9 9.20E-01 1.10E-03 9.13E-05 9.21E-01 0.1 0.0 0.0 0.1 99.9% 0.1% 0.0%
Chromium 891 794 488 58 7.91E+01 1.34E+00 1.75E-01 8.06E+01 1.4 0.0 0.0 1.4 98.1% 1.7% 0.2%
Copper 39 9.2 27 83 4.44E+00 5.87E-02 2.02E-03 4.50E+00 0.1 0.0 0.0 0.1 98.7% 1.3% 0.0%
Lead 273 61 407 186 6.59E+01 4.10E-01 1.34E-02 6.64E+01 0.4 0.0 0.0 0.4 99.4% 0.6% 0.0%
Mercury 0.24 0.16 0.39 0.16 6.24E-02 3.61E-04 3.52E-05 6.28E-02 0.4 0.0 0.0 0.4 99.4% 0.6% 0.1%

X Selenium 2.0 2.3 10.8 0.66 1.75E+00 3.01E-03 5.06E-04 1.75E+00 2.7 0.0 0.0 2.7 99.8% 0.2% 0.0%
Silver 12 0.018 6 122 9.75E-01 1.79E-02 3.96E-06 9.93E-01 0.0 0.0 0.0 0.0 98.2% 1.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C1-13.  RME EXPOSURE CALCULATIONS FOR SHREW - REFERENCE (NOAEL)

2/20/2018 Page 13 of 15 Shrew-RME-10172017 [REFERENCE (NOAEL)]

Compound1 C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
TRV

mg/Kg day
DOSE

prey   (mg/Kg 
BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.39 NA 0.61 0.62 9.94E-02 5.80E-04 NA 1.00E-01 0.2 0.0 NA 0.2 99.4% 0.6% NA
Benzo(a)pyrene 0.44 NA 0.59 0.62 9.52E-02 6.64E-04 NA 9.59E-02 0.2 0.0 NA 0.2 99.3% 0.7% NA
Benzo(b)fluoranthene 1.1 NA 2.75 0.62 4.45E-01 1.59E-03 NA 4.46E-01 0.7 0.0 NA 0.7 99.6% 0.4% NA
Benzo(g,h,i)perylene 0.56 NA 1.66 0.62 2.69E-01 8.48E-04 NA 2.69E-01 0.4 0.0 NA 0.4 99.7% 0.3% NA
Benzo(k)fluoranthene 0.37 NA 0.95 0.62 1.54E-01 5.50E-04 NA 1.55E-01 0.3 0.0 NA 0.3 99.6% 0.4% NA
Chrysene 0.64 NA 1.46 0.62 2.37E-01 9.60E-04 NA 2.38E-01 0.4 0.0 NA 0.4 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 0.66 NA 1.88 0.62 3.04E-01 9.86E-04 NA 3.05E-01 0.5 0.0 NA 0.5 99.7% 0.3% NA
Pyrene 0.69 NA 1.21 0.62 1.96E-01 1.04E-03 NA 1.97E-01 0.3 0.0 NA 0.3 99.5% 0.5% NA

Pesticides
4,4'-DDE 0.030 NA 0.54 0.15 8.67E-02 4.43E-05 NA 8.68E-02 0.6 0.0 NA 0.6 99.9% 0.1% NA
4,4'-DDT 0.0086 NA 0.18 0.15 2.92E-02 1.29E-05 NA 2.92E-02 0.2 0.0 NA 0.2 100.0% 0.0% NA

PCBs
X Aroclor-1260 0.047 NA 0.74 0.068 1.20E-01 6.99E-05 NA 1.20E-01 1.8 0.0 NA 1.8 99.9% 0.1% NA

Inorganics 
Aluminum 10062 9578 214 49 3.47E+01 1.51E+01 2.11E+00 5.19E+01 0.7 0.3 0.0 1.1 66.8% 29.1% 4.1%
Antimony 0.50 1.3 0.11 0.059 1.78E-02 7.50E-04 2.86E-04 1.89E-02 0.3 0.0 0.0 0.3 94.5% 4.0% 1.5%
Cadmium 1.0 0.86 2.6 0.77 4.21E-01 1.56E-03 1.89E-04 4.23E-01 0.5 0.0 0.0 0.5 99.6% 0.4% 0.0%

X Chromium 16 12 52.3 2.4 8.47E+00 2.44E-02 2.59E-03 8.50E+00 3.5 0.0 0.0 3.5 99.7% 0.3% 0.0%
Copper 40 30 19 5.6 3.01E+00 6.06E-02 6.49E-03 3.08E+00 0.5 0.0 0.0 0.6 97.8% 2.0% 0.2%
Lead 101 290 2 4.7 2.98E-01 1.52E-01 6.38E-02 5.14E-01 0.1 0.0 0.0 0.1 58.0% 29.6% 12.4%
Mercury 0.49 0.41 0.06 0.032 9.72E-03 7.41E-04 9.02E-05 1.06E-02 0.3 0.0 0.0 0.3 92.1% 7.0% 0.9%

X Nickel 14 22 26 1.7 4.28E+00 2.13E-02 4.84E-03 4.30E+00 2.5 0.0 0.0 2.5 99.4% 0.5% 0.1%
X Selenium 1.0 3.8 8.26 0.14 1.34E+00 1.56E-03 8.35E-04 1.34E+00 9.4 0.0 0.0 9.4 99.8% 0.1% 0.1%

Silver 3.4 2.0 0.5 6.0 7.61E-02 5.15E-03 4.40E-04 8.17E-02 0.0 0.0 0.0 0.0 93.2% 6.3% 0.5%
Zinc 138 147 155 75 2.51E+01 2.07E-01 3.23E-02 2.53E+01 0.3 0.0 0.0 0.3 99.1% 0.8% 0.1%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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TABLE C1-14.  RME EXPOSURE CALCULATIONS FOR SHREW - REFERENCE (LOAEL)

2/20/2018 Page 14 of 15 Shrew-RME-10172017 [REFERENCE (LOAEL)]

Compound1 C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
TRV

mg/Kg day
DOSE

prey   (mg/Kg 
BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.39 NA 0.61 38 9.94E-02 5.80E-04 NA 1.00E-01 0.0 0.0 NA 0.0 99.4% 0.6% NA
Benzo(a)pyrene 0.44 NA 0.59 38 9.52E-02 6.64E-04 NA 9.59E-02 0.0 0.0 NA 0.0 99.3% 0.7% NA
Benzo(b)fluoranthene 1.1 NA 2.75 38 4.45E-01 1.59E-03 NA 4.46E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Benzo(g,h,i)perylene 0.56 NA 1.66 38 2.69E-01 8.48E-04 NA 2.69E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Benzo(k)fluoranthene 0.37 NA 0.95 38 1.54E-01 5.50E-04 NA 1.55E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Chrysene 0.64 NA 1.46 38 2.37E-01 9.60E-04 NA 2.38E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 0.66 NA 1.88 38 3.04E-01 9.86E-04 NA 3.05E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Pyrene 0.69 NA 1.21 38 1.96E-01 1.04E-03 NA 1.97E-01 0.0 0.0 NA 0.0 99.5% 0.5% NA

Pesticides
4,4'-DDE 0.030 NA 0.54 5.6 8.67E-02 4.43E-05 NA 8.68E-02 0.0 0.0 NA 0.0 99.9% 0.1% NA
4,4'-DDT 0.0086 NA 0.18 5.6 2.92E-02 1.29E-05 NA 2.92E-02 0.0 0.0 NA 0.0 100.0% 0.0% NA

PCBs
Aroclor-1260 0.047 NA 0.74 0.68 1.20E-01 6.99E-05 NA 1.20E-01 0.2 0.0 NA 0.2 99.9% 0.1% NA

Inorganics 
X Aluminum 10062 9578 214 19 3.47E+01 1.51E+01 2.11E+00 5.19E+01 1.8 0.8 0.1 2.7 66.8% 29.1% 4.1%

Antimony 0.50 1.3 0.11 2.8 1.78E-02 7.50E-04 2.86E-04 1.89E-02 0.0 0.0 0.0 0.0 94.5% 4.0% 1.5%
Cadmium 1.0 0.86 2.6 6.9 4.21E-01 1.56E-03 1.89E-04 4.23E-01 0.1 0.0 0.0 0.1 99.6% 0.4% 0.0%
Chromium 16 12 52.3 58 8.47E+00 2.44E-02 2.59E-03 8.50E+00 0.1 0.0 0.0 0.1 99.7% 0.3% 0.0%
Copper 40 30 19 83 3.01E+00 6.06E-02 6.49E-03 3.08E+00 0.0 0.0 0.0 0.0 97.8% 2.0% 0.2%
Lead 101 290 2 186 2.98E-01 1.52E-01 6.38E-02 5.14E-01 0.0 0.0 0.0 0.0 58.0% 29.6% 12.4%
Mercury 0.49 0.41 0.06 0.16 9.72E-03 7.41E-04 9.02E-05 1.06E-02 0.1 0.0 0.0 0.1 92.1% 7.0% 0.9%
Nickel 14 22 26 15 4.28E+00 2.13E-02 4.84E-03 4.30E+00 0.3 0.0 0.0 0.3 99.4% 0.5% 0.1%

X Selenium 1.0 3.8 8.26 0.66 1.34E+00 1.56E-03 8.35E-04 1.34E+00 2.0 0.0 0.0 2.0 99.8% 0.1% 0.1%
Silver 3.4 2.0 0.5 122 7.61E-02 5.15E-03 4.40E-04 8.17E-02 0.0 0.0 0.0 0.0 93.2% 6.3% 0.5%
Zinc 138 147 155 298 2.51E+01 2.07E-01 3.23E-02 2.53E+01 0.1 0.0 0.0 0.1 99.1% 0.8% 0.1%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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C2 – Shrew CTE



2/20/2018 Page 1 of 15 Shrew-CTE-02202018 [Exp Param]

TABLE C2-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Short-Tailed Shrew - CTE

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C2-2 and C2-3 mg/kg or ug/L see Tables C2-2 and C2-3

Dosefood (mg/kg BW-day) = 
BW Body Weight 0.0168 kg a (FID x Pfood x Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 1.31 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.167 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.97 fraction on a dry weight basis d

WCfood Water content (% moisture), tissue 0.84 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.009 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f

SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.22 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF

SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult.  Source: Schlessinger and Potter (1974) cited in  Sample and Suter (1994): average of reported values used in BERA models

b  Source: Barrett & Stuek (1976) cited in USEPA (1993)

c   Average value used in the BERA. Source: USEPA, 2007a

d  Based on diet composition which assumes that 0.9% of diet is soil ingestion and the balance is earthworms (USEPA, 2007a)

e  Average % moisture measured in earthworm tissue.  Source:  Sample and Suter (1994); USEPA, 2007a

f   Estimated soil ingestion rate is based on the 50th percental value for shrew (USEPA, 2007a) 

g  Based on Chew (1951) cited in Sample and Suter (1994)

h  Based on average home range of 0.60 acres, which is smaller than the exposure area. Source:  USEPA, 1993

i  Assumes no migration; population present year-round

j  Assumes 100% bioavailability of COPC

Property & Southern Wetland; 
Bliss Brook; Reference



Page 2 of 15 Shrew-CTE-02202018 [Soil Conc-CTE]

TABLE C2-2.  SUMMARY INFORMATION - SOIL CTE CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (mg/Kg)
Benzo(a)anthracene 1.4 0.96 0.25
Benzo(a)pyrene 1.1 1.0 0.28
Benzo(b)fluoranthene 1.3 1.1 0.45
Benzo(g,h,i)perylene 0.71 0.79 0.25
Benzo(k)fluoranthene 0.94 0.91 0.24
Chrysene 1.4 1.3 0.39
Indeno(1,2,3-cd)pyrene 0.76 0.83 0.28
Pyrene 2.6 1.8 0.45

Pesticides (mg/Kg)
4,4'-DDE 0.044 NA 0.012
4,4'-DDT 0.26 NA 0.0086

PCBs (mg/Kg)
Aroclor-1260 NA 0.049 0.047

Metals - Total (mg/Kg)
Aluminum 8793 8136 8954
Antimony 9.8 5.7 0.34
Cadmium 0.71 0.57 0.65
Chromium 2620 421 14
Copper 129 31 25
Lead 199 162 75
Mercury 0.15 0.19 0.32
Nickel 38 NA 10
Selenium 1.0 1.5 0.72
Silver 33 5.5 1.9
Zinc 115 NA 76

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean 

of the available analytical data for each COPC



Page 3 of 15 Shrew-CTE-02202018 [SW Conc-CTE]

TABLE C2-3.  SUMMARY INFORMATION - SURFACE WATER CTE CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (ug/L)
Benzo(a)anthracene NA NA NA
Benzo(a)pyrene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
Chrysene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Pyrene NA NA NA

Pesticides (ug/L)
4,4'-DDE NA NA NA
4,4'-DDT NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA

Metals - Total (ug/L)
Aluminum 1359 838 1070
Antimony 1.3 0.95 0.98
Cadmium 0.26 0.31 0.46
Chromium 169 312 3.5
Copper 11 3.8 7.7
Lead 34 8.9 30
Mercury 0.10 0.10 0.12
Nickel 7.0 NA 5.0
Selenium 1.5 2.3 2.3
Silver 4.3 0.018 0.58
Zinc 27 NA 46

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean 

of the available analytical data for each COPC
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TABLE C2-4
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
CTE EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

SVOCs
Benzo(a)anthracene 1.4 2.2 Ce   = Cs*(1.59) a
Benzo(a)pyrene 1.1 1.5 Ce   = Cs*(1.33) a
Benzo(b)fluoranthene 1.3 3.4 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 0.71 2.1 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 0.94 2.4 Ce   = Cs*(2.6) a
Chrysene 1.4 3.1 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 0.76 2.2 Ce   = Cs*(2.86) a
Pyrene 2.6 4.6 Ce   = Cs*(1.75) a

Pesticides
4,4'-DDE 0.044 0.76 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 a
4,4'-DDT 0.26 3.7 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 a

Metals - Total
Aluminum 8793 392 466 Ce   = Cs*(0.053) c
Antimony 9.8 0.9 9.8 Ce   = Cs a
Cadmium 0.71 4.04 6.3 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 2620 351 802 Ce   = Cs*(0.306) a
Copper 129 18 66 Ce   = Cs*(0.515) a
Lead 199 29 58 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.15 0.08 0.56 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Nickel 38 42 40 Ce   = Cs*(1.059) b
Selenium 1.0 7.5 0.94 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 33 6 66 Ce   = Cs*(2.045) a
Zinc 115 127 405 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Mean observed tissue concentration from laboratory bioassays
(2)  Estimated tissue concentration based on mean soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed  Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C2-5
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
CTE EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

SVOCs
Benzo(a)anthracene 0.96 1.5 Ce   = Cs*(1.59) a
Benzo(a)pyrene 1.0 1.4 Ce   = Cs*(1.33) a
Benzo(b)fluoranthene 1.1 3.0 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 0.79 2.3 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 0.91 2.4 Ce   = Cs*(2.6) a
Chrysene 1.3 2.9 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 0.83 2.4 Ce   = Cs*(2.86) a
Pyrene 1.8 3.2 Ce   = Cs*(1.75) a

PCBs
Aroclor-1260 0.049 0.78 Ce   = Cs*(15.909) b

Metals - Total
Aluminum 8136 565 431 Ce   = Cs*(0.053) c
Antimony 5.7 0.3 5.7 Ce   = Cs a
Cadmium 0.57 3.86 5.3 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 421 199 129 Ce   = Cs*(0.306) a
Copper 31 16 16 Ce   = Cs*(0.515) a
Lead 162 158 49 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.19 0.15 0.62 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Selenium 1.5 8.1 1.3 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 5.5 2.2 11 Ce   = Cs*(2.045) a

Notes
(1)  Mean observed tissue concentration from laboratory bioassays
(2)  Estimated tissue concentration based on mean soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed  Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C2-6
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
CTE EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

SVOCs
Benzo(a)anthracene 0.25 0.40 Ce   = Cs*(1.59) a
Benzo(a)pyrene 0.28 0.37 Ce   = Cs*(1.33) a
Benzo(b)fluoranthene 0.45 1.2 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 0.25 0.72 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 0.24 0.62 Ce   = Cs*(2.6) a
Chrysene 0.39 0.89 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 0.28 0.81 Ce   = Cs*(2.86) a
Pyrene 0.45 0.79 Ce   = Cs*(1.75) a

Pesticides
4,4'-DDE 0.012 0.23 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 a
4,4'-DDT 0.0086 0.18 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 a

PCBs
Aroclor-1260 0.047 0.74 Ce   = Cs*(15.909) b

Metals - Total
Aluminum 8954 127 475 Ce   = Cs*(0.053) c
Antimony 0.34 0.09 0.34 Ce   = Cs a
Cadmium 0.65 2.6 5.9 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 14 33 4.3 Ce   = Cs*(0.306) a
Copper 25 11.3 13 Ce   = Cs*(0.515) a
Lead 75 0.91 26 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.32 0.05 0.74 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Nickel 10 18.1 11 Ce   = Cs*(1.059) b
Selenium 0.72 6.9 0.73 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 1.9 0.26 3.8 Ce   = Cs*(2.045) a
Zinc 76 136 355 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Mean observed tissue concentration from laboratory bioassays - Laboratory control
(2)  Estimated tissue concentration based on mean soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed  Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C2-7

NOAEL TOXICITY REFERENCE VALUES FOR SHORT-TAILED SHREW

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV (mg/kg-d)

Potential Duration Class Type
Concern  

Semivolatile Organics
Benzo(a)anthracene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(a)pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(b)fluoranthene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(g,h,i)perylene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(k)fluoranthene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Chrysene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Indeno(1,2,3-cd)pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f

Pesticides/PCBs
4,4'-DDE mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
4,4'-DDT mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction NOAEL 0.068 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproductive NOAEL 1.93 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival NOAEL 0.059 USEPA, 2005a
Cadmium mammals chronic various reproduction, growth or survival NOAEL 0.77 USEPA, 2005d
Chromium mammals chronic various growth and reproduction NOAEL 2.4 USEPA, 2008
Copper mammals chronic various reproduction and  growth NOAEL 5.6 USEPA, 2007b
Lead mammals chronic various reproduction, growth or survival NOAEL 4.7 USEPA, 2005f
Mercury rat oral in diet (chronic) 3 gen reproductive NOAEL 0.032 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival NOAEL 1.7 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth NOAEL 0.143 USEPA, 2007g
Silver mammals chronic various reproduction and  growth NOAEL 6.02 USEPA, 2006
Zinc mammals chronic various reproduction and  growth NOAEL 75.4 USEPA, 2007h

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C2-8

LOAEL TOXICITY REFERENCE VALUES FOR SHORT-TAILED SHREW

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source
of Species and TRV (mg/kg-d)

Potential Duration Class Type
Concern  

Semivolatile Organics
Benzo(a)anthracene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Benzo(a)pyrene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Benzo(b)fluoranthene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Benzo(g,h,i)perylene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Benzo(k)fluoranthene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Chrysene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Indeno(1,2,3-cd)pyrene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f
Pyrene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f

Pesticides/PCBs
4,4'-DDE mammals chronic various reproduction, growth or survival LOAEL 5.56 USEPA, 2007c
4,4'-DDT mammals chronic various reproduction, growth or survival LOAEL 5.56 USEPA, 2007c
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction LOAEL 0.68 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproductive LOAEL 19.3 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival LOAEL 2.76 USEPA, 2005a
Cadmium mammals chronic various reproduction, growth or survival LOAEL 6.9 USEPA, 2005d
Chromium mammals chronic various growth and reproduction LOAEL 58.17 USEPA, 2008
Copper mammals chronic various reproduction and  growth LOAEL 82.7 USEPA, 2007b
Lead mammals chronic various reproduction, growth or survival LOAEL 186.4 USEPA, 2005f
Mercury rat oral in diet (chronic) 3 gen reproductive LOAEL 0.16 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival LOAEL 15.49 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth LOAEL 0.66 USEPA, 2007g
Silver mammals chronic various reproduction and  growth LOAEL 121.9 USEPA, 2006
Zinc mammals chronic various reproduction and  growth LOAEL 298 USEPA, 2007h

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
S. Wetland S. Wetland S. Wetland

Semivolatile Organics 
Benzo(a)anthracene 1.4 NA 2.2 0.62 3.51E-01 2.05E-03 NA 3.53E-01 0.6 0.0 NA 0.6 99.4% 0.6% NA
Benzo(a)pyrene 1.1 NA 1.5 0.62 2.40E-01 1.68E-03 NA 2.42E-01 0.4 0.0 NA 0.4 99.3% 0.7% NA
Benzo(b)fluoranthene 1.3 NA 3.4 0.62 5.56E-01 1.98E-03 NA 5.58E-01 0.9 0.0 NA 0.9 99.6% 0.4% NA
Benzo(g,h,i)perylene 0.71 NA 2.1 0.62 3.36E-01 1.06E-03 NA 3.37E-01 0.5 0.0 NA 0.5 99.7% 0.3% NA
Benzo(k)fluoranthene 0.94 NA 2.4 0.62 3.95E-01 1.41E-03 NA 3.96E-01 0.6 0.0 NA 0.6 99.6% 0.4% NA
Chrysene 1.4 NA 3.1 0.62 5.07E-01 2.05E-03 NA 5.09E-01 0.8 0.0 NA 0.8 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 0.76 NA 2.2 0.62 3.51E-01 1.14E-03 NA 3.52E-01 0.6 0.0 NA 0.6 99.7% 0.3% NA
Pyrene 2.6 NA 4.6 0.62 7.38E-01 3.92E-03 NA 7.42E-01 1.2 0.0 NA 1.2 99.5% 0.5% NA

Pesticides
4,4'-DDE 0.044 NA 0.8 0.15 1.23E-01 6.58E-05 NA 1.23E-01 0.8 0.0 NA 0.8 99.9% 0.1% NA

X 4,4'-DDT 0.26 NA 3.7 0.15 5.95E-01 3.95E-04 NA 5.96E-01 4.0 0.0 NA 4.1 99.9% 0.1% NA
Inorganics 

X Aluminum 8793 1359 392 2 6.35E+01 1.32E+01 2.99E-01 7.70E+01 32.9 6.8 0.2 39.9 82.5% 17.2% 0.4%
X Antimony 9.8 1.3 0.9 0.059 1.46E-01 1.47E-02 2.88E-04 1.61E-01 2.5 0.2 0.0 2.7 90.7% 9.2% 0.2%

Cadmium 0.71 0.26 4.0 0.77 6.55E-01 1.07E-03 5.72E-05 6.56E-01 0.9 0.0 0.0 0.9 99.8% 0.2% 0.0%
X Chromium 2620 169 351 2.4 5.69E+01 3.94E+00 3.71E-02 6.08E+01 23.7 1.6 0.0 25.4 93.5% 6.5% 0.1%

Copper 129 11 18 5.6 2.90E+00 1.94E-01 2.43E-03 3.09E+00 0.5 0.0 0.0 0.6 93.7% 6.3% 0.1%
Lead 199 34 29 4.7 4.73E+00 2.99E-01 7.47E-03 5.03E+00 1.0 0.1 0.0 1.1 93.9% 5.9% 0.1%
Mercury 0.15 0.10 0.08 0.032 1.36E-02 2.18E-04 2.20E-05 1.38E-02 0.4 0.0 0.0 0.4 98.3% 1.6% 0.2%

X Nickel 38 7.0 42 1.7 6.74E+00 5.66E-02 1.53E-03 6.80E+00 4.0 0.0 0.0 4.0 99.1% 0.8% 0.0%
X Selenium 1.0 1.5 7.54 0.14 1.22E+00 1.53E-03 3.23E-04 1.22E+00 8.5 0.0 0.0 8.6 99.8% 0.1% 0.0%

Silver 33 4.3 6 6.0 9.03E-01 4.89E-02 9.39E-04 9.53E-01 0.1 0.0 0.0 0.2 94.8% 5.1% 0.1%
Zinc 115 27 127 75 2.06E+01 1.73E-01 5.90E-03 2.08E+01 0.3 0.0 0.0 0.3 99.1% 0.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
S. Wetland S. Wetland S. Wetland

Semivolatile Organics 
Benzo(a)anthracene 1.4 NA 2.2 38 3.51E-01 2.05E-03 NA 3.53E-01 0.0 0.0 NA 0.0 99.4% 0.6% NA
Benzo(a)pyrene 1.1 NA 1.5 38 2.40E-01 1.68E-03 NA 2.42E-01 0.0 0.0 NA 0.0 99.3% 0.7% NA
Benzo(b)fluoranthene 1.3 NA 3.4 38 5.56E-01 1.98E-03 NA 5.58E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Benzo(g,h,i)perylene 0.71 NA 2.1 38 3.36E-01 1.06E-03 NA 3.37E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Benzo(k)fluoranthene 0.94 NA 2.4 38 3.95E-01 1.41E-03 NA 3.96E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Chrysene 1.4 NA 3.1 38 5.07E-01 2.05E-03 NA 5.09E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 0.76 NA 2.2 38 3.51E-01 1.14E-03 NA 3.52E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Pyrene 2.6 NA 4.6 38 7.38E-01 3.92E-03 NA 7.42E-01 0.0 0.0 NA 0.0 99.5% 0.5% NA

Pesticides
4,4'-DDE 0.044 NA 0.8 5.6 1.23E-01 6.58E-05 NA 1.23E-01 0.0 0.0 NA 0.0 99.9% 0.1% NA
4,4'-DDT 0.26 NA 3.7 5.6 5.95E-01 3.95E-04 NA 5.96E-01 0.1 0.0 NA 0.1 99.9% 0.1% NA

Inorganics 
X Aluminum 8793 1359 392 19 6.35E+01 1.32E+01 2.99E-01 7.70E+01 3.3 0.7 0.0 4.0 82.5% 17.2% 0.4%

Antimony 9.8 1.3 0.9 2.8 1.46E-01 1.47E-02 2.88E-04 1.61E-01 0.1 0.0 0.0 0.1 90.7% 9.2% 0.2%
Cadmium 0.71 0.26 4.0 6.9 6.55E-01 1.07E-03 5.72E-05 6.56E-01 0.1 0.0 0.0 0.1 99.8% 0.2% 0.0%
Chromium 2620 169 351 58 5.69E+01 3.94E+00 3.71E-02 6.08E+01 1.0 0.1 0.0 1.0 93.5% 6.5% 0.1%
Copper 129 11 18 83 2.90E+00 1.94E-01 2.43E-03 3.09E+00 0.0 0.0 0.0 0.0 93.7% 6.3% 0.1%
Lead 199 34 29 186 4.73E+00 2.99E-01 7.47E-03 5.03E+00 0.0 0.0 0.0 0.0 93.9% 5.9% 0.1%
Mercury 0.15 0.10 0.08 0.16 1.36E-02 2.18E-04 2.20E-05 1.38E-02 0.1 0.0 0.0 0.1 98.3% 1.6% 0.2%
Nickel 38 7.0 42 15 6.74E+00 5.66E-02 1.53E-03 6.80E+00 0.4 0.0 0.0 0.4 99.1% 0.8% 0.0%

X Selenium 1.0 1.5 7.54 0.66 1.22E+00 1.53E-03 3.23E-04 1.22E+00 1.9 0.0 0.0 1.9 99.8% 0.1% 0.0%
Silver 33 4.3 6 122 9.03E-01 4.89E-02 9.39E-04 9.53E-01 0.0 0.0 0.0 0.0 94.8% 5.1% 0.1%
Zinc 115 27 127 298 2.06E+01 1.73E-01 5.90E-03 2.08E+01 0.1 0.0 0.0 0.1 99.1% 0.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.96 NA 1.5 0.62 2.48E-01 1.45E-03 NA 2.50E-01 0.4 0.0 NA 0.4 99.4% 0.6% NA
Benzo(a)pyrene 1.0 NA 1.4 0.62 2.23E-01 1.56E-03 NA 2.25E-01 0.4 0.0 NA 0.4 99.3% 0.7% NA
Benzo(b)fluoranthene 1.1 NA 3.0 0.62 4.80E-01 1.71E-03 NA 4.81E-01 0.8 0.0 NA 0.8 99.6% 0.4% NA
Benzo(g,h,i)perylene 0.79 NA 2.3 0.62 3.77E-01 1.19E-03 NA 3.78E-01 0.6 0.0 NA 0.6 99.7% 0.3% NA
Benzo(k)fluoranthene 0.91 NA 2.4 0.62 3.82E-01 1.36E-03 NA 3.83E-01 0.6 0.0 NA 0.6 99.6% 0.4% NA
Chrysene 1.3 NA 2.9 0.62 4.65E-01 1.88E-03 NA 4.67E-01 0.8 0.0 NA 0.8 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 0.83 NA 2.4 0.62 3.85E-01 1.25E-03 NA 3.86E-01 0.6 0.0 NA 0.6 99.7% 0.3% NA
Pyrene 1.8 NA 3.2 0.62 5.21E-01 2.76E-03 NA 5.24E-01 0.8 0.0 NA 0.9 99.5% 0.5% NA

PCBs
X Aroclor-1260 0.049 NA 0.8 0.068 1.27E-01 7.41E-05 NA 1.27E-01 1.9 0.0 NA 1.9 99.9% 0.1% NA

Inorganics 
X Aluminum 8136 838 565 2 9.15E+01 1.22E+01 1.84E-01 1.04E+02 47.4 6.3 0.1 53.9 88.1% 11.8% 0.2%

Antimony 5.7 0.95 0.3 0.059 4.20E-02 8.54E-03 2.09E-04 5.07E-02 0.7 0.1 0.0 0.9 82.7% 16.8% 0.4%
Cadmium 0.57 0.31 3.9 0.77 6.26E-01 8.49E-04 6.78E-05 6.27E-01 0.8 0.0 0.0 0.8 99.9% 0.1% 0.0%

X Chromium 421 312 199 2.4 3.22E+01 6.33E-01 6.86E-02 3.29E+01 13.4 0.3 0.0 13.7 97.9% 1.9% 0.2%
Copper 31 3.8 16 5.6 2.65E+00 4.64E-02 8.34E-04 2.69E+00 0.5 0.0 0.0 0.5 98.2% 1.7% 0.0%

X Lead 162 8.9 158 4.7 2.56E+01 2.43E-01 1.95E-03 2.58E+01 5.4 0.1 0.0 5.5 99.1% 0.9% 0.0%
Mercury 0.19 0.10 0.15 0.032 2.37E-02 2.89E-04 2.20E-05 2.40E-02 0.7 0.0 0.0 0.7 98.7% 1.2% 0.1%

X Selenium 1.5 2.3 8.1 0.14 1.31E+00 2.31E-03 5.06E-04 1.31E+00 9.2 0.0 0.0 9.2 99.8% 0.2% 0.0%
Silver 5.5 0.018 2 6.0 3.55E-01 8.23E-03 3.96E-06 3.63E-01 0.1 0.0 0.0 0.1 97.7% 2.3% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C2-12.  CTE EXPOSURE CALCULATIONS FOR SHREW - BLISS BROOK (LOAEL)

2/20/2018 Page 12 of 15 Shrew-CTE-02202018 [BLISS BROOK (LOAEL)]

Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.96 NA 1.5 38 2.48E-01 1.45E-03 NA 2.50E-01 0.0 0.0 NA 0.0 99.4% 0.6% NA
Benzo(a)pyrene 1.0 NA 1.4 38 2.23E-01 1.56E-03 NA 2.25E-01 0.0 0.0 NA 0.0 99.3% 0.7% NA
Benzo(b)fluoranthene 1.1 NA 3.0 38 4.80E-01 1.71E-03 NA 4.81E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Benzo(g,h,i)perylene 0.79 NA 2.3 38 3.77E-01 1.19E-03 NA 3.78E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Benzo(k)fluoranthene 0.91 NA 2.4 38 3.82E-01 1.36E-03 NA 3.83E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Chrysene 1.3 NA 2.9 38 4.65E-01 1.88E-03 NA 4.67E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 0.83 NA 2.4 38 3.85E-01 1.25E-03 NA 3.86E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Pyrene 1.8 NA 3.2 38 5.21E-01 2.76E-03 NA 5.24E-01 0.0 0.0 NA 0.0 99.5% 0.5% NA

PCBs
Aroclor-1260 0.049 NA 0.8 0.68 1.27E-01 7.41E-05 NA 1.27E-01 0.2 0.0 NA 0.2 99.9% 0.1% NA

Inorganics 
X Aluminum 8136 838 565 19 9.15E+01 1.22E+01 1.84E-01 1.04E+02 4.7 0.6 0.0 5.4 88.1% 11.8% 0.2%

Antimony 5.7 0.95 0.3 2.8 4.20E-02 8.54E-03 2.09E-04 5.07E-02 0.0 0.0 0.0 0.0 82.7% 16.8% 0.4%
Cadmium 0.57 0.31 3.9 6.9 6.26E-01 8.49E-04 6.78E-05 6.27E-01 0.1 0.0 0.0 0.1 99.9% 0.1% 0.0%
Chromium 421 312 199 58 3.22E+01 6.33E-01 6.86E-02 3.29E+01 0.6 0.0 0.0 0.6 97.9% 1.9% 0.2%
Copper 31 3.8 16 83 2.65E+00 4.64E-02 8.34E-04 2.69E+00 0.0 0.0 0.0 0.0 98.2% 1.7% 0.0%
Lead 162 8.9 158 186 2.56E+01 2.43E-01 1.95E-03 2.58E+01 0.1 0.0 0.0 0.1 99.1% 0.9% 0.0%
Mercury 0.19 0.10 0.15 0.16 2.37E-02 2.89E-04 2.20E-05 2.40E-02 0.1 0.0 0.0 0.1 98.7% 1.2% 0.1%

X Selenium 1.5 2.3 8.1 0.66 1.31E+00 2.31E-03 5.06E-04 1.31E+00 2.0 0.0 0.0 2.0 99.8% 0.2% 0.0%
Silver 5.5 0.018 2 122 3.55E-01 8.23E-03 3.96E-06 3.63E-01 0.0 0.0 0.0 0.0 97.7% 2.3% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C2-13.  CTE EXPOSURE CALCULATIONS FOR SHREW - REFERENCE (NOAEL)

2/20/2018 Page 13 of 15 Shrew-CTE-02202018 [REFERENCE (NOAEL)]

Compound1 C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.25 NA 0.40 0.62 6.54E-02 3.82E-04 NA 6.58E-02 0.1 0.0 NA 0.1 99.4% 0.6% NA
Benzo(a)pyrene 0.28 NA 0.37 0.62 5.92E-02 4.13E-04 NA 5.97E-02 0.1 0.0 NA 0.1 99.3% 0.7% NA
Benzo(b)fluoranthene 0.45 NA 1.17 0.62 1.90E-01 6.78E-04 NA 1.91E-01 0.3 0.0 NA 0.3 99.6% 0.4% NA
Benzo(g,h,i)perylene 0.25 NA 0.72 0.62 1.17E-01 3.70E-04 NA 1.18E-01 0.2 0.0 NA 0.2 99.7% 0.3% NA
Benzo(k)fluoranthene 0.24 NA 0.62 0.62 9.98E-02 3.56E-04 NA 1.00E-01 0.2 0.0 NA 0.2 99.6% 0.4% NA
Chrysene 0.39 NA 0.89 0.62 1.44E-01 5.83E-04 NA 1.45E-01 0.2 0.0 NA 0.2 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 0.28 NA 0.81 0.62 1.31E-01 4.25E-04 NA 1.32E-01 0.2 0.0 NA 0.2 99.7% 0.3% NA
Pyrene 0.45 NA 0.79 0.62 1.28E-01 6.79E-04 NA 1.29E-01 0.2 0.0 NA 0.2 99.5% 0.5% NA

Pesticides
4,4'-DDE 0.012 NA 0.23 0.15 3.78E-02 1.73E-05 NA 3.79E-02 0.3 0.0 NA 0.3 100.0% 0.0% NA
4,4'-DDT 0.0086 NA 0.18 0.15 2.92E-02 1.29E-05 NA 2.92E-02 0.2 0.0 NA 0.2 100.0% 0.0% NA

PCBs
X Aroclor-1260 0.047 NA 0.74 0.068 1.20E-01 6.99E-05 NA 1.20E-01 1.8 0.0 NA 1.8 99.9% 0.1% NA

Inorganics 
X Aluminum 8954 1070 127 2 2.06E+01 1.35E+01 2.35E-01 3.43E+01 10.7 7.0 0.1 17.8 60.0% 39.3% 0.7%

Antimony 0.34 0.98 0.09 0.059 1.46E-02 5.17E-04 2.16E-04 1.53E-02 0.2 0.0 0.0 0.3 95.2% 3.4% 1.4%
Cadmium 0.65 0.46 2.6 0.77 4.21E-01 9.74E-04 1.00E-04 4.22E-01 0.5 0.0 0.0 0.5 99.7% 0.2% 0.0%

X Chromium 14 3.5 32.5 2.4 5.26E+00 2.09E-02 7.67E-04 5.29E+00 2.2 0.0 0.0 2.2 99.6% 0.4% 0.0%
Copper 25 7.7 11 5.6 1.82E+00 3.70E-02 1.69E-03 1.86E+00 0.3 0.0 0.0 0.3 97.9% 2.0% 0.1%
Lead 75 30 1 4.7 1.47E-01 1.13E-01 6.68E-03 2.67E-01 0.0 0.0 0.0 0.1 55.3% 42.2% 2.5%
Mercury 0.32 0.12 0.05 0.032 8.10E-03 4.82E-04 2.64E-05 8.61E-03 0.3 0.0 0.0 0.3 94.1% 5.6% 0.3%

X Nickel 10 5.0 18 1.7 2.93E+00 1.50E-02 1.09E-03 2.95E+00 1.7 0.0 0.0 1.7 99.5% 0.5% 0.0%
X Selenium 0.72 2.3 6.90 0.14 1.12E+00 1.08E-03 5.14E-04 1.12E+00 7.8 0.0 0.0 7.8 99.9% 0.1% 0.0%

Silver 1.9 0.58 0.3 6.0 4.21E-02 2.78E-03 1.27E-04 4.50E-02 0.0 0.0 0.0 0.0 93.5% 6.2% 0.3%
Zinc 76 46 136 75 2.20E+01 1.15E-01 1.02E-02 2.22E+01 0.3 0.0 0.0 0.3 99.4% 0.5% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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TABLE C2-14.  CTE EXPOSURE CALCULATIONS FOR SHREW - REFERENCE (LOAEL)

2/20/2018 Page 14 of 15 Shrew-CTE-02202018 [REFERENCE (LOAEL)]

Compound1 C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.25 NA 0.40 38 6.54E-02 3.82E-04 NA 6.58E-02 0.0 0.0 NA 0.0 99.4% 0.6% NA
Benzo(a)pyrene 0.28 NA 0.37 38 5.92E-02 4.13E-04 NA 5.97E-02 0.0 0.0 NA 0.0 99.3% 0.7% NA
Benzo(b)fluoranthene 0.45 NA 1.17 38 1.90E-01 6.78E-04 NA 1.91E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Benzo(g,h,i)perylene 0.25 NA 0.72 38 1.17E-01 3.70E-04 NA 1.18E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Benzo(k)fluoranthene 0.24 NA 0.62 38 9.98E-02 3.56E-04 NA 1.00E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Chrysene 0.39 NA 0.89 38 1.44E-01 5.83E-04 NA 1.45E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
Indeno(1,2,3-cd)pyrene 0.28 NA 0.81 38 1.31E-01 4.25E-04 NA 1.32E-01 0.0 0.0 NA 0.0 99.7% 0.3% NA
Pyrene 0.45 NA 0.79 38 1.28E-01 6.79E-04 NA 1.29E-01 0.0 0.0 NA 0.0 99.5% 0.5% NA

Pesticides
4,4'-DDE 0.012 NA 0.23 5.6 3.78E-02 1.73E-05 NA 3.79E-02 0.0 0.0 NA 0.0 100.0% 0.0% NA
4,4'-DDT 0.0086 NA 0.18 5.6 2.92E-02 1.29E-05 NA 2.92E-02 0.0 0.0 NA 0.0 100.0% 0.0% NA

PCBs
Aroclor-1260 0.047 NA 0.74 0.68 1.20E-01 6.99E-05 NA 1.20E-01 0.2 0.0 NA 0.2 99.9% 0.1% NA

Inorganics 
X Aluminum 8954 1070 127 19 2.06E+01 1.35E+01 2.35E-01 3.43E+01 1.1 0.7 0.0 1.8 60.0% 39.3% 0.7%

Antimony 0.34 0.98 0.09 2.8 1.46E-02 5.17E-04 2.16E-04 1.53E-02 0.0 0.0 0.0 0.0 95.2% 3.4% 1.4%
Cadmium 0.65 0.46 2.6 6.9 4.21E-01 9.74E-04 1.00E-04 4.22E-01 0.1 0.0 0.0 0.1 99.7% 0.2% 0.0%
Chromium 14 3.5 32.5 58 5.26E+00 2.09E-02 7.67E-04 5.29E+00 0.1 0.0 0.0 0.1 99.6% 0.4% 0.0%
Copper 25 7.7 11 83 1.82E+00 3.70E-02 1.69E-03 1.86E+00 0.0 0.0 0.0 0.0 97.9% 2.0% 0.1%
Lead 75 30 1 186 1.47E-01 1.13E-01 6.68E-03 2.67E-01 0.0 0.0 0.0 0.0 55.3% 42.2% 2.5%
Mercury 0.32 0.12 0.05 0.16 8.10E-03 4.82E-04 2.64E-05 8.61E-03 0.1 0.0 0.0 0.1 94.1% 5.6% 0.3%
Nickel 10 5.0 18 15 2.93E+00 1.50E-02 1.09E-03 2.95E+00 0.2 0.0 0.0 0.2 99.5% 0.5% 0.0%

X Selenium 0.72 2.3 6.90 0.66 1.12E+00 1.08E-03 5.14E-04 1.12E+00 1.7 0.0 0.0 1.7 99.9% 0.1% 0.0%
Silver 1.9 0.58 0.3 122 4.21E-02 2.78E-03 1.27E-04 4.50E-02 0.0 0.0 0.0 0.0 93.5% 6.2% 0.3%
Zinc 76 46 136 298 2.20E+01 1.15E-01 1.02E-02 2.22E+01 0.1 0.0 0.0 0.1 99.4% 0.5% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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C3 – Vole RME



2/20/2018 Page 1 of 15 Vole-RME-10172017 [Exp Param]

TABLE C3-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Meadow Vole - RME

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C3-2 and C3-3 mg/kg or ug/L see Tables C3-2 and C3-3
Dosefood (mg/kg BW-day) = 

BW Body Weight 0.033 kg a (FID x Pfood x Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 0.51 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.076 kg fooddry / kg BWwet * day c
Pfood Food Source Dietary Percentage 0.988 fraction on a dry weight basis d

WCfood Water content (% moisture), plant tissue 0.85 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.012 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f

SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.22 L water / kg BW wet * day g
ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult; Average body weight is used in the BERA.  Source:  USEPA, 1993
b  Calculated from FID using WC of the food.
c   Average value used in the BERA. Source: USEPA, 2007a
d  Based on diet composition which assumes that 1.2% of diet is soil ingestion and the balance is plant material (USEPA, 2007a)
e  Average % moisture in plant tissue. Source: USEPA, 2007a
f  Estimated soil ingestion rate is based on the 50th percental value for vole (USEPA, 2007a) 
g  Based on Chew (1951) cited in Sample and Suter (1994)
h  Based on average home range of 0.0.066 acres which is smaller than the exposure area. Source:  USEPA, 1993
i  Assumes no migration, population present year-round
j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference

I I I I I I I I I 



Page 2 of 15 Vole-RME-10172017 [Soil Conc-RME]

TABLE C3-2.  SUMMARY INFORMATION - SOIL RME CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (mg/Kg)
Pyrene 8.0 NA 0.69

PCBs (mg/Kg)
Aroclor-1260 NA 0.11 0.047

Metals - Total (mg/Kg)
Aluminum 9336 NA 10062
Antimony 18.5 NA 0.50
Chromium 5244 891 16
Copper 248 NA 40
Lead 353 NA 101
Manganese 481 NA 278
Mercury 0.22 NA 0.49
Nickel 82 NA 14
Selenium 1.0 2.0 1.0
Zinc 135 NA 138

Notes
Green shading:  not a COPC for that exposure area; not included in screening model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
 analytical data for each COPC 



Page 3 of 15 Vole-RME-10172017 [SW Conc-RME]

TABLE C3-3.  SUMMARY INFORMATION - SURFACE WATER RME CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (ug/L)
Pyrene NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA

Metals - Total (ug/L)
Aluminum 6900 NA 9578
Antimony 1.7 NA 1.3
Chromium 381 794 12
Copper 20 NA 30
Lead 81 NA 290
Manganese 1336 NA 1429
Mercury 0.14 NA 0.41
Nickel 8.8 NA 22
Selenium 1.5 2.3 3.8
Zinc 36 NA 147

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
 analytical data for each COPC 
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TABLE C3-4
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
RME EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

SVOCs
Pyrene 8.0 5.7 Cp   = Cs*(0.72) a

Metals - Total
Aluminum 9336 27 Cp  = Cs*(0.00287) b
Antimony 18.5 0.61 ln(Cp) = 0.938* ln(Cs) - 3.233 a
Chromium 5244 215 Cp   = Cs*(0.041) a
Copper 248 17 ln(Cp) = 0.394* ln(Cs) + 0.668 a
Lead 353 7.1 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Manganese 481 38 Cp   = Cs*(0.079) a
Mercury 0.22 0.17 ln(Cp) = 0.538* ln(Cs)-0.958 c
Nickel 82 2.9 ln(Cp) = 0.748* ln(Cs) - 2.223 a
Selenium 1.0 0.52 ln(Cp) =1.104* ln(Cs) - 0.677 a
Zinc 135 73 ln(Cp) = 0554* ln(Cs) + 1.575 a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median.
(c)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C3-5
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
RME EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

PCBs
Aroclor-1260 0.11 0.00017 Cp  = Cs*(0.0016) b

Metals - Total
Chromium 891 37 Cp   = Cs*(0.041) a
Selenium 2.0 1.1 ln(Cp) =1.104* ln(Cs) - 0.677 a

Notes
(a)  USEPA, 2007a
(b)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C3-6
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
RME EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

SVOCs
Pyrene 0.69 0.50 Cp   = Cs*(0.72) a

PCBs
Aroclor-1260 0.047 0.000074 Cp  = Cs*(0.0016) d

Metals - Total
Aluminum 10062 29 Cp  = Cs*(0.00287) b
Antimony 0.50 0.021 ln(Cp) = 0.938* ln(Cs) - 3.233 a
Chromium 16 0.66 Cp   = Cs*(0.041) a
Copper 40 8.4 ln(Cp) = 0.394* ln(Cs) + 0.668 a
Lead 101 3.5 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Manganese 278 22 Cp   = Cs*(0.079) a
Mercury 0.49 0.26 ln(Cp) = 0.538* ln(Cs)-0.958 c
Nickel 14 0.79 ln(Cp) = 0.748* ln(Cs) - 2.223 a
Selenium 1.0 0.53 ln(Cp) =1.104* ln(Cs) - 0.677 a
Zinc 138 74 ln(Cp) = 0554* ln(Cs) + 1.575 a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median.
(c)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.
(d)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C3-7

NOAEL TOXICITY REFERENCE VALUES FOR MEADOW VOLE

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source 
of Species and TRV (mg/kg-d)

Potential Duration Class Type

Concern 

Semivolatile Organics
Pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f

Pesticides/PCBs
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction NOAEL 0.068 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproduction NOAEL 1.93 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival NOAEL 0.059 USEPA, 2005a
Chromium mammals chronic various growth and reproduction NOAEL 2.4 USEPA, 2008
Copper mammals chronic various reproduction and  growth NOAEL 5.6 USEPA, 2007b
Lead mammals chronic various reproduction, growth or survival NOAEL 4.7 USEPA, 2005g
Manganese mammals chronic various reproduction, growth or survival NOAEL 51.5 USEPA, 2007d
Mercury rat oral in diet (chronic) 3 gen reproduction NOAEL 0.032 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival NOAEL 1.7 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth NOAEL 0.143 USEPA, 2007g
Zinc mammals chronic various reproduction and  growth NOAEL 75.4 USEPA, 2007h

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C3-8

LOAEL TOXICITY REFERENCE VALUES FOR MEADOW VOLE

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source 
of Species and TRV (mg/kg-d)

Potential Duration Class Type

Concern 

Semivolatile Organics
Pyrene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f

Pesticides/PCBs
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction LOAEL 0.68 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproduction LOAEL 19.3 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival LOAEL 2.76 USEPA, 2005a
Chromium mammals chronic various growth and reproduction LOAEL 58.17 USEPA, 2008
Copper mammals chronic various reproduction and  growth LOAEL 82.7 USEPA, 2007b
Lead mammals chronic various reproduction, growth or survival LOAEL 186.4 USEPA, 2005g
Manganese mammals chronic various reproduction, growth or survival LOAEL 146 USEPA, 2007d
Mercury rat oral in diet (chronic) 3 gen reproduction LOAEL 0.16 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival LOAEL 15.49 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth LOAEL 0.66 USEPA, 2007g
Zinc mammals chronic various reproduction and  growth LOAEL 298 USEPA, 2007h

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value



TABLE C3-9.  RME EXPOSURE CALCULATIONS FOR VOLE - PROPERTY & S. WETLAND (NOAEL)

2/20/2018 Page 9 of 15 Vole-RME-10172017 [PROPERTY & S. WETLAND (NOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlanSouthern Wetland

Semivolatile Organics 
Pyrene 8.0 NA 5.7 0.62 4.32E-01 7.28E-03 NA 4.39E-01 0.7 0.0 NA 0.7 98.3% 1.7% NA

Inorganics 
X Aluminum 9336 6900 27 1.9 1.34E+01 8.51E+00 1.52E+00 2.34E+01 6.9 4.4 0.8 12.1 57.2% 36.3% 6.5%
X Antimony 18.5 1.7 0.61 0.059 3.04E-01 1.69E-02 3.83E-04 3.22E-01 5.2 0.3 0.0 5.5 94.6% 5.2% 0.1%
X Chromium 5244 381 215 2.4 1.08E+02 4.78E+00 8.39E-02 1.12E+02 44.8 2.0 0.0 46.9 95.7% 4.3% 0.1%
X Copper 248 20 17 5.6 8.57E+00 2.26E-01 4.35E-03 8.81E+00 1.5 0.0 0.0 1.6 97.4% 2.6% 0.0%

Lead 353 81 7.1 4.7 3.56E+00 3.22E-01 1.77E-02 3.90E+00 0.8 0.1 0.0 0.8 91.3% 8.2% 0.5%
Manganese 481 1336 38 52 1.90E+01 4.39E-01 2.94E-01 1.98E+01 0.4 0.0 0.0 0.4 96.3% 2.2% 1.5%

X Mercury 0.22 0.14 0.17 0.032 8.42E-02 1.97E-04 3.08E-05 8.44E-02 2.6 0.0 0.0 2.6 99.7% 0.2% 0.0%
Nickel 82 8.8 2.9 1.7 1.47E+00 7.52E-02 1.93E-03 1.55E+00 0.9 0.0 0.0 0.9 95.0% 4.9% 0.1%

X Selenium 1.0 1.5 0.52 0.14 2.59E-01 9.27E-04 3.23E-04 2.60E-01 1.8 0.0 0.0 1.8 99.5% 0.4% 0.1%
Zinc 135 36 73 75 3.66E+01 1.23E-01 7.99E-03 3.67E+01 0.5 0.0 0.0 0.5 99.6% 0.3% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 
I I 



TABLE C3-10.  RME EXPOSURE CALCULATIONS FOR VOLE - PROPERTY & S. WETLAND (LOAEL)
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Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
Southern WetlandSouthern WetlanSouthern Wetland

Semivolatile Organics 
Pyrene 8.0 NA 5.7 38 4.32E-01 7.28E-03 NA 4.39E-01 0.0 0.0 NA 0.0 98.3% 1.7% NA

Inorganics 
Aluminum 9336 6900 27 19 1.34E+01 8.51E+00 1.52E+00 2.34E+01 0.7 0.4 0.1 1.2 57.2% 36.3% 6.5%
Antimony 18.5 1.7 0.61 2.8 3.04E-01 1.69E-02 3.83E-04 3.22E-01 0.1 0.0 0.0 0.1 94.6% 5.2% 0.1%

X Chromium 5244 381 215 58 1.08E+02 4.78E+00 8.39E-02 1.12E+02 1.9 0.1 0.0 1.9 95.7% 4.3% 0.1%
Copper 248 20 17 83 8.57E+00 2.26E-01 4.35E-03 8.81E+00 0.1 0.0 0.0 0.1 97.4% 2.6% 0.0%
Lead 353 81 7.1 186 3.56E+00 3.22E-01 1.77E-02 3.90E+00 0.0 0.0 0.0 0.0 91.3% 8.2% 0.5%
Manganese 481 1336 38 146 1.90E+01 4.39E-01 2.94E-01 1.98E+01 0.1 0.0 0.0 0.1 96.3% 2.2% 1.5%
Mercury 0.22 0.14 0.17 0.16 8.42E-02 1.97E-04 3.08E-05 8.44E-02 0.5 0.0 0.0 0.5 99.7% 0.2% 0.0%
Nickel 82 8.8 2.9 15 1.47E+00 7.52E-02 1.93E-03 1.55E+00 0.1 0.0 0.0 0.1 95.0% 4.9% 0.1%
Selenium 1.0 1.5 0.52 0.66 2.59E-01 9.27E-04 3.23E-04 2.60E-01 0.4 0.0 0.0 0.4 99.5% 0.4% 0.1%
Zinc 135 36 73 298 3.66E+01 1.23E-01 7.99E-03 3.67E+01 0.1 0.0 0.0 0.1 99.6% 0.3% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 
I I 



TABLE C3-11.  RME EXPOSURE CALCULATIONS FOR VOLE - BLISS BROOK (NOAEL)

2/20/2018 Page 11 of 15 Vole-RME-10172017 [BLISS BROOK (NOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

PCBs
Aroclor-1260 0.11 NA 0.00017 0.068 1.29E-05 9.76E-05 NA 1.10E-04 0.0 0.0 NA 0.0 11.6% 88.4% NA

Inorganics 
X Chromium 891 794 37 2.4 2.74E+00 8.13E-01 1.75E-01 3.73E+00 1.1 0.3 0.1 1.6 73.5% 21.8% 4.7%

Selenium 2.0 2.3 1.1 0.14 8.20E-02 1.82E-03 5.06E-04 8.43E-02 0.6 0.0 0.0 0.6 97.2% 2.2% 0.6%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I 



TABLE C3-12.  RME EXPOSURE CALCULATIONS FOR VOLE - BLISS BROOK (LOAEL)
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Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

PCBs
Aroclor-1260 0.11 NA 0.00017 0.68 1.29E-05 9.76E-05 NA 1.10E-04 0.0 0.0 NA 0.0 11.6% 88.4% NA

Inorganics 
Chromium 891 794 37 58 2.74E+00 8.13E-01 1.75E-01 3.73E+00 0.0 0.0 0.0 0.1 73.5% 21.8% 4.7%
Selenium 2.0 2.3 1.1 0.66 8.20E-02 1.82E-03 5.06E-04 8.43E-02 0.1 0.0 0.0 0.1 97.2% 2.2% 0.6%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I 



TABLE C3-13.  RME EXPOSURE CALCULATIONS FOR VOLE - REFERENCE (NOAEL)
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Compound1 C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Semivolatile Organics 
Pyrene 0.69 NA 0.50 0.62 3.75E-02 6.32E-04 NA 3.81E-02 0.1 0.0 NA 0.1 98.3% 1.7% NA

PCBs
Aroclor-1260 0.047 NA 0.000074 0.068 5.59E-06 4.24E-05 NA 4.80E-05 0.0 0.0 NA 0.0 11.6% 88.4% NA

Inorganics 
X Aluminum 10062 9578 29 1.9 2.17E+00 9.18E+00 2.11E+00 1.35E+01 1.1 4.8 1.1 7.0 16.1% 68.2% 15.7%

Antimony 0.50 1.3 0.021 0.059 1.54E-03 4.55E-04 2.86E-04 2.28E-03 0.0 0.0 0.0 0.0 67.6% 19.9% 12.5%
Chromium 16 12 0.66 2.4 4.99E-02 1.48E-02 2.59E-03 6.73E-02 0.0 0.0 0.0 0.0 74.2% 22.0% 3.8%
Copper 40 30 8.4 5.6 6.29E-01 3.68E-02 6.49E-03 6.72E-01 0.1 0.0 0.0 0.1 93.6% 5.5% 1.0%
Lead 101 290 3.5 4.7 2.65E-01 9.23E-02 6.38E-02 4.21E-01 0.1 0.0 0.0 0.1 63.0% 21.9% 15.1%
Manganese 278 1429 22 52 1.65E+00 2.53E-01 3.14E-01 2.21E+00 0.0 0.0 0.0 0.0 74.4% 11.4% 14.2%
Mercury 0.49 0.41 0.26 0.032 1.97E-02 4.50E-04 9.02E-05 2.02E-02 0.6 0.0 0.0 0.6 97.3% 2.2% 0.4%
Nickel 14 22 0.79 1.7 5.91E-02 1.29E-02 4.84E-03 7.68E-02 0.0 0.0 0.0 0.0 76.9% 16.8% 6.3%
Selenium 1.0 3.8 0.53 0.14 3.97E-02 9.45E-04 8.35E-04 4.15E-02 0.3 0.0 0.0 0.3 95.7% 2.3% 2.0%
Zinc 138 147 74 75 5.55E+00 1.25E-01 3.23E-02 5.71E+00 0.1 0.0 0.0 0.1 97.2% 2.2% 0.6%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands



TABLE C3-14.  RME EXPOSURE CALCULATIONS FOR VOLE - REFERENCE (LOAEL)

2/20/2018 Page 14 of 15 Vole-RME-10172017 [REFERENCE (LOAEL)]

Compound1 C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Semivolatile Organics 
Pyrene 0.69 NA 0.50 38 3.75E-02 6.32E-04 NA 3.81E-02 0.0 0.0 NA 0.0 98.3% 1.7% NA

PCBs
Aroclor-1260 0.047 NA 0.000074 0.68 5.59E-06 4.24E-05 NA 4.80E-05 0.0 0.0 NA 0.0 11.6% 88.4% NA

Inorganics 
Aluminum 10062 9578 29 19 2.17E+00 9.18E+00 2.11E+00 1.35E+01 0.1 0.5 0.1 0.7 16.1% 68.2% 15.7%
Antimony 0.50 1.3 0.021 2.8 1.54E-03 4.55E-04 2.86E-04 2.28E-03 0.0 0.0 0.0 0.0 67.6% 19.9% 12.5%
Chromium 16 12 0.66 58 4.99E-02 1.48E-02 2.59E-03 6.73E-02 0.0 0.0 0.0 0.0 74.2% 22.0% 3.8%
Copper 40 30 8.4 83 6.29E-01 3.68E-02 6.49E-03 6.72E-01 0.0 0.0 0.0 0.0 93.6% 5.5% 1.0%
Lead 101 290 3.5 186 2.65E-01 9.23E-02 6.38E-02 4.21E-01 0.0 0.0 0.0 0.0 63.0% 21.9% 15.1%
Manganese 278 1429 22 146 1.65E+00 2.53E-01 3.14E-01 2.21E+00 0.0 0.0 0.0 0.0 74.4% 11.4% 14.2%
Mercury 0.49 0.41 0.26 0.16 1.97E-02 4.50E-04 9.02E-05 2.02E-02 0.1 0.0 0.0 0.1 97.3% 2.2% 0.4%
Nickel 14 22 0.79 15 5.91E-02 1.29E-02 4.84E-03 7.68E-02 0.0 0.0 0.0 0.0 76.9% 16.8% 6.3%
Selenium 1.0 3.8 0.53 0.66 3.97E-02 9.45E-04 8.35E-04 4.15E-02 0.1 0.0 0.0 0.1 95.7% 2.3% 2.0%
Zinc 138 147 74 298 5.55E+00 1.25E-01 3.23E-02 5.71E+00 0.0 0.0 0.0 0.0 97.2% 2.2% 0.6%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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TABLE C4-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Meadow Vole - CTE

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C4-2 and C4-3 mg/kg or ug/L see Tables C4-2 and C4-3
Dosefood (mg/kg BW-day) = 

BW Body Weight 0.033 kg a (FID x Pfood x Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 0.51 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.076 kg fooddry / kg BWwet * day c
Pfood Food Source Dietary Percentage 0.988 fraction on a dry weight basis d

WCfood Water content (% moisture), plant tissue 0.85 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.012 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f

SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.22 L water / kg BW wet * day g
ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult; Average body weight is used in the BERA.  Source:  USEPA, 1993
b  Calculated from FID using WC of the food.
c   Average value used in the BERA. Source: USEPA, 2007a
d  Based on diet composition which assumes that 1.2% of diet is soil ingestion and the balance is plant material (USEPA, 2007a)
e  Average % moisture in plant tissue. Source: USEPA, 2007a
f  Estimated soil ingestion rate is based on the 50th percental value for vole (USEPA, 2007a) 
g  Based on Chew (1951) cited in Sample and Suter (1994)
h  Based on average home range of 0.0.066 acres which is smaller than the exposure area. Source:  USEPA, 1993
i  Assumes no migration, population present year-round
j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference

I I I I I I I I I 
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TABLE C4-2.  SUMMARY INFORMATION - SOIL CTE CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (mg/Kg)
Pyrene 2.6 NA 0.45

PCBs (mg/Kg)
Aroclor-1260 NA 0.049 0.047

Metals - Total (mg/Kg)
Aluminum 8793 NA 8954
Antimony 9.8 NA 0.34
Chromium 2620 421 14
Copper 129 NA 25
Lead 199 NA 75
Manganese 310 NA 209
Mercury 0.15 NA 0.32
Nickel 38 NA 10
Selenium 1.0 1.5 0.72
Zinc 115 NA 76

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean

 of the available analytical data for each COPC
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TABLE C4-3.  SUMMARY INFORMATION - SURFACE WATER CTE CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (ug/L)
Pyrene NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA

Metals - Total (ug/L)
Aluminum 1359 NA 1070
Antimony 1.3 NA 0.98
Chromium 169 312 3.5
Copper 11 NA 7.7
Lead 34 NA 30
Manganese 1069 NA 1058
Mercury 0.10 NA 0.12
Nickel 7.0 NA 5.0
Selenium 1.5 2.3 2.3
Zinc 27 NA 46

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean

 of the available analytical data for each COPC
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TABLE C4-4
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
CTE EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

SVOCs
Pyrene 2.6 1.9 Cp   = Cs*(0.72) a

Metals - Total
Aluminum 8793 25 Cp  = Cs*(0.00287) b
Antimony 9.8 0.34 ln(Cp) = 0.938* ln(Cs) - 3.233 a
Chromium 2620 107 Cp   = Cs*(0.041) a
Copper 129 13 ln(Cp) = 0.394* ln(Cs) + 0.668 a
Lead 199 5.2 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Manganese 310 24 Cp   = Cs*(0.079) a
Mercury 0.15 0.14 ln(Cp) = 0.538* ln(Cs)-0.958 c
Nickel 38 1.6 ln(Cp) = 0.748* ln(Cs) - 2.223 a
Selenium 1.0 0.52 ln(Cp) =1.104* ln(Cs) - 0.677 a
Zinc 115 67 ln(Cp) = 0554* ln(Cs) + 1.575 a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median.
(c)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C4-5
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
CTE EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

PCBs
Aroclor-1260 0.049 0.000079 Cp = Cs*(0.0016) b

Metals - Total
Chromium 421 17 Cp   = Cs*(0.041) a
Selenium 1.5 0.81 ln(Cp) =1.104* ln(Cs) - 0.677 a

Notes
(a)  USEPA, 2007a
(b)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C4-6
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
CTE EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

SVOCs
Pyrene 0.45 0.33 Cp   = Cs*(0.72) a

PCBs
Aroclor-1260 0.047 0.000074 Cp = Cs*(0.0016) d

Metals - Total
Aluminum 8954 26 Cp  = Cs*(0.00287) b
Antimony 0.34 0.014 ln(Cp) = 0.938* ln(Cs) - 3.233 a
Chromium 14 0.57 Cp   = Cs*(0.041) a
Copper 25 6.9 ln(Cp) = 0.394* ln(Cs) + 0.668 a
Lead 75 3.0 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Manganese 209 17 Cp   = Cs*(0.079) a
Mercury 0.32 0.21 ln(Cp) = 0.538* ln(Cs)-0.958 c
Nickel 10 0.60 ln(Cp) = 0.748* ln(Cs) - 2.223 a
Selenium 0.72 0.35 ln(Cp) =1.104* ln(Cs) - 0.677 a
Zinc 76 53 ln(Cp) = 0554* ln(Cs) + 1.575 a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median.
(c)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.
(d)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C4-7

NOAEL TOXICITY REFERENCE VALUES FOR MEADOW VOLE

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source 
of Species and TRV (mg/kg-d)

Potential Duration Class Type

Concern 

Semivolatile Organics
Pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f

Pesticides/PCBs
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction NOAEL 0.068 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproduction NOAEL 1.93 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival NOAEL 0.059 USEPA, 2005a
Chromium mammals chronic various growth and reproduction NOAEL 2.4 USEPA, 2008
Copper mammals chronic various reproduction and  growth NOAEL 5.6 USEPA, 2007b
Lead mammals chronic various reproduction, growth or survival NOAEL 4.7 USEPA, 2005f
Manganese mammals chronic various reproduction, growth or survival NOAEL 51.5 USEPA, 2007d
Mercury rat oral in diet (chronic) 3 gen reproduction NOAEL 0.032 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival NOAEL 1.7 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth NOAEL 0.143 USEPA, 2007g
Zinc mammals chronic various reproduction and  growth NOAEL 75.4 USEPA, 2007h

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C4-8

LOAEL TOXICITY REFERENCE VALUES FOR MEADOW VOLE

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source 
of Species and TRV (mg/kg-d)

Potential Duration Class Type

Concern 

Semivolatile Organics
Pyrene mammals chronic various reproduction, growth or survival LOAEL 38.4 USEPA, 2007f

Pesticides/PCBs
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction LOAEL 0.68 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproduction LOAEL 19.3 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival LOAEL 2.76 USEPA, 2005a
Chromium mammals chronic various growth and reproduction LOAEL 58.17 USEPA, 2008
Copper mammals chronic various reproduction and  growth LOAEL 82.7 USEPA, 2007b
Lead mammals chronic various reproduction, growth or survival LOAEL 186.4 USEPA, 2005f
Manganese mammals chronic various reproduction, growth or survival LOAEL 146 USEPA, 2007d
Mercury rat oral in diet (chronic) 3 gen reproduction LOAEL 0.16 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival LOAEL 15.49 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth LOAEL 0.66 USEPA, 2007g
Zinc mammals chronic various reproduction and  growth LOAEL 298 USEPA, 2007h

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value



TABLE C4-9.  CTE EXPOSURE CALCULATIONS FOR VOLE - PROPERTY & S. WETLAND (NOAEL)
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlanSouthern Wetland

Semivolatile Organics 
Pyrene 2.6 NA 1.9 0.62 1.41E-01 2.38E-03 NA 1.43E-01 0.2 0.0 NA 0.2 98.3% 1.7% NA

Inorganics 
X Aluminum 8793 1359 25 1.9 1.26E+01 8.02E+00 2.99E-01 2.10E+01 6.5 4.2 0.2 10.9 60.3% 38.3% 1.4%
X Antimony 9.8 1.3 0.34 0.059 1.68E-01 8.93E-03 2.88E-04 1.77E-01 2.8 0.2 0.0 3.0 94.8% 5.0% 0.2%
X Chromium 2620 169 107 2.4 5.38E+01 2.39E+00 3.71E-02 5.62E+01 22.4 1.0 0.0 23.4 95.7% 4.3% 0.1%

Copper 129 11 13 5.6 6.62E+00 1.18E-01 2.43E-03 6.74E+00 1.2 0.0 0.0 1.2 98.2% 1.7% 0.0%
Lead 199 34 5.2 4.7 2.58E+00 1.81E-01 7.47E-03 2.77E+00 0.5 0.0 0.0 0.6 93.2% 6.5% 0.3%
Manganese 310 1069 24 52 1.22E+01 2.82E-01 2.35E-01 1.28E+01 0.2 0.0 0.0 0.2 95.9% 2.2% 1.8%

X Mercury 0.15 0.10 0.14 0.032 6.80E-02 1.32E-04 2.20E-05 6.81E-02 2.1 0.0 0.0 2.1 99.8% 0.2% 0.0%
Nickel 38 7.0 1.6 1.7 8.18E-01 3.44E-02 1.53E-03 8.54E-01 0.5 0.0 0.0 0.5 95.8% 4.0% 0.2%

X Selenium 1.0 1.5 0.52 0.14 2.59E-01 9.27E-04 3.23E-04 2.60E-01 1.8 0.0 0.0 1.8 99.5% 0.4% 0.1%
Zinc 115 27 67 75 3.35E+01 1.05E-01 5.90E-03 3.36E+01 0.4 0.0 0.0 0.4 99.7% 0.3% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 
I I 



TABLE C4-10.  CTE EXPOSURE CALCULATIONS FOR VOLE - PROPERTY & S. WETLAND (LOAEL)
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
Southern WetlandSouthern WetlanSouthern Wetland

Semivolatile Organics 
Pyrene 2.6 NA 1.9 38 1.41E-01 2.38E-03 NA 1.43E-01 0.0 0.0 NA 0.0 98.3% 1.7% NA

Inorganics 
Aluminum 8793 1359 25 19 1.26E+01 8.02E+00 2.99E-01 2.10E+01 0.7 0.4 0.0 1.1 60.3% 38.3% 1.4%
Antimony 9.8 1.3 0.34 2.8 1.68E-01 8.93E-03 2.88E-04 1.77E-01 0.1 0.0 0.0 0.1 94.8% 5.0% 0.2%
Chromium 2620 169 107 58 5.38E+01 2.39E+00 3.71E-02 5.62E+01 0.9 0.0 0.0 1.0 95.7% 4.3% 0.1%
Copper 129 11 13 83 6.62E+00 1.18E-01 2.43E-03 6.74E+00 0.1 0.0 0.0 0.1 98.2% 1.7% 0.0%
Lead 199 34 5.2 186 2.58E+00 1.81E-01 7.47E-03 2.77E+00 0.0 0.0 0.0 0.0 93.2% 6.5% 0.3%
Manganese 310 1069 24 146 1.22E+01 2.82E-01 2.35E-01 1.28E+01 0.1 0.0 0.0 0.1 95.9% 2.2% 1.8%
Mercury 0.15 0.10 0.14 0.16 6.80E-02 1.32E-04 2.20E-05 6.81E-02 0.4 0.0 0.0 0.4 99.8% 0.2% 0.0%
Nickel 38 7.0 1.6 15 8.18E-01 3.44E-02 1.53E-03 8.54E-01 0.1 0.0 0.0 0.1 95.8% 4.0% 0.2%
Selenium 1.0 1.5 0.52 0.66 2.59E-01 9.27E-04 3.23E-04 2.60E-01 0.4 0.0 0.0 0.4 99.5% 0.4% 0.1%
Zinc 115 27 67 298 3.35E+01 1.05E-01 5.90E-03 3.36E+01 0.1 0.0 0.0 0.1 99.7% 0.3% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 
I I 



TABLE C4-11.  CTE EXPOSURE CALCULATIONS FOR VOLE - BLISS BROOK (NOAEL)
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

PCBs
Aroclor-1260 0.049 NA 0.000079 0.068 5.92E-06 4.50E-05 NA 5.09E-05 0.0 0.0 NA 0.0 11.6% 88.4% NA

Inorganics 
Chromium 421 312 17 2.4 1.30E+00 3.84E-01 6.86E-02 1.75E+00 0.5 0.2 0.0 0.7 74.1% 22.0% 3.9%
Selenium 1.5 2.3 0.81 0.14 6.12E-02 1.40E-03 5.06E-04 6.31E-02 0.4 0.0 0.0 0.4 97.0% 2.2% 0.8%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I 



TABLE C4-12.  CTE EXPOSURE CALCULATIONS FOR VOLE - BLISS BROOK (LOAEL)
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

PCBs
Aroclor-1260 0.049 NA 0.000079 0.68 5.92E-06 4.50E-05 NA 5.09E-05 0.0 0.0 NA 0.0 11.6% 88.4% NA

Inorganics 
Chromium 421 312 17 58 1.30E+00 3.84E-01 6.86E-02 1.75E+00 0.0 0.0 0.0 0.0 74.1% 22.0% 3.9%
Selenium 1.5 2.3 0.81 0.66 6.12E-02 1.40E-03 5.06E-04 6.31E-02 0.1 0.0 0.0 0.1 97.0% 2.2% 0.8%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I 



TABLE C4-13.  CTE EXPOSURE CALCULATIONS FOR VOLE - REFERENCE (NOAEL)
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Compound1 C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Semivolatile Organics 
Pyrene 0.45 NA 0.33 0.62 2.44E-02 4.12E-04 NA 2.48E-02 0.0 0.0 NA 0.0 98.3% 1.7% NA

PCBs
Aroclor-1260 0.047 NA 0.000074 0.068 5.59E-06 4.24E-05 NA 4.80E-05 0.0 0.0 NA 0.0 11.6% 88.4% NA

Inorganics 
X Aluminum 8954 1070 26 1.9 1.93E+00 8.17E+00 2.35E-01 1.03E+01 1.0 4.2 0.1 5.4 18.7% 79.0% 2.3%

Antimony 0.34 0.98 0.014 0.059 1.09E-03 3.14E-04 2.16E-04 1.62E-03 0.0 0.0 0.0 0.0 67.3% 19.4% 13.4%
Chromium 14 3.5 0.57 2.4 4.29E-02 1.27E-02 7.67E-04 5.64E-02 0.0 0.0 0.0 0.0 76.1% 22.5% 1.4%
Copper 25 7.7 6.9 5.6 5.18E-01 2.25E-02 1.69E-03 5.42E-01 0.1 0.0 0.0 0.1 95.5% 4.1% 0.3%
Lead 75 30 3.0 4.7 2.24E-01 6.83E-02 6.68E-03 2.99E-01 0.0 0.0 0.0 0.1 74.9% 22.8% 2.2%
Manganese 209 1058 17 52 1.24E+00 1.91E-01 2.33E-01 1.66E+00 0.0 0.0 0.0 0.0 74.6% 11.5% 14.0%
Mercury 0.32 0.12 0.21 0.032 1.56E-02 2.93E-04 2.64E-05 1.60E-02 0.5 0.0 0.0 0.5 98.0% 1.8% 0.2%
Nickel 10 5.0 0.60 1.7 4.54E-02 9.08E-03 1.09E-03 5.56E-02 0.0 0.0 0.0 0.0 81.7% 16.4% 2.0%
Selenium 0.72 2.3 0.35 0.14 2.65E-02 6.55E-04 5.14E-04 2.76E-02 0.2 0.0 0.0 0.2 95.8% 2.4% 1.9%
Zinc 76 46 53 75 4.01E+00 6.97E-02 1.02E-02 4.09E+00 0.1 0.0 0.0 0.1 98.0% 1.7% 0.2%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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Compound1 C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Semivolatile Organics 
Pyrene 0.45 NA 0.33 38 2.44E-02 4.12E-04 NA 2.48E-02 0.0 0.0 NA 0.0 98.3% 1.7% NA

PCBs
Aroclor-1260 0.047 NA 0.000074 0.68 5.59E-06 4.24E-05 NA 4.80E-05 0.0 0.0 NA 0.0 11.6% 88.4% NA

Inorganics 
Aluminum 8954 1070 26 19 1.93E+00 8.17E+00 2.35E-01 1.03E+01 0.1 0.4 0.0 0.5 18.7% 79.0% 2.3%
Antimony 0.34 0.98 0.014 2.8 1.09E-03 3.14E-04 2.16E-04 1.62E-03 0.0 0.0 0.0 0.0 67.3% 19.4% 13.4%
Chromium 14 3.5 0.57 58 4.29E-02 1.27E-02 7.67E-04 5.64E-02 0.0 0.0 0.0 0.0 76.1% 22.5% 1.4%
Copper 25 7.7 6.9 83 5.18E-01 2.25E-02 1.69E-03 5.42E-01 0.0 0.0 0.0 0.0 95.5% 4.1% 0.3%
Lead 75 30 3.0 186 2.24E-01 6.83E-02 6.68E-03 2.99E-01 0.0 0.0 0.0 0.0 74.9% 22.8% 2.2%
Manganese 209 1058 17 146 1.24E+00 1.91E-01 2.33E-01 1.66E+00 0.0 0.0 0.0 0.0 74.6% 11.5% 14.0%
Mercury 0.32 0.12 0.21 0.16 1.56E-02 2.93E-04 2.64E-05 1.60E-02 0.1 0.0 0.0 0.1 98.0% 1.8% 0.2%
Nickel 10 5.0 0.60 15 4.54E-02 9.08E-03 1.09E-03 5.56E-02 0.0 0.0 0.0 0.0 81.7% 16.4% 2.0%
Selenium 0.72 2.3 0.35 0.66 2.65E-02 6.55E-04 5.14E-04 2.76E-02 0.0 0.0 0.0 0.0 95.8% 2.4% 1.9%
Zinc 76 46 53 298 4.01E+00 6.97E-02 1.02E-02 4.09E+00 0.0 0.0 0.0 0.0 98.0% 1.7% 0.2%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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Table C4-15
References Cited - Meadow Vole Model
WALTON & LONSBURY SUPERFUND SITE
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Chew, R.M. 1951. The water exchanges of some small mammals. Ecol. Monogr. 1: 215-224.

McKone, T. E. 1994. Uncertainty and variability in human exposures to soil contaminants through home-grown food: a Monte Carlo assessment. Risk Anal. 14(4):449-463.
Ondreicka, R., E. Ginter, and J. Kortus. 1966. Chronic toxicity of aluminum in rats and mice and its effects on phosphorus metabolism. Brit. J. Indust. Med. 23: 305-313.
Sample, B.E. and G.W. Suter, II.  1994.  Estimating exposure of terrestrial wildlife to contaminants.  Environmental Sciences Division.  Oak Ridge National Laboratory.  ES/ER/TM-125.  September 1994.
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U.S. Environmental Protection Agency (USEPA). 2005d. Ecological Soil Screening Level for Cadmium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-67. March.
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U.S. Environmental Protection Agency (USEPA). 2005f. Ecological Soil Screening Level for Lead, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-70. March.
U.S. Environmental Protection Agency (USEPA). 2005g. Ecological Soil Screening Level for Vanadium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-75. April.
U.S. Environmental Protection Agency (USEPA). 2006. Ecological Soil Screening Level for Silver, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-77. September.
U.S. Environmental Protection Agency (USEPA). 2007a.  Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs). Attachment 4-1

Exposure Factors and Bioaccumulation Models for Derivation of Wildlife Eco-SSLs. OSWER Directive 9285.7-55. Revised A
U.S. Environmental Protection Agency (USEPA). 2007b. Ecological Soil Screening Level for Copper, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-68.  February.
U.S. Environmental Protection Agency (USEPA). 2007c. Ecological Soil Screening Level for DDT and Metabolites, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-57. April.
U.S. Environmental Protection Agency (USEPA). 2007d. Ecological Soil Screening Level for Manganese, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-71. April.
U.S. Environmental Protection Agency (USEPA). 2007e. Ecological Soil Screening Level for Nickel, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-67. March.
U.S. Environmental Protection Agency (USEPA). 2007f. Ecological Soil Screening Level for PAHs, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-78. June.
U.S. Environmental Protection Agency (USEPA). 2007g. Ecological Soil Screening Level for Selenium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-72. July.
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TABLE C5-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: American Robin - RME

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C5-2 and C5-3 mg/kg or ug/L see Tables C5-2 and C5-3
Dosefood (mg/kg BW-day) = 

BW Body Weight 0.081 kg a (FID x Pfoodx Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 0.8875 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.142 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.936 fraction on a dry weight basis d

WCfood Water content (% moisture),  tissue 0.84 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.064 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f

SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.14 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 0.58 -- i SIwater x Cwater x CF x ASUF x TSUF

SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult; Average body weight is used in the BERA.  Source:  USEPA, 1993

b  Calculated from FID using WC of food

c  Based on American woodcock. Source: USEPA, 2007a

d  Based on diet composition which assumes that 6.4% of diet is soil ingestion and the balance is earthworms (USEPA, 2007a)

e  Average % moisture measured in earthworm tissue.  Source:  Sample and Suter (1994); USEPA, 2007a

f  Estimated soil ingestion rate is based on the 90th percental value for  American woodcock (USEPA, 2007a) 

g  Estimated value from Sample and Suter (1994)

h  Based on average home range of 0.60 acres, which is smaller than the exposure area. Source:  USEPA, 1993

i  Assumes robins leave their breeding grounds in October and return in March. Source:  USEPA, 1993

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C5-2.  SUMMARY INFORMATION - SOIL RME CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (mg/Kg)
Benzo(a)anthracene 4.1 NA 0.39
Benzo(b)fluoranthene 2.2 NA 1.1
Benzo(g,h,i)perylene 1.1 NA 0.56
Benzo(k)fluoranthene 1.6 NA 0.37
Chrysene 2.3 NA 0.64
Indeno(1,2,3-cd)pyrene 1.2 NA 0.66
Pyrene 8.0 NA 0.69

Pesticides (mg/Kg)
4,4'-DDE 0.081 NA 0.030
4,4'-DDT 0.59 NA 0.0086

Metals - Total (mg/Kg)
Aluminum 9336 8664 10062
Cadmium 0.71 0.7 1.0
Chromium 5244 891 16
Copper 248 39 40
Lead 353 273 101
Mercury 0.22 0.24 0.49
Nickel 82 NA 14
Selenium NA 2.0 1.0
Silver 72 12 3.4
Vanadium 21 15 23
Zinc 135 104 138

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
 analytical data for each COPC 
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TABLE C5-3.  SUMMARY INFORMATION - SURFACE WATER RME CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (ug/L)
Benzo(a)anthracene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
Chrysene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Pyrene NA NA NA

Pesticides (ug/L)
4,4'-DDE NA NA NA
4,4'-DDT NA NA NA

Metals - Total (ug/L)
Aluminum 6900 6711 9578
Cadmium 0.31 0.42 0.86
Chromium 381 794 12
Copper 20 9.2 30
Lead 81 61 290
Mercury 0.14 0.16 0.41
Nickel 8.8 NA 22
Selenium NA 2.3 3.8
Silver 14 0.018 2.0
Vanadium 69 2.5 28
Zinc 36 71 147

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
 analytical data for each COPC 
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TABLE C5-4
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
RME EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 
SVOCs
Benzo(a)anthracene 4.1 6.5 Ce   = Cs*(1.59) a
Benzo(b)fluoranthene 2.2 5.8 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 1.1 3.3 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 1.6 4.0 Ce   = Cs*(2.6) a
Chrysene 2.3 5.3 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 1.2 3.5 Ce   = Cs*(2.86) a
Pyrene 8.0 14 Ce   = Cs*(1.75) a

Pesticides
4,4'-DDE 0.081 1.3 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 a
4,4'-DDT 0.59 7.5 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 a

Metals - Total
Aluminum 9336 1870 495 Ce   = Cs*(0.053) c
Cadmium 0.71 10.60 6.3 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 5244 1070 1605 Ce   = Cs*(0.306) a
Copper 248 34 128 Ce   = Cs*(0.515) a
Lead 353 74 91 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.22 0.14 0.65 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Nickel 82 110 87 Ce   = Cs*(1.059) b
Silver 72 28 148 Ce   = Cs*(2.045) a
Vanadium 21 4 0.9 Ce   = Cs*(0.042) a
Zinc 135 145 427 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Maximum observed tissue concentration from laboratory bioassays
(2)  Estimated tissue concentration based on maximum soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C5-5
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
RME EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

Metals - Total
Aluminum 8664 1270 459 Ce   = Cs*(0.053) c
Cadmium 0.7 5.7 6.5 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 891 488 273 Ce   = Cs*(0.306) a
Copper 39 27 20 Ce   = Cs*(0.515) a
Lead 273 407 74 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.24 0.39 0.67 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Selenium 2.0 10.8 1.5 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 12 6 24 Ce   = Cs*(2.045) a
Vanadium 15 4 0.64 Ce   = Cs*(0.042) a
Zinc 104 151 392 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Maximum observed tissue concentration from laboratory bioassays
(2)  Estimated tissue concentration based on maximum soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C5-6
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
RME EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

SVOCs
Benzo(a)anthracene 0.39 0.61 Ce   = Cs*(1.59) a
Benzo(b)fluoranthene 1.1 2.7 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 0.56 1.7 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 0.37 0.95 Ce   = Cs*(2.6) a
Chrysene 0.64 1.5 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 0.66 1.9 Ce   = Cs*(2.86) a
Pyrene 0.69 1.2 Ce   = Cs*(1.75) a

Pesticides
4,4'-DDE 0.030 0.54 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 a
4,4'-DDT 0.0086 0.18 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 a

Metals - Total
Aluminum 10062 214 533 Ce   = Cs*(0.053) c
Cadmium 1.0 2.6 8.5 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 16 52 5.0 Ce   = Cs*(0.306) a
Copper 40 19 21 Ce   = Cs*(0.515) a
Lead 101 1.84 33 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.49 0.06 0.85 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Nickel 14 26 15 Ce   = Cs*(1.059) b
Selenium 1.0 8.3 0.95 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 3.4 0.47 7.0 Ce   = Cs*(2.045) a
Vanadium 23 1.13 0.97 Ce   = Cs*(0.042) a
Zinc 138 155 430 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Maximum observed tissue concentration from laboartory bioassays - Laboratory control
(2)  Estimated tissue concentration based on maximum soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C5-7

NOAEL TOXICITY REFERENCE VALUES FOR ROBIN

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)

Concern

Semivolatile Organics
Benzo(a)anthracene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Benzo(b)fluoranthene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Benzo(g,h,i)perylene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Benzo(k)fluoranthene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Chrysene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Indeno(1,2,3-cd)pyrene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Pyrene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)

Pesticides/PCBs
4,4'-DDE avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth NOAEL 1.47 USEPA, 2005e
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005g
Mercury mallard duck chronic 3 generations reproduction NOAEL 0.0064 Heinz, 1979 (in Sample et al., 1996)
Nickel avian chronic various reproduction and growth NOAEL 6.71 USEPA, 2007e
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006a
Vanadium avian chronic various reproduction, growth or survival NOAEL 0.344 USEPA, 2005h
Zinc avian chronic various reproduction and growth NOAEL 66.1 USEPA, 2007h

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

NA - Not available

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C5-8

LOAEL TOXICITY REFERENCE VALUES FOR ROBIN

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)

Concern

Semivolatile Organics
Benzo(a)anthracene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Benzo(b)fluoranthene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Benzo(g,h,i)perylene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Benzo(k)fluoranthene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Chrysene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Indeno(1,2,3-cd)pyrene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Pyrene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)

Pesticides/PCBs
4,4'-DDE avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c

Metals
Aluminum ringed dove chronic 4 months reproduction LOAEL(2) 1097 Carriere, et al., 1986 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth LOAEL 6.35 USEPA, 2005e
Chromium avian chronic various reproduction and growth LOAEL 15.63 USEPA, 2008
Copper avian chronic various reproduction, growth or survival LOAEL 34.87 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival LOAEL 44.6 USEPA, 2005g
Mercury mallard duck chronic 3 generations reproduction LOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Nickel avian chronic various reproduction, growth or survival LOAEL 21.66 USEPA, 2007e
Selenium avian chronic various reproduction and growth LOAEL 0.819 USEPA, 2007g
Silver avian chronic various reproduction and growth LOAEL 79.6 USEPA, 2006a
Vanadium avian chronic various reproduction, growth or survival LOAEL 1.686 USEPA, 2005h
Zinc avian chronic various reproduction and growth LOAEL 279.6 USEPA, 2007h

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

(2) No LOAEL value availalbe for aluminum.  LOAEL is based on 10x the NOAEL

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value



TABLE C5-9.  RME EXPOSURE CALCULATIONS FOR ROBIN - PROPERTY & S. WETLAND (NOAEL)

2/20/2018 Page 9 of 15 Robin-RME-10172017 [PROPERTY & S. WETLAND (NOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
S. Wetland S. Wetland S. Wetland

Semivolatile Organics 
Benzo(a)anthracene 4.1 NA 6.5 2.0 4.99E-01 2.14E-02 NA 5.20E-01 0.2 0.0 NA 0.3 95.9% 4.1% NA
Benzo(b)fluoranthene 2.2 NA 5.8 2.0 4.50E-01 1.18E-02 NA 4.61E-01 0.2 0.0 NA 0.2 97.4% 2.6% NA
Benzo(g,h,i)perylene 1.1 NA 3.3 2.0 2.55E-01 5.92E-03 NA 2.61E-01 0.1 0.0 NA 0.1 97.7% 2.3% NA
Benzo(k)fluoranthene 1.6 NA 4.0 2.0 3.11E-01 8.19E-03 NA 3.19E-01 0.2 0.0 NA 0.2 97.4% 2.6% NA
Chrysene 2.3 NA 5.3 2.0 4.09E-01 1.22E-02 NA 4.22E-01 0.2 0.0 NA 0.2 97.1% 2.9% NA
Indeno(1,2,3-cd)pyrene 1.2 NA 3.5 2.0 2.71E-01 6.48E-03 NA 2.78E-01 0.1 0.0 NA 0.1 97.7% 2.3% NA
Pyrene 8.0 NA 14.0 2.0 1.08E+00 4.21E-02 NA 1.12E+00 0.5 0.0 NA 0.6 96.2% 3.8% NA

Pesticides
4,4'-DDE 0.081 NA 1.3 0.23 1.00E-01 4.26E-04 NA 1.01E-01 0.4 0.0 NA 0.4 99.6% 0.4% NA

X 4,4'-DDT 0.59 NA 7.5 0.23 5.78E-01 3.12E-03 NA 5.81E-01 2.5 0.0 NA 2.6 99.5% 0.5% NA
Inorganics 

X Aluminum 9336 6900 1870 110 1.44E+02 4.92E+01 5.60E-01 1.94E+02 1.3 0.4 0.0 1.8 74.3% 25.4% 0.3%
Cadmium 0.71 0.31 10.6 1.5 8.17E-01 3.75E-03 2.49E-05 8.21E-01 0.6 0.0 0.0 0.6 99.5% 0.5% 0.0%

X Chromium 5244 381 1070 2.7 8.25E+01 2.76E+01 3.10E-02 1.10E+02 31.0 10.4 0.0 41.4 74.9% 25.1% 0.0%
Copper 248 20 34 4.1 2.65E+00 1.31E+00 1.60E-03 3.96E+00 0.7 0.3 0.0 1.0 66.9% 33.0% 0.0%

X Lead 353 81 74 1.6 5.72E+00 1.86E+00 6.54E-03 7.59E+00 3.5 1.1 0.0 4.7 75.4% 24.5% 0.1%
X Mercury 0.22 0.14 0.14 0.0064 1.07E-02 1.14E-03 1.14E-05 1.19E-02 1.7 0.2 0.0 1.9 90.3% 9.6% 0.1%

Nickel 82 8.8 110 6.7 8.48E+00 4.35E-01 7.13E-04 8.92E+00 1.3 0.1 0.0 1.3 95.1% 4.9% 0.0%
Silver 72 14 28 2.0 2.13E+00 3.82E-01 1.10E-03 2.51E+00 1.1 0.2 0.0 1.2 84.7% 15.2% 0.0%
Vanadium 21 69 4.0 0.34 3.08E-01 1.08E-01 5.62E-03 4.22E-01 0.9 0.3 0.0 1.2 73.0% 25.6% 1.3%
Zinc 135 36 145 66 1.12E+01 7.09E-01 2.95E-03 1.19E+01 0.2 0.0 0.0 0.2 94.0% 6.0% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C5-10.  RME EXPOSURE CALCULATIONS FOR ROBIN - PROPERTY & S. WETLAND (LOAEL)

2/20/2018 Page 10 of 15 Robin-RME-10172017 [PROPERTY & S. WETLAND (LOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
S. Wetland S. Wetland S. Wetland

Semivolatile Organics 
Benzo(a)anthracene 4.1 NA 6.5 20 4.99E-01 2.14E-02 NA 5.20E-01 0.0 0.0 NA 0.0 95.9% 4.1% NA
Benzo(b)fluoranthene 2.2 NA 5.8 20 4.50E-01 1.18E-02 NA 4.61E-01 0.0 0.0 NA 0.0 97.4% 2.6% NA
Benzo(g,h,i)perylene 1.1 NA 3.3 20 2.55E-01 5.92E-03 NA 2.61E-01 0.0 0.0 NA 0.0 97.7% 2.3% NA
Benzo(k)fluoranthene 1.6 NA 4.0 20 3.11E-01 8.19E-03 NA 3.19E-01 0.0 0.0 NA 0.0 97.4% 2.6% NA
Chrysene 2.3 NA 5.3 20 4.09E-01 1.22E-02 NA 4.22E-01 0.0 0.0 NA 0.0 97.1% 2.9% NA
Indeno(1,2,3-cd)pyrene 1.2 NA 3.5 20 2.71E-01 6.48E-03 NA 2.78E-01 0.0 0.0 NA 0.0 97.7% 2.3% NA
Pyrene 8.0 NA 14.0 20 1.08E+00 4.21E-02 NA 1.12E+00 0.1 0.0 NA 0.1 96.2% 3.8% NA

Pesticides
4,4'-DDE 0.081 NA 1.3 2.7 1.00E-01 4.26E-04 NA 1.01E-01 0.0 0.0 NA 0.0 99.6% 0.4% NA
4,4'-DDT 0.59 NA 7.5 2.7 5.78E-01 3.12E-03 NA 5.81E-01 0.2 0.0 NA 0.2 99.5% 0.5% NA

Inorganics 
Aluminum 9336 6900 1870 1097 1.44E+02 4.92E+01 5.60E-01 1.94E+02 0.1 0.0 0.0 0.2 74.3% 25.4% 0.3%
Cadmium 0.71 0.31 10.6 6.4 8.17E-01 3.75E-03 2.49E-05 8.21E-01 0.1 0.0 0.0 0.1 99.5% 0.5% 0.0%

X Chromium 5244 381 1070 16 8.25E+01 2.76E+01 3.10E-02 1.10E+02 5.3 1.8 0.0 7.0 74.9% 25.1% 0.0%
Copper 248 20 34 35 2.65E+00 1.31E+00 1.60E-03 3.96E+00 0.1 0.0 0.0 0.1 66.9% 33.0% 0.0%
Lead 353 81 74 45 5.72E+00 1.86E+00 6.54E-03 7.59E+00 0.1 0.0 0.0 0.2 75.4% 24.5% 0.1%
Mercury 0.22 0.14 0.14 0.064 1.07E-02 1.14E-03 1.14E-05 1.19E-02 0.2 0.0 0.0 0.2 90.3% 9.6% 0.1%
Nickel 82 8.8 110 22 8.48E+00 4.35E-01 7.13E-04 8.92E+00 0.4 0.0 0.0 0.4 95.1% 4.9% 0.0%
Silver 72 14 28 79.6 2.13E+00 3.82E-01 1.10E-03 2.51E+00 0.0 0.0 0.0 0.0 84.7% 15.2% 0.0%
Vanadium 21 69 4.0 1.7 3.08E-01 1.08E-01 5.62E-03 4.22E-01 0.2 0.1 0.0 0.3 73.0% 25.6% 1.3%
Zinc 135 36 145 280 1.12E+01 7.09E-01 2.95E-03 1.19E+01 0.0 0.0 0.0 0.0 94.0% 6.0% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C5-11.  RME EXPOSURE CALCULATIONS FOR ROBIN - BLISS BROOK (NOAEL)

2/20/2018 Page 11 of 15 Robin-RME-10172017 [BLISS BROOK (NOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Inorganics 
Aluminum 8664 6711 1270 110 9.79E+01 4.57E+01 5.45E-01 1.44E+02 0.9 0.4 0.0 1.3 67.9% 31.7% 0.4%
Cadmium 0.7 0.42 5.7 1.5 4.38E-01 3.87E-03 3.37E-05 4.42E-01 0.3 0.0 0.0 0.3 99.1% 0.9% 0.0%

X Chromium 891 794 488 2.7 3.76E+01 4.70E+00 6.45E-02 4.24E+01 14.1 1.8 0.0 15.9 88.8% 11.1% 0.2%
Copper 39 9.2 27 4.1 2.11E+00 2.06E-01 7.44E-04 2.32E+00 0.5 0.1 0.0 0.6 91.1% 8.9% 0.0%

X Lead 273 61 407 1.6 3.14E+01 1.44E+00 4.93E-03 3.28E+01 19.2 0.9 0.0 20.1 95.6% 4.4% 0.0%
X Mercury 0.24 0.16 0.39 0.0064 2.97E-02 1.27E-03 1.30E-05 3.10E-02 4.6 0.2 0.0 4.8 95.9% 4.1% 0.0%
X Selenium 2.0 2.3 10.8 0.29 8.33E-01 1.05E-02 1.87E-04 8.43E-01 2.9 0.0 0.0 2.9 98.7% 1.3% 0.0%

Silver 12 0.018 6 2.0 4.64E-01 6.28E-02 1.46E-06 5.27E-01 0.2 0.0 0.0 0.3 88.1% 11.9% 0.0%
Vanadium 15 2.5 3.89 0.34 3.00E-01 7.99E-02 2.03E-04 3.80E-01 0.9 0.2 0.0 1.1 78.9% 21.0% 0.1%
Zinc 104 71 151 66 1.16E+01 5.46E-01 5.76E-03 1.22E+01 0.2 0.0 0.0 0.2 95.5% 4.5% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C5-12.  RME EXPOSURE CALCULATIONS FOR ROBIN - BLISS BROOK (LOAEL)

2/20/2018 Page 12 of 15 Robin-RME-10172017 [BLISS BROOK (LOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

Inorganics 
Aluminum 8664 6711 1270 1097 9.79E+01 4.57E+01 5.45E-01 1.44E+02 0.1 0.0 0.0 0.1 67.9% 31.7% 0.4%
Cadmium 0.7 0.42 5.7 6.4 4.38E-01 3.87E-03 3.37E-05 4.42E-01 0.1 0.0 0.0 0.1 99.1% 0.9% 0.0%

X Chromium 891 794 488 16 3.76E+01 4.70E+00 6.45E-02 4.24E+01 2.4 0.3 0.0 2.7 88.8% 11.1% 0.2%
Copper 39 9.2 27 35 2.11E+00 2.06E-01 7.44E-04 2.32E+00 0.1 0.0 0.0 0.1 91.1% 8.9% 0.0%
Lead 273 61 407 45 3.14E+01 1.44E+00 4.93E-03 3.28E+01 0.7 0.0 0.0 0.7 95.6% 4.4% 0.0%
Mercury 0.24 0.16 0.39 0.064 2.97E-02 1.27E-03 1.30E-05 3.10E-02 0.5 0.0 0.0 0.5 95.9% 4.1% 0.0%
Selenium 2.0 2.3 10.8 0.82 8.33E-01 1.05E-02 1.87E-04 8.43E-01 1.0 0.0 0.0 1.0 98.7% 1.3% 0.0%
Silver 12 0.018 6 79.6 4.64E-01 6.28E-02 1.46E-06 5.27E-01 0.0 0.0 0.0 0.0 88.1% 11.9% 0.0%
Vanadium 15 2.5 3.89 1.7 3.00E-01 7.99E-02 2.03E-04 3.80E-01 0.2 0.0 0.0 0.2 78.9% 21.0% 0.1%
Zinc 104 71 151 280 1.16E+01 5.46E-01 5.76E-03 1.22E+01 0.0 0.0 0.0 0.0 95.5% 4.5% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C5-13.  RME EXPOSURE CALCULATIONS FOR ROBIN - REFERENCE (NOAEL)

2/20/2018 Page 13 of 15 Robin-RME-10172017 [REFERENCE (NOAEL)]

Compound1 C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.39 NA 0.61 2.0 4.73E-02 2.03E-03 NA 4.93E-02 0.0 0.0 NA 0.0 95.9% 4.1% NA
Benzo(b)fluoranthene 1.1 NA 2.75 2.0 2.12E-01 5.57E-03 NA 2.17E-01 0.1 0.0 NA 0.1 97.4% 2.6% NA
Benzo(g,h,i)perylene 0.56 NA 1.66 2.0 1.28E-01 2.97E-03 NA 1.31E-01 0.1 0.0 NA 0.1 97.7% 2.3% NA
Benzo(k)fluoranthene 0.37 NA 0.95 2.0 7.34E-02 1.93E-03 NA 7.53E-02 0.0 0.0 NA 0.0 97.4% 2.6% NA
Chrysene 0.64 NA 1.46 2.0 1.13E-01 3.37E-03 NA 1.16E-01 0.1 0.0 NA 0.1 97.1% 2.9% NA
Indeno(1,2,3-cd)pyrene 0.66 NA 1.88 2.0 1.45E-01 3.46E-03 NA 1.48E-01 0.1 0.0 NA 0.1 97.7% 2.3% NA
Pyrene 0.69 NA 1.21 2.0 9.35E-02 3.65E-03 NA 9.71E-02 0.0 0.0 NA 0.0 96.2% 3.8% NA

Pesticides
4,4'-DDE 0.030 NA 0.54 0.23 4.13E-02 1.55E-04 NA 4.14E-02 0.2 0.0 NA 0.2 99.6% 0.4% NA
4,4'-DDT 0.0086 NA 0.18 0.23 1.39E-02 4.52E-05 NA 1.39E-02 0.1 0.0 NA 0.1 99.7% 0.3% NA

Inorganics 
Aluminum 10062 9578 214 110 1.65E+01 5.30E+01 7.78E-01 7.03E+01 0.2 0.5 0.0 0.6 23.5% 75.4% 1.1%
Cadmium 1.0 0.86 2.6 1.5 2.00E-01 5.47E-03 6.98E-05 2.06E-01 0.1 0.0 0.0 0.1 97.3% 2.7% 0.0%

X Chromium 16 12 52.3 2.7 4.03E+00 8.54E-02 9.55E-04 4.12E+00 1.5 0.0 0.0 1.5 97.9% 2.1% 0.0%
Copper 40 30 19 4.1 1.43E+00 2.13E-01 2.40E-03 1.65E+00 0.4 0.1 0.0 0.4 87.0% 12.9% 0.1%
Lead 101 290 2 1.6 1.42E-01 5.33E-01 2.35E-02 6.99E-01 0.1 0.3 0.0 0.4 20.3% 76.3% 3.4%
Mercury 0.49 0.41 0.06 0.0064 4.63E-03 2.60E-03 3.33E-05 7.26E-03 0.7 0.4 0.0 1.1 63.7% 35.8% 0.5%
Nickel 14 22 26 6.7 2.04E+00 7.47E-02 1.79E-03 2.11E+00 0.3 0.0 0.0 0.3 96.4% 3.5% 0.1%

X Selenium 1.0 3.8 8.26 0.29 6.37E-01 5.46E-03 3.08E-04 6.43E-01 2.2 0.0 0.0 2.2 99.1% 0.8% 0.0%
Silver 3.4 2.0 0.5 2.0 3.62E-02 1.81E-02 1.62E-04 5.45E-02 0.0 0.0 0.0 0.0 66.5% 33.2% 0.3%
Vanadium 23 28 1.13 0.34 8.71E-02 1.22E-01 2.26E-03 2.12E-01 0.3 0.4 0.0 0.6 41.2% 57.7% 1.1%
Zinc 138 147 155 66 1.19E+01 7.25E-01 1.19E-02 1.27E+01 0.2 0.0 0.0 0.2 94.2% 5.7% 0.1%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands



TABLE C5-14.  RME EXPOSURE CALCULATIONS FOR ROBIN - REFERENCE (LOAEL)

2/20/2018 Page 14 of 15 Robin-RME-10172017 [REFERENCE (LOAEL)]

Compound1 C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.39 NA 0.61 20 4.73E-02 2.03E-03 NA 4.93E-02 0.0 0.0 NA 0.0 95.9% 4.1% NA
Benzo(b)fluoranthene 1.1 NA 2.75 20 2.12E-01 5.57E-03 NA 2.17E-01 0.0 0.0 NA 0.0 97.4% 2.6% NA
Benzo(g,h,i)perylene 0.56 NA 1.66 20 1.28E-01 2.97E-03 NA 1.31E-01 0.0 0.0 NA 0.0 97.7% 2.3% NA
Benzo(k)fluoranthene 0.37 NA 0.95 20 7.34E-02 1.93E-03 NA 7.53E-02 0.0 0.0 NA 0.0 97.4% 2.6% NA
Chrysene 0.64 NA 1.46 20 1.13E-01 3.37E-03 NA 1.16E-01 0.0 0.0 NA 0.0 97.1% 2.9% NA
Indeno(1,2,3-cd)pyrene 0.66 NA 1.88 20 1.45E-01 3.46E-03 NA 1.48E-01 0.0 0.0 NA 0.0 97.7% 2.3% NA
Pyrene 0.69 NA 1.21 20 9.35E-02 3.65E-03 NA 9.71E-02 0.0 0.0 NA 0.0 96.2% 3.8% NA

Pesticides
4,4'-DDE 0.030 NA 0.54 2.7 4.13E-02 1.55E-04 NA 4.14E-02 0.0 0.0 NA 0.0 99.6% 0.4% NA
4,4'-DDT 0.0086 NA 0.18 2.7 1.39E-02 4.52E-05 NA 1.39E-02 0.0 0.0 NA 0.0 99.7% 0.3% NA

Inorganics 
Aluminum 10062 9578 214 1097 1.65E+01 5.30E+01 7.78E-01 7.03E+01 0.0 0.0 0.0 0.1 23.5% 75.4% 1.1%
Cadmium 1.0 0.86 2.6 6.4 2.00E-01 5.47E-03 6.98E-05 2.06E-01 0.0 0.0 0.0 0.0 97.3% 2.7% 0.0%
Chromium 16 12 52.3 16 4.03E+00 8.54E-02 9.55E-04 4.12E+00 0.3 0.0 0.0 0.3 97.9% 2.1% 0.0%
Copper 40 30 19 35 1.43E+00 2.13E-01 2.40E-03 1.65E+00 0.0 0.0 0.0 0.0 87.0% 12.9% 0.1%
Lead 101 290 2 45 1.42E-01 5.33E-01 2.35E-02 6.99E-01 0.0 0.0 0.0 0.0 20.3% 76.3% 3.4%
Mercury 0.49 0.41 0.06 0.064 4.63E-03 2.60E-03 3.33E-05 7.26E-03 0.1 0.0 0.0 0.1 63.7% 35.8% 0.5%
Nickel 14 22 26 22 2.04E+00 7.47E-02 1.79E-03 2.11E+00 0.1 0.0 0.0 0.1 96.4% 3.5% 0.1%
Selenium 1.0 3.8 8.26 0.82 6.37E-01 5.46E-03 3.08E-04 6.43E-01 0.8 0.0 0.0 0.8 99.1% 0.8% 0.0%
Silver 3.4 2.0 0.5 79.6 3.62E-02 1.81E-02 1.62E-04 5.45E-02 0.0 0.0 0.0 0.0 66.5% 33.2% 0.3%
Vanadium 23 28 1.13 1.7 8.71E-02 1.22E-01 2.26E-03 2.12E-01 0.1 0.1 0.0 0.1 41.2% 57.7% 1.1%
Zinc 138 147 155 280 1.19E+01 7.25E-01 1.19E-02 1.27E+01 0.0 0.0 0.0 0.0 94.2% 5.7% 0.1%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands



Page 15 of 15

Table C5-15
References Cited - American Robin  Model
WALTON & LONSBURY SUPERFUND SITE

Carriere, D., K. Fischer, D. Peakall, and P. Angehrn. 1986. Effects of dietary aluminum in combination with reduced calcium and phosphorus on the ring dove (Streptopelia risoria). Water, Air, and Soil Poll. 30: 757-764.
Heinz, G.H.  1979.  Methyl mercury: reproductive and behavioral effects on three generations of mallard ducks.  Journal of Wildlife Management 43: 394‑401.  Cited in Sample et al., 1996.
Sample, B.E., Beauchamp, J.J., Efroymson, R.A., Suter, G.W., Ashwood, T.L. 1998. Development and Validation of Bioaccumulation Models for Earthworms. Prepared for US Department of Energy, Office of Environmental Management. ES/ER/TM-220.
Sample, B.E. and G.W. Suter, II.  1994.  Estimating exposure of terrestrial wildlife to contaminants.  Environmental Sciences Division.  Oak Ridge National Laboratory.  ES/ER/TM-125.  September 1994.
Trust, K.A., A. Fairbrother, and M.J. Hooper. 1994. Effects of 7,12-Dimethylbenz(a)anthracene on Immune Function and Mixed-Function Oxygenase Activity in the European Starling. Environ. Tox. And Chem., Vol. 13, No. 5, pp. 821-830.
U.S. Environmental Protection Agency (USEPA).  1993.  Wildlife exposure factors handbook, volume I of II.  Office of Research and Development.  EPA/600/R-93/187a.  December 1993.
U.S. Environmental Protection Agency (USEPA). 2005a. Ecological Soil Screening Level for Antimony, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-61. February.
U.S. Environmental Protection Agency (USEPA). 2005b. Ecological Soil Screening Level for Barium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-63. February.
U.S. Environmental Protection Agency (USEPA). 2005c. Ecological Soil Screening Level for Beryllium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-64. February.
U.S. Environmental Protection Agency (USEPA). 2005d. Ecological Soil Screening Level for Cadmium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-67. March.
U.S. Environmental Protection Agency (USEPA). 2005e. Ecological Soil Screening Level for Cobalt, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-65. March.
U.S. Environmental Protection Agency (USEPA). 2005f. Ecological Soil Screening Level for Lead, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-70. March.
U.S. Environmental Protection Agency (USEPA). 2005g. Ecological Soil Screening Level for Vanadium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-75. April.
U.S. Environmental Protection Agency (USEPA). 2006. Ecological Soil Screening Level for Silver, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-77. September.
U.S. Environmental Protection Agency (USEPA). 2007a.  Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs). Attachment 4-1

Exposure Factors and Bioaccumulation Models for Derivation of Wildlife Eco-SSLs. OSWER Directive 9285.7-55. Revised A
U.S. Environmental Protection Agency (USEPA). 2007b. Ecological Soil Screening Level for Copper, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-68.  February.
U.S. Environmental Protection Agency (USEPA). 2007c. Ecological Soil Screening Level for DDT and Metabolites, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-57. April.
U.S. Environmental Protection Agency (USEPA). 2007d. Ecological Soil Screening Level for Manganese, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-71. April.
U.S. Environmental Protection Agency (USEPA). 2007e. Ecological Soil Screening Level for Nickel, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-67. March.
U.S. Environmental Protection Agency (USEPA). 2007f. Ecological Soil Screening Level for PAHs, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-78. June.
U.S. Environmental Protection Agency (USEPA). 2007g. Ecological Soil Screening Level for Selenium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-72. July.
U.S. Environmental Protection Agency (USEPA). 2007h. Ecological Soil Screening Level for Zinc, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-73. June.
U.S. Environmental Protection Agency (USEPA). 2008. Ecological Soil Screening Level for Chromium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-66. April.



J:\NE\US EPA RAC 2\Projects\TO# 0065 Walton & Lonsbury\400 Technical\ERA\BERA\Final\TO 65 W&L Final BERA text 5-1-19.docx May 2019

C6 – Robin CTE



2/20/2018 Page 1 of 15 Robin-CTE-02202018 [Exp Param]

TABLE C6-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: American Robin - CTE

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C6-2 and C6-3 mg/kg or ug/L see Tables C6-2 and C6-3
Dosefood (mg/kg BW-day) = 

BW Body Weight 0.081 kg a (FID x Pfoodx Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 0.8875 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.142 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.936 fraction on a dry weight basis d

WCfood Water content (% moisture),  tissue 0.84 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.064 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f

SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.14 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 0.58 -- i SIwater x Cwater x CF x ASUF x TSUF

SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult; Average body weight is used in the BERA.  Source:  USEPA, 1993

b  Calculated from FID using WC of food

c  Based on American woodcock. Source: USEPA, 2007a

d  Based on diet composition which assumes that 6.4% of diet is soil ingestion and the balance is earthworms (USEPA, 2007a)

e  Average % moisture measured in earthworm tissue.  Source:  Sample and Suter (1994); USEPA, 2007a

f  Estimated soil ingestion rate is based on the 50th percental value for  American woodcock (USEPA, 2007a) 

g  Estimated value from Sample and Suter (1994)

h  Based on average home range of 0.60 acres, which is smaller than the exposure area. Source:  USEPA, 1993

i  Assumes robins leave their breeding grounds in October and return in March. Source:  USEPA, 1993

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C6-2.  SUMMARY INFORMATION - SOIL CTE CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (mg/Kg)
Benzo(a)anthracene 1.4 NA 0.25
Benzo(b)fluoranthene 1.3 NA 0.45
Benzo(g,h,i)perylene 0.71 NA 0.25
Benzo(k)fluoranthene 0.94 NA 0.24
Chrysene 1.4 NA 0.39
Indeno(1,2,3-cd)pyrene 0.76 NA 0.28
Pyrene 2.6 NA 0.45

Pesticides (mg/Kg)
4,4'-DDE 0.044 NA 0.012
4,4'-DDT 0.26 NA 0.0086

Metals - Total (mg/Kg)
Aluminum 8793 8136 8954
Cadmium 0.71 0.57 0.65
Chromium 2620 421 14
Copper 129 31 25
Lead 199 162 75
Mercury 0.15 0.19 0.32
Nickel 38 NA 10
Selenium NA 1.5 0.72
Silver 33 5.5 1.9
Vanadium 20 12 20
Zinc 115 87 76

Notes   
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean 

of the available analytical data for each COPC
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TABLE C6-3.  SUMMARY INFORMATION - SURFACE WATER CTE CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
SVOCs (ug/L)
Benzo(a)anthracene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
Chrysene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Pyrene NA NA NA

Pesticides (ug/L)
4,4'-DDE NA NA NA
4,4'-DDT NA NA NA

Metals - Total (ug/L)
Aluminum 1359 838 1070
Cadmium 0.26 0.31 0.46
Chromium 169 312 3.5
Copper 11 3.8 7.7
Lead 34 8.9 30
Mercury 0.10 0.10 0.12
Nickel 7.0 NA 5.0
Selenium NA 2.3 2.3
Silver 4.3 0.018 0.58
Vanadium 8.1 2.5 5.6
Zinc 27 31 46

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean 

of the available analytical data for each COPC
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TABLE C6-4
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
CTE EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 
SVOCs
Benzo(a)anthracene 1.4 2.2 Ce   = Cs*(1.59) a
Benzo(b)fluoranthene 1.3 3.4 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 0.71 2.1 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 0.94 2.4 Ce   = Cs*(2.6) a
Chrysene 1.4 3.1 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 0.76 2.2 Ce   = Cs*(2.86) a
Pyrene 2.6 4.6 Ce   = Cs*(1.75) a

Pesticides
4,4'-DDE 0.044 0.76 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 a
4,4'-DDT 0.26 3.7 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 a

Metals - Total
Aluminum 8793 392 466.0 Ce   = Cs*(0.053) c
Cadmium 0.71 4.04 6.3 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 2620 351 802 Ce   = Cs*(0.306) a
Copper 129 18 66 Ce   = Cs*(0.515) a
Lead 199 29 58 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.15 0.08 0.56 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Nickel 38 42 40 Ce   = Cs*(1.059) b
Silver 33 6 66 Ce   = Cs*(2.045) a
Vanadium 20 1.67 0.84 Ce   = Cs*(0.042) a
Zinc 115 127 405 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Mean observed tissue concentration from laboratory bioassays
(2)  Estimated tissue concentration based on mean soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Highest observed Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C6-5
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
CTE EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

Metals - Total
Aluminum 8136 565 431 Ce   = Cs*(0.053) c
Cadmium 0.57 3.86 5.3 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 421 199 129 Ce   = Cs*(0.306) a
Copper 31 16 16 Ce   = Cs*(0.515) a
Lead 162 158 49 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.19 0.15 0.62 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Selenium 1.5 8.1 1.3 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 5.5 2.2 11 Ce   = Cs*(2.045) a
Vanadium 12 2.3 0.52 Ce   = Cs*(0.042) a
Zinc 87 133 370 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

Notes
(1)  Mean observed tissue concentration from laboratory bioassays
(2)  Estimated tissue concentration based on mean soil concentration and soil-to-earthworm equation

(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C6-6
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
CTE EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - 
earthworm1

 (dry wt)

Ce

mg/kg - earthworm2

 (dry wt) Soil to Earthworms
 Equation 
Source 

SVOCs
Benzo(a)anthracene 0.25 0.40 Ce   = Cs*(1.59) a
Benzo(b)fluoranthene 0.45 1.2 Ce   = Cs*(2.6) a
Benzo(g,h,i)perylene 0.25 0.72 Ce   = Cs*(2.94) a
Benzo(k)fluoranthene 0.24 0.62 Ce   = Cs*(2.6) a
Chrysene 0.39 0.89 Ce   = Cs*(2.29) a
Indeno(1,2,3-cd)pyrene 0.28 0.81 Ce   = Cs*(2.86) a
Pyrene 0.45 0.79 Ce   = Cs*(1.75) a

Pesticides
4,4'-DDE 0.012 0.23 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 a
4,4'-DDT 0.0086 0.18 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 a

Metals - Total
Aluminum 8954 127 475 Ce   = Cs*(0.053) c
Cadmium 0.65 2.6 5.9 ln(Ce) = 0.795 * ln(Cs) + 2.114 a
Chromium 14 33 4.3 Ce   = Cs*(0.306) a
Copper 25 11.3 13 Ce   = Cs*(0.515) a
Lead 75 0.91 26 ln(Ce) = 0.807 * ln(Cs) - 0.218 a
Mercury 0.32 0.05 0.74 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 d
Nickel 10 18.1 11 Ce   = Cs*(1.059) b
Selenium 0.72 6.9 0.73 ln(Ce) = 0.733 * ln(Cs) - 0.075 a
Silver 1.9 0.26 3.8 Ce   = Cs*(2.045) a
Vanadium 20 0.75 0.83 Ce   = Cs*(0.042) a
Zinc 76 136 355 ln(Ce) = 0.328 * ln(Cs) + 4.449 a

(1)  Mean observed tissue concentration from laboratory bioassays - Laboratory control
(2)  Estimated tissue concentration based on mean soil concentration and soil-to-earthworm equation

Notes
(a)  USEPA, 2007a
(b)  Sample, et al., 1998. Uptake Factor, median value from Table 11. 
(c)  Sample, et al., 1998. Mean observed Uptake Factor for aluminum, from Table 16. 
(d)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry wt) 
Ce - Concentration in Earthworms (mg/kg, dry wt)
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TABLE C6-7

NOAEL TOXICITY REFERENCE VALUES FOR ROBIN

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)

Concern

Semivolatile Organics
Benzo(a)anthracene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Benzo(b)fluoranthene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Benzo(g,h,i)perylene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Benzo(k)fluoranthene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Chrysene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Indeno(1,2,3-cd)pyrene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)
Pyrene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)

Pesticides/PCBs
4,4'-DDE avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth NOAEL 1.47 USEPA, 2005e
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005g
Mercury mallard duck chronic 3 generations reproduction NOAEL 0.0064 Heinz, 1979 (in Sample et al., 1996)
Nickel avian chronic various reproduction and growth NOAEL 6.71 USEPA, 2007e
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006a
Vanadium avian chronic various reproduction, growth or survival NOAEL 0.344 USEPA, 2005h
Zinc avian chronic various reproduction and growth NOAEL 66.1 USEPA, 2007h

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

NA - Not available

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C6-8

LOAEL TOXICITY REFERENCE VALUES FOR ROBIN

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)

Concern

Semivolatile Organics
Benzo(a)anthracene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Benzo(b)fluoranthene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Benzo(g,h,i)perylene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Benzo(k)fluoranthene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Chrysene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Indeno(1,2,3-cd)pyrene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)
Pyrene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)

Pesticides/PCBs
4,4'-DDE avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c

Metals
Aluminum ringed dove chronic 4 months reproduction LOAEL(2) 1097 Carriere, et al., 1986 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth LOAEL 6.35 USEPA, 2005d
Chromium avian chronic various reproduction and growth LOAEL 15.63 USEPA, 2008
Copper avian chronic various reproduction, growth or survival LOAEL 34.87 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival LOAEL 44.6 USEPA, 2005f
Mercury mallard duck chronic 3 generations reproduction LOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Nickel avian chronic various reproduction, growth or survival LOAEL 21.66 USEPA, 2007e
Selenium avian chronic various reproduction and growth LOAEL 0.819 USEPA, 2007g
Silver avian chronic various reproduction and growth LOAEL 79.6 USEPA, 2006
Vanadium avian chronic various reproduction, growth or survival LOAEL 1.686 USEPA, 2005g
Zinc avian chronic various reproduction and growth LOAEL 279.6 USEPA, 2007h

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

(2) No LOAEL value available for aluminum.  LOAEL is based on 10x the NOAEL

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
S. Wetland S. Wetland S. Wetland

Semivolatile Organics 
Benzo(a)anthracene 1.4 NA 2.2 2.0 1.67E-01 7.18E-03 NA 1.74E-01 0.1 0.0 NA 0.1 95.9% 4.1% NA
Benzo(b)fluoranthene 1.3 NA 3.4 2.0 2.64E-01 6.95E-03 NA 2.71E-01 0.1 0.0 NA 0.1 97.4% 2.6% NA
Benzo(g,h,i)perylene 0.71 NA 2.1 2.0 1.60E-01 3.72E-03 NA 1.63E-01 0.1 0.0 NA 0.1 97.7% 2.3% NA
Benzo(k)fluoranthene 0.94 NA 2.4 2.0 1.88E-01 4.94E-03 NA 1.93E-01 0.1 0.0 NA 0.1 97.4% 2.6% NA
Chrysene 1.4 NA 3.1 2.0 2.41E-01 7.20E-03 NA 2.48E-01 0.1 0.0 NA 0.1 97.1% 2.9% NA
Indeno(1,2,3-cd)pyrene 0.76 NA 2.2 2.0 1.67E-01 3.99E-03 NA 1.71E-01 0.1 0.0 NA 0.1 97.7% 2.3% NA
Pyrene 2.6 NA 4.6 2.0 3.51E-01 1.37E-02 NA 3.65E-01 0.2 0.0 NA 0.2 96.2% 3.8% NA

Pesticides
4,4'-DDE 0.044 NA 0.8 0.23 5.84E-02 2.31E-04 NA 5.87E-02 0.3 0.0 NA 0.3 99.6% 0.4% NA
4,4'-DDT 0.26 NA 3.7 0.23 2.83E-01 1.39E-03 NA 2.85E-01 1.2 0.0 NA 1.3 99.5% 0.5% NA

Inorganics 
Aluminum 8793 1359 392 110 3.02E+01 4.63E+01 1.10E-01 7.67E+01 0.3 0.4 0.0 0.7 39.4% 60.4% 0.1%
Cadmium 0.71 0.26 4.0 1.5 3.12E-01 3.75E-03 2.11E-05 3.15E-01 0.2 0.0 0.0 0.2 98.8% 1.2% 0.0%

X Chromium 2620 169 351 2.7 2.71E+01 1.38E+01 1.37E-02 4.09E+01 10.2 5.2 0.0 15.4 66.2% 33.8% 0.0%
Copper 129 11 18 4.1 1.38E+00 6.79E-01 8.97E-04 2.06E+00 0.3 0.2 0.0 0.5 67.0% 33.0% 0.0%

X Lead 199 34 29 1.6 2.25E+00 1.05E+00 2.76E-03 3.30E+00 1.4 0.6 0.0 2.0 68.2% 31.8% 0.1%
Mercury 0.15 0.10 0.08 0.0064 6.48E-03 7.64E-04 8.12E-06 7.25E-03 1.0 0.1 0.0 1.1 89.3% 10.5% 0.1%
Nickel 38 7.0 42 6.7 3.21E+00 1.99E-01 5.65E-04 3.41E+00 0.5 0.0 0.0 0.5 94.2% 5.8% 0.0%
Silver 33 4.3 6 2.0 4.30E-01 1.71E-01 3.46E-04 6.01E-01 0.2 0.1 0.0 0.3 71.4% 28.5% 0.1%
Vanadium 20 8.1 1.67 0.34 1.29E-01 1.06E-01 6.58E-04 2.35E-01 0.4 0.3 0.0 0.7 54.8% 44.9% 0.3%
Zinc 115 27 127 66 9.80E+00 6.06E-01 2.18E-03 1.04E+01 0.1 0.0 0.0 0.2 94.2% 5.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C6-10.  CTE EXPOSURE CALCULATIONS FOR ROBIN - PROPERTY & S. WETLAND (LOAEL)

2/20/2018 Page 10 of 15 Robin-CTE-02202018 [PROPERTY & S. WETLAND (LOAEL)]

Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
S. Wetland S. Wetland S. Wetland

Semivolatile Organics 
Benzo(a)anthracene 1.4 NA 2.2 20 1.67E-01 7.18E-03 NA 1.74E-01 0.0 0.0 NA 0.0 95.9% 4.1% NA
Benzo(b)fluoranthene 1.3 NA 3.4 20 2.64E-01 6.95E-03 NA 2.71E-01 0.0 0.0 NA 0.0 97.4% 2.6% NA
Benzo(g,h,i)perylene 0.71 NA 2.1 20 1.60E-01 3.72E-03 NA 1.63E-01 0.0 0.0 NA 0.0 97.7% 2.3% NA
Benzo(k)fluoranthene 0.94 NA 2.4 20 1.88E-01 4.94E-03 NA 1.93E-01 0.0 0.0 NA 0.0 97.4% 2.6% NA
Chrysene 1.4 NA 3.1 20 2.41E-01 7.20E-03 NA 2.48E-01 0.0 0.0 NA 0.0 97.1% 2.9% NA
Indeno(1,2,3-cd)pyrene 0.76 NA 2.2 20 1.67E-01 3.99E-03 NA 1.71E-01 0.0 0.0 NA 0.0 97.7% 2.3% NA
Pyrene 2.6 NA 4.6 20 3.51E-01 1.37E-02 NA 3.65E-01 0.0 0.0 NA 0.0 96.2% 3.8% NA

Pesticides
4,4'-DDE 0.044 NA 0.8 2.7 5.84E-02 2.31E-04 NA 5.87E-02 0.0 0.0 NA 0.0 99.6% 0.4% NA
4,4'-DDT 0.26 NA 3.7 2.7 2.83E-01 1.39E-03 NA 2.85E-01 0.1 0.0 NA 0.1 99.5% 0.5% NA

Inorganics 
Aluminum 8793 1359 392 1097 3.02E+01 4.63E+01 1.10E-01 7.67E+01 0.0 0.0 0.0 0.1 39.4% 60.4% 0.1%
Cadmium 0.71 0.26 4.0 6.4 3.12E-01 3.75E-03 2.11E-05 3.15E-01 0.0 0.0 0.0 0.0 98.8% 1.2% 0.0%

X Chromium 2620 169 351 16 2.71E+01 1.38E+01 1.37E-02 4.09E+01 1.7 0.9 0.0 2.6 66.2% 33.8% 0.0%
Copper 129 11 18 35 1.38E+00 6.79E-01 8.97E-04 2.06E+00 0.0 0.0 0.0 0.1 67.0% 33.0% 0.0%
Lead 199 34 29 45 2.25E+00 1.05E+00 2.76E-03 3.30E+00 0.1 0.0 0.0 0.1 68.2% 31.8% 0.1%
Mercury 0.15 0.10 0.08 0.064 6.48E-03 7.64E-04 8.12E-06 7.25E-03 0.1 0.0 0.0 0.1 89.3% 10.5% 0.1%
Nickel 38 7.0 42 22 3.21E+00 1.99E-01 5.65E-04 3.41E+00 0.1 0.0 0.0 0.2 94.2% 5.8% 0.0%
Silver 33 4.3 6 79.6 4.30E-01 1.71E-01 3.46E-04 6.01E-01 0.0 0.0 0.0 0.0 71.4% 28.5% 0.1%
Vanadium 20 8.1 1.67 1.7 1.29E-01 1.06E-01 6.58E-04 2.35E-01 0.1 0.1 0.0 0.1 54.8% 44.9% 0.3%
Zinc 115 27 127 280 9.80E+00 6.06E-01 2.18E-03 1.04E+01 0.0 0.0 0.0 0.0 94.2% 5.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C6-11.  CTE EXPOSURE CALCULATIONS FOR ROBIN - BLISS BROOK (NOAEL)

2/20/2018 Page 11 of 15 Robin-CTE-02202018 [BLISS BROOK (NOAEL)]

Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Inorganics 
Aluminum 8136 838 565 110 4.36E+01 4.29E+01 6.80E-02 8.65E+01 0.4 0.4 0.0 0.8 50.4% 49.6% 0.1%
Cadmium 0.57 0.31 3.9 1.5 2.98E-01 2.98E-03 2.50E-05 3.01E-01 0.2 0.0 0.0 0.2 99.0% 1.0% 0.0%

X Chromium 421 312 199 2.7 1.53E+01 2.22E+00 2.53E-02 1.76E+01 5.8 0.8 0.0 6.6 87.2% 12.6% 0.1%
Copper 31 3.8 16 4.1 1.26E+00 1.63E-01 3.08E-04 1.42E+00 0.3 0.0 0.0 0.4 88.5% 11.4% 0.0%

X Lead 162 8.9 158 1.6 1.22E+01 8.53E-01 7.19E-04 1.30E+01 7.5 0.5 0.0 8.0 93.5% 6.5% 0.0%
X Mercury 0.19 0.10 0.15 0.0064 1.13E-02 1.01E-03 8.12E-06 1.23E-02 1.8 0.2 0.0 1.9 91.7% 8.2% 0.1%
X Selenium 1.5 2.3 8.1 0.29 6.23E-01 8.09E-03 1.87E-04 6.31E-01 2.1 0.0 0.0 2.2 98.7% 1.3% 0.0%

Silver 5.5 0.018 2 2.0 1.69E-01 2.89E-02 1.46E-06 1.98E-01 0.1 0.0 0.0 0.1 85.4% 14.6% 0.0%
Vanadium 12 2.5 2.32 0.34 1.79E-01 6.56E-02 2.03E-04 2.45E-01 0.5 0.2 0.0 0.7 73.1% 26.8% 0.1%
Zinc 87 31 133 66 1.03E+01 4.59E-01 2.53E-03 1.08E+01 0.2 0.0 0.0 0.2 95.7% 4.3% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C6-12.  CTE EXPOSURE CALCULATIONS FOR ROBIN - BLISS BROOK (LOAEL)

2/20/2018 Page 12 of 15 Robin-CTE-02202018 [BLISS BROOK (LOAEL)]

Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

Inorganics 
Aluminum 8136 838 565 1097 4.36E+01 4.29E+01 6.80E-02 8.65E+01 0.0 0.0 0.0 0.1 50.4% 49.6% 0.1%
Cadmium 0.57 0.31 3.9 6.4 2.98E-01 2.98E-03 2.50E-05 3.01E-01 0.0 0.0 0.0 0.0 99.0% 1.0% 0.0%
Chromium 421 312 199 16 1.53E+01 2.22E+00 2.53E-02 1.76E+01 1.0 0.1 0.0 1.1 87.2% 12.6% 0.1%
Copper 31 3.8 16 35 1.26E+00 1.63E-01 3.08E-04 1.42E+00 0.0 0.0 0.0 0.0 88.5% 11.4% 0.0%
Lead 162 8.9 158 45 1.22E+01 8.53E-01 7.19E-04 1.30E+01 0.3 0.0 0.0 0.3 93.5% 6.5% 0.0%
Mercury 0.19 0.10 0.15 0.064 1.13E-02 1.01E-03 8.12E-06 1.23E-02 0.2 0.0 0.0 0.2 91.7% 8.2% 0.1%
Selenium 1.5 2.3 8.1 0.82 6.23E-01 8.09E-03 1.87E-04 6.31E-01 0.8 0.0 0.0 0.8 98.7% 1.3% 0.0%
Silver 5.5 0.018 2 79.6 1.69E-01 2.89E-02 1.46E-06 1.98E-01 0.0 0.0 0.0 0.0 85.4% 14.6% 0.0%
Vanadium 12 2.5 2.32 1.7 1.79E-01 6.56E-02 2.03E-04 2.45E-01 0.1 0.0 0.0 0.1 73.1% 26.8% 0.1%
Zinc 87 31 133 280 1.03E+01 4.59E-01 2.53E-03 1.08E+01 0.0 0.0 0.0 0.0 95.7% 4.3% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C6-13.  CTE EXPOSURE CALCULATIONS FOR ROBIN - REFERENCE (NOAEL)

2/20/2018 Page 13 of 15 Robin-CTE-02202018 [REFERENCE (NOAEL)]

Compound1 C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.25 NA 0.40 2.0 3.11E-02 1.34E-03 NA 3.25E-02 0.0 0.0 NA 0.0 95.9% 4.1% NA
Benzo(b)fluoranthene 0.45 NA 1.17 2.0 9.04E-02 2.38E-03 NA 9.28E-02 0.0 0.0 NA 0.0 97.4% 2.6% NA
Benzo(g,h,i)perylene 0.25 NA 0.72 2.0 5.58E-02 1.30E-03 NA 5.71E-02 0.0 0.0 NA 0.0 97.7% 2.3% NA
Benzo(k)fluoranthene 0.24 NA 0.62 2.0 4.75E-02 1.25E-03 NA 4.88E-02 0.0 0.0 NA 0.0 97.4% 2.6% NA
Chrysene 0.39 NA 0.89 2.0 6.85E-02 2.05E-03 NA 7.05E-02 0.0 0.0 NA 0.0 97.1% 2.9% NA
Indeno(1,2,3-cd)pyrene 0.28 NA 0.81 2.0 6.24E-02 1.49E-03 NA 6.39E-02 0.0 0.0 NA 0.0 97.7% 2.3% NA
Pyrene 0.45 NA 0.79 2.0 6.10E-02 2.38E-03 NA 6.34E-02 0.0 0.0 NA 0.0 96.2% 3.8% NA

Pesticides
4,4'-DDE 0.012 NA 0.23 0.23 1.80E-02 6.06E-05 NA 1.81E-02 0.1 0.0 NA 0.1 99.7% 0.3% NA
4,4'-DDT 0.0086 NA 0.18 0.23 1.39E-02 4.52E-05 NA 1.39E-02 0.1 0.0 NA 0.1 99.7% 0.3% NA

Inorganics 
Aluminum 8954 1070 127 110 9.79E+00 4.72E+01 8.69E-02 5.71E+01 0.1 0.4 0.0 0.5 17.2% 82.7% 0.2%
Cadmium 0.65 0.46 2.6 1.5 2.00E-01 3.42E-03 3.70E-05 2.04E-01 0.1 0.0 0.0 0.1 98.3% 1.7% 0.0%
Chromium 14 3.5 32.5 2.7 2.51E+00 7.34E-02 2.83E-04 2.58E+00 0.9 0.0 0.0 1.0 97.1% 2.8% 0.0%
Copper 25 7.7 11 4.1 8.67E-01 1.30E-01 6.25E-04 9.98E-01 0.2 0.0 0.0 0.2 86.9% 13.0% 0.1%
Lead 75 30 1 1.6 7.02E-02 3.95E-01 2.47E-03 4.67E-01 0.0 0.2 0.0 0.3 15.0% 84.5% 0.5%
Mercury 0.32 0.12 0.05 0.0064 3.85E-03 1.69E-03 9.74E-06 5.56E-03 0.6 0.3 0.0 0.9 69.4% 30.5% 0.2%
Nickel 10 5.0 18 6.7 1.40E+00 5.25E-02 4.03E-04 1.45E+00 0.2 0.0 0.0 0.2 96.3% 3.6% 0.0%

X Selenium 0.72 2.3 6.90 0.29 5.32E-01 3.78E-03 1.90E-04 5.36E-01 1.8 0.0 0.0 1.8 99.3% 0.7% 0.0%
Silver 1.9 0.58 0.3 2.0 2.00E-02 9.76E-03 4.69E-05 2.98E-02 0.0 0.0 0.0 0.0 67.2% 32.7% 0.2%
Vanadium 20 5.6 0.75 0.34 5.78E-02 1.04E-01 4.56E-04 1.62E-01 0.2 0.3 0.0 0.5 35.7% 64.0% 0.3%
Zinc 76 46 136 66 1.05E+01 4.03E-01 3.76E-03 1.09E+01 0.2 0.0 0.0 0.2 96.3% 3.7% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands



TABLE C6-14.  CTE EXPOSURE CALCULATIONS FOR ROBIN - REFERENCE (LOAEL)

2/20/2018 Page 14 of 15 Robin-CTE-02202018 [REFERENCE (LOAEL)]

Compound1 C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Semivolatile Organics 
Benzo(a)anthracene 0.25 NA 0.40 20 3.11E-02 1.34E-03 NA 3.25E-02 0.0 0.0 NA 0.0 95.9% 4.1% NA
Benzo(b)fluoranthene 0.45 NA 1.17 20 9.04E-02 2.38E-03 NA 9.28E-02 0.0 0.0 NA 0.0 97.4% 2.6% NA
Benzo(g,h,i)perylene 0.25 NA 0.72 20 5.58E-02 1.30E-03 NA 5.71E-02 0.0 0.0 NA 0.0 97.7% 2.3% NA
Benzo(k)fluoranthene 0.24 NA 0.62 20 4.75E-02 1.25E-03 NA 4.88E-02 0.0 0.0 NA 0.0 97.4% 2.6% NA
Chrysene 0.39 NA 0.89 20 6.85E-02 2.05E-03 NA 7.05E-02 0.0 0.0 NA 0.0 97.1% 2.9% NA
Indeno(1,2,3-cd)pyrene 0.28 NA 0.81 20 6.24E-02 1.49E-03 NA 6.39E-02 0.0 0.0 NA 0.0 97.7% 2.3% NA
Pyrene 0.45 NA 0.79 20 6.10E-02 2.38E-03 NA 6.34E-02 0.0 0.0 NA 0.0 96.2% 3.8% NA

Pesticides
4,4'-DDE 0.012 NA 0.23 2.7 1.80E-02 6.06E-05 NA 1.81E-02 0.0 0.0 NA 0.0 99.7% 0.3% NA
4,4'-DDT 0.0086 NA 0.18 2.7 1.39E-02 4.52E-05 NA 1.39E-02 0.0 0.0 NA 0.0 99.7% 0.3% NA

Inorganics 
Aluminum 8954 1070 127 1097 9.79E+00 4.72E+01 8.69E-02 5.71E+01 0.0 0.0 0.0 0.1 17.2% 82.7% 0.2%
Cadmium 0.65 0.46 2.6 6.4 2.00E-01 3.42E-03 3.70E-05 2.04E-01 0.0 0.0 0.0 0.0 98.3% 1.7% 0.0%
Chromium 14 3.5 32.5 16 2.51E+00 7.34E-02 2.83E-04 2.58E+00 0.2 0.0 0.0 0.2 97.1% 2.8% 0.0%
Copper 25 7.7 11 35 8.67E-01 1.30E-01 6.25E-04 9.98E-01 0.0 0.0 0.0 0.0 86.9% 13.0% 0.1%
Lead 75 30 1 45 7.02E-02 3.95E-01 2.47E-03 4.67E-01 0.0 0.0 0.0 0.0 15.0% 84.5% 0.5%
Mercury 0.32 0.12 0.05 0.064 3.85E-03 1.69E-03 9.74E-06 5.56E-03 0.1 0.0 0.0 0.1 69.4% 30.5% 0.2%
Nickel 10 5.0 18 22 1.40E+00 5.25E-02 4.03E-04 1.45E+00 0.1 0.0 0.0 0.1 96.3% 3.6% 0.0%
Selenium 0.72 2.3 6.90 0.82 5.32E-01 3.78E-03 1.90E-04 5.36E-01 0.6 0.0 0.0 0.7 99.3% 0.7% 0.0%
Silver 1.9 0.58 0.3 79.6 2.00E-02 9.76E-03 4.69E-05 2.98E-02 0.0 0.0 0.0 0.0 67.2% 32.7% 0.2%
Vanadium 20 5.6 0.75 1.7 5.78E-02 1.04E-01 4.56E-04 1.62E-01 0.0 0.1 0.0 0.1 35.7% 64.0% 0.3%
Zinc 76 46 136 280 1.05E+01 4.03E-01 3.76E-03 1.09E+01 0.0 0.0 0.0 0.0 96.3% 3.7% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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U.S. Environmental Protection Agency (USEPA). 2008. Ecological Soil Screening Level for Chromium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-66. April.
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C7 – Quail RME



2/20/2018 Page 1 of 15 Quail-RME-10172017 [Exp Param]

TABLE C7-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Bobwhite Quail - RME

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C7-2 and C7-3 mg/kg or ug/L see Tables C7-2 and C7-3
Dosefood (mg/kg BW-day) = 

BW Body Weight 0.17 kg a (FID x Pfoodx Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 0.151 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.137 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.939 fraction on a dry weight basis d

WCfood Water content (% moisture), seeds 0.093 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.061 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f

SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.13 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF

SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult; Average body weight is used in the BERA.  Source:  USEPA, 1993

b  Calculated from FID using WC of the food.

c  Based on value for mourning dove; average value used in the BERA.  Source: USEPA, 2007a

d  Based on diet composition which assumes that 6.1% of diet is soil ingestion and the balance is plant material (USEPA, 2007a)

e  Average % moisture in seeds. Source: USEPA, 2007a

f  Estimated soil ingestion rate is based on the 50th percental value for mourning dove (USEPA, 2007a) 

g  Based on Koerth & Guthery, 1990, cited in Sample and Suter (1994); same value used in SLERA

h  Based on average home range of 24.7 acres is smaller than the exposure area. Source:  USEPA, 1993

i  Assumes no migration, population present year-round

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C7-2.  SUMMARY INFORMATION - SOIL RME CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference

SVOCs (mg/Kg)
Pyrene 8.0 NA 0.69

Metals - Total (mg/Kg)
Aluminum 9336 8664 10062
Chromium 5244 891 16
Copper 248 NA 40
Lead 353 273 101
Nickel 82 NA 14
Selenium NA 2.0 1.0
Silver 72 NA 3.4
Vanadium 21 15 23

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
 analytical data for each COPC 
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TABLE C7-3.  SUMMARY INFORMATION - SURFACE WATER RME CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference

SVOCs (ug/L)
Pyrene NA NA NA

Metals - Total (ug/L)
Aluminum 6900 6711 9578
Chromium 381 794 12
Copper 20 NA 30
Lead 81 61 290
Nickel 8.8 NA 22
Selenium NA 2.3 3.8
Silver 14 NA 2.0
Vanadium 69 2.5 28

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
 analytical data for each COPC 
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TABLE C7-4
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
RME EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

SVOCs
Pyrene 8.0 5.7 Cp   = Cs*(0.72) a

Metals - Total
Aluminum 9336 27 Cp  = Cs*(0.00287) b
Chromium 5244 215 Cp   = Cs*(0.041) a
Copper 248 17 ln(Cp) = 0.394* ln(Cs) + 0.668 a
Lead 353 7.1 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Nickel 82 2.9 ln(Cp) = 0.748* ln(Cs) - 2.223 a
Silver 72 1.0 Cp   = Cs*(0.014) a
Vanadium 21 0.10 Cp   = Cs*(0.0048) a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998.  Value from Table D-1, median

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C7-5
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
RME EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

Metals - Total
Aluminum 8664 25 Cp  = Cs*(0.00287) b
Chromium 891 37 Cp   = Cs*(0.041) a
Lead 273 6.2 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Selenium 2.0 1.1 ln(Cp) =1.104* ln(Cs) - 0.677 a
Vanadium 15 0.073 Cp   = Cs*(0.0048) a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C7-6
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
RME EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

SVOCs
Pyrene 0.69 0.50 Cp   = Cs*(0.72) a

Metals - Total
Aluminum 10062 29 Cp  = Cs*(0.00287) b
Chromium 16 0.66 Cp   = Cs*(0.041) a
Copper 40 8.4 ln(Cp) = 0.394* ln(Cs) + 0.668 a
Lead 101 3.5 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Nickel 14 0.79 ln(Cp) = 0.748* ln(Cs) - 2.223 a
Selenium 1.0 0.53 ln(Cp) =1.104* ln(Cs) - 0.677 a
Silver 3.4 0.048 Cp   = Cs*(0.014) a
Vanadium 23 0.11 Cp   = Cs*(0.0048) a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C7-7

NOAEL TOXICITY REFERENCE VALUES FOR BOBWHOTE QUAIL

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source 
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)
Concern  

Semivolatile Organics
Pyrene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005f
Nickel avian chronic various reproduction and growth NOAEL 6.71 USEPA, 2007e
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006
Vanadium avian chronic various reproduction, growth or survival NOAEL 0.344 USEPA, 2005g

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

NA - Not available

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value



Page 8 of 15 Quail-RME-10172017 [QUAIL LOAEL Lookup]

TABLE C7-8

LOAEL TOXICITY REFERENCE VALUES FOR BOBWHOTE QUAIL

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source 
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)
Concern  

Semivolatile Organics
Pyrene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)

Metals
Aluminum ringed dove chronic 4 months reproduction LOAEL(2) 1097 Carriere, et al., 1986 (in Sample et al., 1996)
Chromium avian chronic various reproduction and growth LOAEL 15.63 USEPA, 2008
Copper avian chronic various reproduction, growth or survival LOAEL 34.87 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival LOAEL 44.6 USEPA, 2005f
Nickel avian chronic various reproduction and growth LOAEL 21.66 USEPA, 2007e
Selenium avian chronic various reproduction and growth LOAEL 0.819 USEPA, 2007g
Silver avian chronic various reproduction and growth LOAEL 79.6 USEPA, 2006
Vanadium avian chronic various reproduction, growth or survival LOAEL 1.686 USEPA, 2005g

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

(2)  No LOAEL value available for aluminum.  LOAEL is based on 10x the NOAEL

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value



TABLE C7-9.  RME EXPOSURE CALCULATIONS FOR QUAIL - PROPERTY & S. WETLAND (NOAEL)

2/20/2018 Page 9 of 15 Quail-RME-10172017 [PROPERTY & S. WETLAND (NOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlanSouthern Wetland

Semivolatile Organics 
Pyrene 8.0 NA 5.7 2.0 7.40E-01 6.67E-02 NA 8.06E-01 0.4 0.0 NA 0.4 91.7% 8.3% NA

Inorganics 
Aluminum 9336 6900 27 110 3.80E+00 7.80E+01 8.97E-01 8.27E+01 0.0 0.7 0.0 0.8 4.6% 94.3% 1.1%

X Chromium 5244 381 215 2.7 3.05E+01 4.38E+01 4.96E-02 7.44E+01 11.5 16.5 0.0 28.0 41.0% 58.9% 0.1%
Copper 248 20 17 4.1 2.43E+00 2.08E+00 2.57E-03 4.51E+00 0.6 0.5 0.0 1.1 53.9% 46.0% 0.1%

X Lead 353 81 7.1 1.6 1.01E+00 2.95E+00 1.05E-02 3.97E+00 0.6 1.8 0.0 2.4 25.4% 74.3% 0.3%
Nickel 82 8.8 2.9 6.7 4.17E-01 6.89E-01 1.14E-03 1.11E+00 0.1 0.1 0.0 0.2 37.6% 62.3% 0.1%
Silver 72 14 1.0 2.0 1.44E-01 6.05E-01 1.76E-03 7.51E-01 0.1 0.3 0.0 0.4 19.2% 80.6% 0.2%
Vanadium 21 69 0.10 0.34 1.40E-02 1.71E-01 9.00E-03 1.94E-01 0.0 0.5 0.0 0.6 7.2% 88.2% 4.6%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C7-10.  RME EXPOSURE CALCULATIONS FOR QUAIL - PROPERTY & S. WETLAND (LOAEL)

2/20/2018 Page 10 of 15 Quail-RME-10172017 [PROPERTY & S. WETLAND (LOAEL)]

Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
Southern WetlandSouthern WetlanSouthern Wetland

Semivolatile Organics 
Pyrene 8.0 NA 5.7 20 7.40E-01 6.67E-02 NA 8.06E-01 0.0 0.0 NA 0.0 91.7% 8.3% NA

Inorganics 
Aluminum 9336 6900 27 1097 3.80E+00 7.80E+01 8.97E-01 8.27E+01 0.0 0.1 0.0 0.1 4.6% 94.3% 1.1%

X Chromium 5244 381 215 16 3.05E+01 4.38E+01 4.96E-02 7.44E+01 2.0 2.8 0.0 4.8 41.0% 58.9% 0.1%
Copper 248 20 17 35 2.43E+00 2.08E+00 2.57E-03 4.51E+00 0.1 0.1 0.0 0.1 53.9% 46.0% 0.1%
Lead 353 81 7.1 45 1.01E+00 2.95E+00 1.05E-02 3.97E+00 0.0 0.1 0.0 0.1 25.4% 74.3% 0.3%
Nickel 82 8.8 2.9 22 4.17E-01 6.89E-01 1.14E-03 1.11E+00 0.0 0.0 0.0 0.1 37.6% 62.3% 0.1%
Silver 72 14 1.0 80 1.44E-01 6.05E-01 1.76E-03 7.51E-01 0.0 0.0 0.0 0.0 19.2% 80.6% 0.2%
Vanadium 21 69 0.10 1.7 1.40E-02 1.71E-01 9.00E-03 1.94E-01 0.0 0.1 0.0 0.1 7.2% 88.2% 4.6%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C7-11.  RME EXPOSURE CALCULATIONS FOR QUAIL - BLISS BROOK (NOAEL)
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Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Inorganics 
Aluminum 8664 6711 25 110 3.20E+00 7.24E+01 8.72E-01 7.65E+01 0.0 0.7 0.0 0.7 4.2% 94.7% 1.1%

X Chromium 891 794 37 2.7 4.70E+00 7.45E+00 1.03E-01 1.23E+01 1.8 2.8 0.0 4.6 38.4% 60.8% 0.8%
X Lead 273 61 6.2 1.6 7.93E-01 2.28E+00 7.89E-03 3.08E+00 0.5 1.4 0.0 1.9 25.7% 74.0% 0.3%

Selenium 2.0 2.3 1.1 0.29 1.41E-01 1.67E-02 2.99E-04 1.58E-01 0.5 0.1 0.0 0.5 89.2% 10.6% 0.2%
Vanadium 15 2.5 0.073 0.34 9.36E-03 1.27E-01 3.25E-04 1.36E-01 0.0 0.4 0.0 0.4 6.9% 92.9% 0.2%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C7-12.  RME EXPOSURE CALCULATIONS FOR QUAIL - BLISS BROOK (LOAEL)
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Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

Inorganics 
Aluminum 8664 6711 25 1097 3.20E+00 7.24E+01 8.72E-01 7.65E+01 0.0 0.1 0.0 0.1 4.2% 94.7% 1.1%
Chromium 891 794 37 15.6 4.70E+00 7.45E+00 1.03E-01 1.23E+01 0.3 0.5 0.0 0.8 38.4% 60.8% 0.8%
Lead 273 61 6.2 44.6 7.93E-01 2.28E+00 7.89E-03 3.08E+00 0.0 0.1 0.0 0.1 25.7% 74.0% 0.3%
Selenium 2.0 2.3 1.1 0.82 1.41E-01 1.67E-02 2.99E-04 1.58E-01 0.2 0.0 0.0 0.2 89.2% 10.6% 0.2%
Vanadium 15 2.5 0.073 1.69 9.36E-03 1.27E-01 3.25E-04 1.36E-01 0.0 0.1 0.0 0.1 6.9% 92.9% 0.2%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C7-13.  RME EXPOSURE CALCULATIONS FOR QUAIL - REFERENCE (NOAEL)
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Compound1 C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Semivolatile Organics 
Pyrene 0.69 NA 0.50 2.0 6.42E-02 5.79E-03 NA 7.00E-02 0.0 0.0 NA 0.0 91.7% 8.3% NA

Inorganics 
Aluminum 10062 9578 29 110 3.71E+00 8.41E+01 1.25E+00 8.90E+01 0.0 0.8 0.0 0.8 4.2% 94.4% 1.4%
Chromium 16 12 0.66 2.7 8.55E-02 1.35E-01 1.53E-03 2.22E-01 0.0 0.1 0.0 0.1 38.4% 60.9% 0.7%
Copper 40 30 8.4 4.1 1.08E+00 3.37E-01 3.84E-03 1.42E+00 0.3 0.1 0.0 0.4 76.0% 23.8% 0.3%
Lead 101 290 3.5 1.6 4.55E-01 8.46E-01 3.77E-02 1.34E+00 0.3 0.5 0.0 0.8 34.0% 63.2% 2.8%
Nickel 14 22 0.79 6.7 1.01E-01 1.18E-01 2.86E-03 2.22E-01 0.0 0.0 0.0 0.0 45.5% 53.2% 1.3%
Selenium 1.0 3.8 0.53 0.29 6.80E-02 8.66E-03 4.93E-04 7.71E-02 0.2 0.0 0.0 0.3 88.1% 11.2% 0.6%
Silver 3.4 2.0 0.048 2.0 6.17E-03 2.86E-02 2.60E-04 3.51E-02 0.0 0.0 0.0 0.0 17.6% 81.7% 0.7%
Vanadium 23 28 0.11 0.34 1.43E-02 1.94E-01 3.62E-03 2.12E-01 0.0 0.6 0.0 0.6 6.8% 91.5% 1.7%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands



TABLE C7-14.  RME EXPOSURE CALCULATIONS FOR QUAIL - REFERENCE (LOAEL)
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Compound1 C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Semivolatile Organics 
Pyrene 0.69 NA 0.50 20 6.42E-02 5.79E-03 NA 7.00E-02 0.0 0.0 NA 0.0 91.7% 8.3% NA

Inorganics 
Aluminum 10062 9578 29 1097 3.71E+00 8.41E+01 1.25E+00 8.90E+01 0.0 0.1 0.0 0.1 4.2% 94.4% 1.4%
Chromium 16 12 0.66 16 8.55E-02 1.35E-01 1.53E-03 2.22E-01 0.0 0.0 0.0 0.0 38.4% 60.9% 0.7%
Copper 40 30 8.4 35 1.08E+00 3.37E-01 3.84E-03 1.42E+00 0.0 0.0 0.0 0.0 76.0% 23.8% 0.3%
Lead 101 290 3.5 45 4.55E-01 8.46E-01 3.77E-02 1.34E+00 0.0 0.0 0.0 0.0 34.0% 63.2% 2.8%
Nickel 14 22 0.79 22 1.01E-01 1.18E-01 2.86E-03 2.22E-01 0.0 0.0 0.0 0.0 45.5% 53.2% 1.3%
Selenium 1.0 3.8 0.53 0.82 6.80E-02 8.66E-03 4.93E-04 7.71E-02 0.1 0.0 0.0 0.1 88.1% 11.2% 0.6%
Silver 3.4 2.0 0.048 80 6.17E-03 2.86E-02 2.60E-04 3.51E-02 0.0 0.0 0.0 0.0 17.6% 81.7% 0.7%
Vanadium 23 28 0.11 1.7 1.43E-02 1.94E-01 3.62E-03 2.12E-01 0.0 0.1 0.0 0.1 6.8% 91.5% 1.7%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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C8 – Quail CTE
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TABLE C8-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Bobwhite Quail - CTE

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C8-2 and C8-3 mg/kg or ug/L see Tables C8-2 and C8-3
Dosefood (mg/kg BW-day) = 

BW Body Weight 0.17 kg a (FID x Pfoodx Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 0.151 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.137 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.939 fraction on a dry weight basis d

WCfood Water content (% moisture), seeds 0.093 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.061 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f

SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.13 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF

SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult; Average body weight is used in the BERA.  Source:  USEPA, 1993

b  Calculated from FID using WC of the food.

c  Based on value for mourning dove; average value used in the BERA.  Source: USEPA, 2007a

d  Based on diet composition which assumes that 6.1% of diet is soil ingestion and the balance is plant material (USEPA, 2007a)

e  Average % moisture in seeds. Source: USEPA, 2007a

f  Estimated soil ingestion rate is based on the 50th percental value for mourning dove (USEPA, 2007a) 

g  Based on Koerth & Guthery, 1990, cited in Sample and Suter (1994); same value used in SLERA

h  Based on average home range of 24.7 acres which is smaller than the exposure area. Source:  USEPA, 1993

i  Assumes no migration, population present year-round

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C8-2.  SUMMARY INFORMATION - SOIL CTE CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference

SVOCs (mg/Kg)
Pyrene 2.6 NA 0.45

Metals - Total (mg/Kg)
Aluminum 8793 8136 8954
Chromium 2620 421 14
Copper 129 NA 25
Lead 199 162 75
Nickel 38 NA 10
Selenium NA 1.5 0.72
Silver 33 NA 1.9
Vanadium 20 12 20

Notes
Green shading:  not a COPC for that exposure area; not included in screening model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean 

of the available analytical data for each COPC



Page 3 of 15 Quail-CTE-10172017 [SW Conc-CTE]

TABLE C8-3.  SUMMARY INFORMATION - SURFACE WATER CTE CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference

SVOCs (ug/L)
Pyrene NA NA NA

Metals - Total (ug/L)
Aluminum 1359 838 1070
Chromium 169 312 3.5
Copper 11 NA 7.7
Lead 34 8.9 30
Nickel 7.0 NA 5.0
Selenium NA 2.3 2.3
Silver 4.3 NA 0.58
Vanadium 8.1 2.5 5.6

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean 

of the available analytical data for each COPC
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TABLE C8-4
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
CTE EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

SVOCs
Pyrene 2.6 1.9 Cp   = Cs*(0.72) a

Metals - Total
Aluminum 8793 25 Cp  = Cs*(0.00287) b
Chromium 2620 107 Cp   = Cs*(0.041) a
Copper 129 13 ln(Cp) = 0.394* ln(Cs) + 0.668 a
Lead 199 5.2 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Nickel 38 1.6 ln(Cp) = 0.748* ln(Cs) - 2.223 a
Silver 33 0.46 Cp   = Cs*(0.014) a
Vanadium 20 0.10 Cp   = Cs*(0.0048) a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C8-5
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
CTE EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

Metals - Total
Aluminum 8136 23 Cp  = Cs*(0.00287) b
Chromium 421 17 Cp   = Cs*(0.041) a
Lead 162 4.6 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Selenium 1.5 0.81 ln(Cp) =1.104* ln(Cs) - 0.677 a
Vanadium 12 0.060 Cp   = Cs*(0.0048) a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C8-6
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
CTE EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wt)

Soil to Plant
 Equation 
Source 

SVOCs
Pyrene 0.45 0.33 Cp   = Cs*(0.72) a

Metals - Total
Aluminum 8954 26 Cp  = Cs*(0.00287) b
Chromium 14 0.57 Cp   = Cs*(0.041) a
Copper 25 6.9 ln(Cp) = 0.394* ln(Cs) + 0.668 a
Lead 75 3.0 ln(Cp) = 0.561* ln(Cs) - 1.328 a
Nickel 10 0.60 ln(Cp) = 0.748* ln(Cs) - 2.223 a
Selenium 0.72 0.35 ln(Cp) =1.104* ln(Cs) - 0.677 a
Silver 1.9 0.026 Cp   = Cs*(0.014) a
Vanadium 20 0.094 Cp   = Cs*(0.0048) a

Notes
(a)  USEPA, 2007a
(b)  Bechtel-Jacobs, 1998b.  Value from Table D-1, median

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg, dry) 
Cp - Concentration in plant tissue (mg/kg, dry)
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TABLE C8-7

NOAEL TOXICITY REFERENCE VALUES FOR BOBWHITE QUAIL

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source 
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)
Concern  

Semivolatile Organics
Pyrene nestling/starlings chronic 10 days systemic NOAEL(1) 2 Trust et al., 1994 (in USEPA, 2007f)

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005g
Nickel avian chronic various reproduction and growth NOAEL 6.71 USEPA, 2007e
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006a
Vanadium avian chronic various reproduction, growth or survival NOAEL 0.344 USEPA, 2005h

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

NA - Not available

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C8-8

LOAEL TOXICITY REFERENCE VALUES FOR BOBWHITE QUAIL

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source 
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)
Concern  

Semivolatile Organics
Pyrene nestling/starlings chronic 10 days systemic LOAEL(1) 20 Trust et al., 1994 (in USEPA, 2007f)

Metals
Aluminum ringed dove chronic 4 months reproduction LOAEL(2) 1097 Carriere, et al., 1986 (in Sample et al., 1996)
Chromium avian chronic various reproduction and growth LOAEL 15.63 USEPA, 2008
Copper avian chronic various reproduction, growth or survival LOAEL 34.87 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival LOAEL 44.6 USEPA, 2005g
Nickel avian chronic various reproduction and growth LOAEL 21.66 USEPA, 2007e
Selenium avian chronic various reproduction and growth LOAEL 0.819 USEPA, 2007g
Silver avian chronic various reproduction and growth LOAEL 79.6 USEPA, 2006a
Vanadium avian chronic various reproduction, growth or survival LOAEL 1.686 USEPA, 2005h

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene
(2)  No LOAEL value available for aluminum.  LOAEL is based on 10x the NOAEL

NA - Not available

LOAEL - Lowest Observed Adverese Effects Level

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value



TABLE C8-9.  CTE EXPOSURE CALCULATIONS FOR QUAIL - PROPERTY & S. WETLAND (NOAEL)

2/20/2018 Page 9 of 15 Quail-CTE-10172017 [PROPERTY & S. WETLAND (NOAEL)]

Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlanSouthern Wetland

Semivolatile Organics 
Pyrene 2.6 NA 1.9 2.0 2.41E-01 2.18E-02 NA 2.63E-01 0.1 0.0 NA 0.1 91.7% 8.3% NA

Inorganics 
Aluminum 8793 1359 25 110 3.58E+00 7.35E+01 1.77E-01 7.72E+01 0.0 0.7 0.0 0.7 4.6% 95.1% 0.2%

X Chromium 2620 169 107 2.7 1.52E+01 2.19E+01 2.19E-02 3.72E+01 5.7 8.2 0.0 14.0 41.0% 58.9% 0.1%
Copper 129 11 13 4.1 1.88E+00 1.08E+00 1.44E-03 2.96E+00 0.5 0.3 0.0 0.7 63.5% 36.5% 0.0%
Lead 199 34 5.2 1.6 7.32E-01 1.66E+00 4.42E-03 2.40E+00 0.4 1.0 0.0 1.5 30.5% 69.3% 0.2%
Nickel 38 7.0 1.6 6.7 2.32E-01 3.15E-01 9.05E-04 5.48E-01 0.0 0.0 0.0 0.1 42.3% 57.5% 0.2%
Silver 33 4.3 0.46 2.0 6.46E-02 2.72E-01 5.55E-04 3.37E-01 0.0 0.1 0.0 0.2 19.2% 80.7% 0.2%
Vanadium 20 8.1 0.10 0.34 1.36E-02 1.67E-01 1.05E-03 1.82E-01 0.0 0.5 0.0 0.5 7.5% 91.9% 0.6%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C8-10.  CTE EXPOSURE CALCULATIONS FOR QUAIL - PROPERTY & S. WETLAND (LOAEL)
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
Southern WetlandSouthern WetlanSouthern Wetland

Semivolatile Organics 
Pyrene 2.6 NA 1.9 20 2.41E-01 2.18E-02 NA 2.63E-01 0.0 0.0 NA 0.0 91.7% 8.3% NA

Inorganics 
Aluminum 8793 1359 25 1097 3.58E+00 7.35E+01 1.77E-01 7.72E+01 0.0 0.1 0.0 0.1 4.6% 95.1% 0.2%

X Chromium 2620 169 107 16 1.52E+01 2.19E+01 2.19E-02 3.72E+01 1.0 1.4 0.0 2.4 41.0% 58.9% 0.1%
Copper 129 11 13 35 1.88E+00 1.08E+00 1.44E-03 2.96E+00 0.1 0.0 0.0 0.1 63.5% 36.5% 0.0%
Lead 199 34 5.2 45 7.32E-01 1.66E+00 4.42E-03 2.40E+00 0.0 0.0 0.0 0.1 30.5% 69.3% 0.2%
Nickel 38 7.0 1.6 22 2.32E-01 3.15E-01 9.05E-04 5.48E-01 0.0 0.0 0.0 0.0 42.3% 57.5% 0.2%
Silver 33 4.3 0.46 80 6.46E-02 2.72E-01 5.55E-04 3.37E-01 0.0 0.0 0.0 0.0 19.2% 80.7% 0.2%
Vanadium 20 8.1 0.10 1.7 1.36E-02 1.67E-01 1.05E-03 1.82E-01 0.0 0.1 0.0 0.1 7.5% 91.9% 0.6%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C8-11.  CTE EXPOSURE CALCULATIONS FOR QUAIL - BLISS BROOK (NOAEL)
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Inorganics 
Aluminum 8136 838 23 110 3.00E+00 6.80E+01 1.09E-01 7.11E+01 0.0 0.6 0.0 0.6 4.2% 95.6% 0.2%

X Chromium 421 312 17 2.7 2.22E+00 3.52E+00 4.05E-02 5.78E+00 0.8 1.3 0.0 2.2 38.4% 60.9% 0.7%
Lead 162 8.9 4.6 1.6 5.91E-01 1.35E+00 1.15E-03 1.94E+00 0.4 0.8 0.0 1.2 30.4% 69.5% 0.1%
Selenium 1.5 2.3 0.81 0.29 1.05E-01 1.28E-02 2.99E-04 1.18E-01 0.4 0.0 0.0 0.4 88.9% 10.9% 0.3%
Vanadium 12 2.5 0.060 0.34 7.68E-03 1.04E-01 3.25E-04 1.12E-01 0.0 0.3 0.0 0.3 6.9% 92.8% 0.3%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C8-12.  CTE EXPOSURE CALCULATIONS FOR QUAIL - BLISS BROOK (LOAEL)
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Compound C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

Inorganics 
Aluminum 8136 838 23 1097 3.00E+00 6.80E+01 1.09E-01 7.11E+01 0.0 0.1 0.0 0.1 4.2% 95.6% 0.2%
Chromium 421 312 17 16 2.22E+00 3.52E+00 4.05E-02 5.78E+00 0.1 0.2 0.0 0.4 38.4% 60.9% 0.7%
Lead 162 8.9 4.6 45 5.91E-01 1.35E+00 1.15E-03 1.94E+00 0.0 0.0 0.0 0.0 30.4% 69.5% 0.1%
Selenium 1.5 2.3 0.81 0.82 1.05E-01 1.28E-02 2.99E-04 1.18E-01 0.1 0.0 0.0 0.1 88.9% 10.9% 0.3%
Vanadium 12 2.5 0.060 1.7 7.68E-03 1.04E-01 3.25E-04 1.12E-01 0.0 0.1 0.0 0.1 6.9% 92.8% 0.3%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C8-13.  CTE EXPOSURE CALCULATIONS FOR QUAIL - REFERENCE (NOAEL)
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Compound1 C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Semivolatile Organics 
Pyrene 0.45 NA 0.33 2.0 4.19E-02 3.78E-03 NA 4.56E-02 0.0 0.0 NA 0.0 91.7% 8.3% NA

Inorganics 
Aluminum 8954 1070 26 110 3.31E+00 7.48E+01 1.39E-01 7.83E+01 0.0 0.7 0.0 0.7 4.2% 95.6% 0.2%
Chromium 14 3.5 0.57 2.7 7.35E-02 1.16E-01 4.53E-04 1.90E-01 0.0 0.0 0.0 0.1 38.6% 61.2% 0.2%
Copper 25 7.7 6.9 4.1 8.87E-01 2.06E-01 1.00E-03 1.09E+00 0.2 0.1 0.0 0.3 81.1% 18.8% 0.1%
Lead 75 30 3.0 1.6 3.84E-01 6.26E-01 3.95E-03 1.01E+00 0.2 0.4 0.0 0.6 37.9% 61.7% 0.4%
Nickel 10 5.0 0.60 6.7 7.77E-02 8.32E-02 6.46E-04 1.62E-01 0.0 0.0 0.0 0.0 48.1% 51.5% 0.4%
Selenium 0.72 2.3 0.35 0.29 4.53E-02 6.00E-03 3.04E-04 5.16E-02 0.2 0.0 0.0 0.2 87.8% 11.6% 0.6%
Silver 1.9 0.58 0.026 2.0 3.33E-03 1.55E-02 7.51E-05 1.89E-02 0.0 0.0 0.0 0.0 17.7% 81.9% 0.4%
Vanadium 20 5.6 0.094 0.34 1.22E-02 1.64E-01 7.30E-04 1.77E-01 0.0 0.5 0.0 0.5 6.9% 92.7% 0.4%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands



TABLE C8-14.  CTE EXPOSURE CALCULATIONS FOR QUAIL - REFERENCE (LOAEL)

2/20/2018 Page 14 of 15 Quail-CTE-10172017 [REFERENCE (LOAEL)]

Compound1 C Soil 

(mg/Kg)

CTE

C Water 

(ug/L)

CTE

C food

(mg/Kg)
dry wt
CTE

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

(CTE)

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Semivolatile Organics 
Pyrene 0.45 NA 0.33 20 4.19E-02 3.78E-03 NA 4.56E-02 0.0 0.0 NA 0.0 91.7% 8.3% NA

Inorganics 
Aluminum 8954 1070 26 1097 3.31E+00 7.48E+01 1.39E-01 7.83E+01 0.0 0.1 0.0 0.1 4.2% 95.6% 0.2%
Chromium 14 3.5 0.57 16 7.35E-02 1.16E-01 4.53E-04 1.90E-01 0.0 0.0 0.0 0.0 38.6% 61.2% 0.2%
Copper 25 7.7 6.9 35 8.87E-01 2.06E-01 1.00E-03 1.09E+00 0.0 0.0 0.0 0.0 81.1% 18.8% 0.1%
Lead 75 30 3.0 45 3.84E-01 6.26E-01 3.95E-03 1.01E+00 0.0 0.0 0.0 0.0 37.9% 61.7% 0.4%
Nickel 10 5.0 0.60 22 7.77E-02 8.32E-02 6.46E-04 1.62E-01 0.0 0.0 0.0 0.0 48.1% 51.5% 0.4%
Selenium 0.72 2.3 0.35 0.82 4.53E-02 6.00E-03 3.04E-04 5.16E-02 0.1 0.0 0.0 0.1 87.8% 11.6% 0.6%
Silver 1.9 0.58 0.026 80 3.33E-03 1.55E-02 7.51E-05 1.89E-02 0.0 0.0 0.0 0.0 17.7% 81.9% 0.4%
Vanadium 20 5.6 0.094 1.7 1.22E-02 1.64E-01 7.30E-04 1.77E-01 0.0 0.1 0.0 0.1 6.9% 92.7% 0.4%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook and Property & Southern Wetlands
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Table C8-15
References Cited - Bobwhite Quail Model
WALTON & LONSBURY SUPERFUND SITE

Bechtel Jacobs Company LLC. 1998.   Empirical Models for the Uptake of Inorganic Chemicals from Soil by Plants. Bechtel Jacobs Company LLC, Oak Ridge, TN. BJC/OR-133
Carriere, D., K. Fischer, D. Peakall, and P. Angehrn. 1986. Effects of dietary aluminum in combination with reduced calcium and phosphorus on the ring dove (Streptopelia risoria). Water, Air, and Soil Poll. 30: 757-764.
Koerth, N. E.; Guthery, F. S.  1990. Water requirements of captive northern bobwhites under subtropical seasons. J. Wildl. Manage. 54: 667-672.
Sample, B.E. and G.W. Suter, II.  1994.  Estimating exposure of terrestrial wildlife to contaminants.  Environmental Sciences Division.  Oak Ridge National Laboratory.  ES/ER/TM-125.  September 1994.
Trust, K.A., A. Fairbrother, and M.J. Hooper. 1994. Effects of 7,12-Dimethylbenz(a)anthracene on Immune Function and Mixed-Function Oxygenase Activity in the European Starling. Environ. Tox. And Chem., Vol. 13, No. 5, pp. 821-830.
U.S. Environmental Protection Agency (USEPA).  1993.  Wildlife exposure factors handbook, volume I of II.  Office of Research and Development.  EPA/600/R-93/187a.  December 1993.
U.S. Environmental Protection Agency (USEPA). 2005a. Ecological Soil Screening Level for Antimony, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-61. February.
U.S. Environmental Protection Agency (USEPA). 2005b. Ecological Soil Screening Level for Barium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-63. February.
U.S. Environmental Protection Agency (USEPA). 2005c. Ecological Soil Screening Level for Beryllium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-64. February.
U.S. Environmental Protection Agency (USEPA). 2005d. Ecological Soil Screening Level for Cadmium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-67. March.
U.S. Environmental Protection Agency (USEPA). 2005e. Ecological Soil Screening Level for Cobalt, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-65. March.
U.S. Environmental Protection Agency (USEPA). 2005f. Ecological Soil Screening Level for Lead, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-70. March.
U.S. Environmental Protection Agency (USEPA). 2005g. Ecological Soil Screening Level for Vanadium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-75. April.
U.S. Environmental Protection Agency (USEPA). 2006. Ecological Soil Screening Level for Silver, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-77. September.
U.S. Environmental Protection Agency (USEPA). 2007a.  Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs). Attachment 4-1

Exposure Factors and Bioaccumulation Models for Derivation of Wildlife Eco-SSLs. OSWER Directive 9285.7-55. Revised A
U.S. Environmental Protection Agency (USEPA). 2007b. Ecological Soil Screening Level for Copper, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-68.  February.
U.S. Environmental Protection Agency (USEPA). 2007c. Ecological Soil Screening Level for DDT and Metabolites, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-57. April.
U.S. Environmental Protection Agency (USEPA). 2007d. Ecological Soil Screening Level for Manganese, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-71. April.
U.S. Environmental Protection Agency (USEPA). 2007e. Ecological Soil Screening Level for Nickel, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-67. March.
U.S. Environmental Protection Agency (USEPA). 2007f. Ecological Soil Screening Level for PAHs, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-78. June.
U.S. Environmental Protection Agency (USEPA). 2007g. Ecological Soil Screening Level for Selenium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-72. July.
U.S. Environmental Protection Agency (USEPA). 2007h. Ecological Soil Screening Level for Zinc, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-73. June.
U.S. Environmental Protection Agency (USEPA). 2008. Ecological Soil Screening Level for Chromium, Interim Final. Office of Emergency and Remedial Response. OSWER Directive 9285.7-66. April.
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C9 – Heron RME



2/20/2018 Page 1 of 18 Heron-RME-042716 [Exp Param]

TABLE C9-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Great Blue Heron - RME

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C9-2 and C9-3 mg/kg or ug/L see Tables C9-2 and C9-3
Dosefood (mg/kg BW-day) = 

BW Body Weight 2.336 kg a (FIW x Pfish x Cfish) x ASUF x TSUF
FIW Food Intake Rate, wet 0.18 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.04536 kg fooddry / kg BWwet * day c
Pfish Animal Food Source Dietary Percentage 0.99 fraction on a dry weight basis d

WCfish Water content (% moisture), fish tissue 0.748 Hermanutz, et al., 1996 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.01 assumed to be minimal f SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF
SIwater Surface Water Ingested 0.045 L water / kg BW wet * day g
ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 0.58 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult; Average body weight is used in the BERA.  Source:  USEPA, 1993

b  Source: Kushlan, 1978 (in USEPA, 1993) 

c  Calculated from FIW and WC of prey

d  Based on diet composition which assumes that 1% of diet is sediment ingestion and the balance is fish 

e  Average % moisture measured in fish tissue (whole body, based on bluegill).  Source: Hermanutz, et al., 1996 (Cited in USEPA, 2015b) 

f   Estimated sediment ingestion is assumed to be minimal for a piscivorous bird capturing prey in the water column

g  Estimated value from Sample and Suter (1994)

h  Based on average home range of 11.1 acres, which is smaller than the exposure area. Source:  USEPA, 1993

i  Assumes great blue herons are migratory, leaving the summer breeding grounds in October and returning in March.  Source: USEPA, 1993

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference

I I I I I I I I I 



Page 2 of 18 Heron-RME-042716 [Sed Conc-RME]

TABLE C9-2.  SUMMARY INFORMATION - SEDIMENT RME CONCENTRATIONS

Receptor: All Aquatic

Parameter Note
Property & Southern 

Wetland Bliss Brook Mechanics Pond Reference
Pesticides (mg/Kg)
4,4'-DDD 1.0 NA 0.099 0.15
4,4'-DDE 0.11 NA NA 0.033
4,4'-DDT 0.21 0.0060 0.043 0.033

PCBs (mg/Kg)
Aroclor-1260 NA NA 0.17 0.0083

Metals - Total (mg/Kg)
Aluminum 1 10021 NA 8775 6416
Cadmium NA NA 21 1.3
Chromium 17206 3096 1813 23
Copper 493 34 1119 399
Lead 2317 NA NA 212
Mercury 0.35 0.15 2.8 0.76
Selenium NA NA 3.2 2.1
Silver 436 NA 70 24
Zinc 238 NA 486 168

Notes
(1) Aluminum was not a COPC in sediment; only in surface water
Green shading:  not a COPC for that exposure area; not included in wildlife model
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
analytical data for each COPC 



Page 3 of 18 Heron-RME-042716 [SW Conc-RME]

TABLE C9-3.  SUMMARY INFORMATION - SURFACE WATER RME CONCENTRATIONS

Receptor: All Aquatic

Parameter
Property & Southern 

Wetland Bliss Brook Mechanics Pond Reference
Pesticides (ug/L)
4,4'-DDD NA NA NA NA
4,4'-DDE NA NA NA NA
4,4'-DDT NA NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA NA

Metals -Unfiltered (ug/L)
Aluminum 6900 NA 322 9578
Cadmium NA NA 0.18 0.86
Chromium 381 794 12 12
Copper 20 9.2 9.8 30
Lead 81 NA NA 290
Mercury 0.14 0.16 0.10 0.41
Selenium NA NA 0.51 3.8
Silver 14 NA 0.42 2.0
Zinc 36 NA 25 147

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% 

Upper Confidence Limit (UCL) of the mean or the maximum value of the available
analytical data for each COPC 

I I I I I I 



Page 4 of 18 Heron-RME-042716 [FISH S Wetland]

TABLE C9-4
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
RME EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern

RME
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to 

Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

Pesticides
4,4'-DDD 1.0 0.8 a 0.01 0.05 4.2 17
4,4'-DDE 0.11 0.8 a 0.01 0.05 0.45 1.8
4,4'-DDT 0.21 2 a 0.01 0.05 1.9 7.6

Metals - Total
Aluminum 10021 1 b 1 10021
Chromium 17206 0.1 d 0.1 1721
Copper 493 regression f regression 69
Lead 2317 0.066 g 0.066 153
Mercury 0.35 NA h 17 6.0
Silver 436 1 b 1 436
Zinc 238 regression j regression 155

Notes
(a)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm (USEPA, 2015a)
       Value for BERA is the geometric mean of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(b)  No uptake equation available; values based on sediment to biota factor of 1.0 
(c)  Value from Bechtel Jacobs, 1998.   Median BSAF (depurated organisms)  used as recommended for cadmium
(d)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(e)  Value for chromium (III) used
(f)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.089 +0.278[log (Cs)]
(g)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002
(j)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.89+0.126[log (Cs)]

(1) BSAF (kg oc/kg L) Value presented is the geometric mean value from the cited source
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01, based on ODEQ, 2007 0.01

(3) FL Lipid fraction in fish, wet weight
assumed to be 0.05, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  Value selected from the cited source.
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in fish (mg/kg-body weight)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
NA - Not Available
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% Upper Confidence Limit (UCL) of the mean or the maximum value of the available analytical data for each COPC 
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TABLE C9-5
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
RME EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern

RME
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to 

Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

Pesticides
4,4'-DDT 0.0060 2 a 0.01 0.05 0.055 0.22

Metals - Total
Chromium 3096 0.1 d 0.1 310
Copper 34 regression f regression 33
Mercury 0.15 NA h 17 2.6

Notes
(a)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm (USEPA, 2015a)
       Value for BERA is the geometric mean of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(b)  No uptake equation available; values based on sediment to biota factor of 1.0 
(c)  Value from Bechtel Jacobs, 1998.   Median BSAF (depurated organisms)  used as recommended for cadmium
(d)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(e)  Value for chromium (III) used
(f)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.089 +0.278[log (Cs)]
(g)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002
(j)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.89+0.126[log (Cs)]

(1) BSAF (kg oc/kg L) Value presented is the geometric mean value from the cited source
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01, based on ODEQ, 2007 0.01

(3) FL Lipid fraction in fish, wet weight
assumed to be 0.05, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  Value selected from the cited source.
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in fish (mg/kg-body weight)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
NA - Not Available
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% Upper Confidence Limit (UCL) of the mean or the maximum value of the available analytical data for each COPC 
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TABLE C9-6
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
RME EXPOSURE CASE
MECHANICS POND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern

RME
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to 

Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

Pesticides
4,4'-DDD 0.10 0.8 a 0.01 0.05 0.41 1.6
4,4'-DDT 0.043 2 a 0.01 0.05 0.40 1.6

PCBs
Aroclor-1260 0.17 2 a 0.01 0.05 1.9 7.4

Metals - Total
Aluminum 8775 1 b 1 8775
Cadmium 21 0.459 c 0.459 9.7
Chromium 1813 0.1 d 0.1 181
Copper 1119 regression f regression 86
Mercury 2.8 NA h 17 47
Selenium 3.2 NA i 2.5 8.0
Silver 70 1 b 1 70
Zinc 486 regression j regression 169

Notes
(a)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm (USEPA, 2015a)
       Value for BERA is the geometric mean of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(b)  No uptake equation available; values based on sediment to biota factor of 1.0 
(c)  Value from Bechtel Jacobs, 1998.   Median BSAF (depurated organisms)  used as recommended for cadmium
(d)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(e)  Value for chromium (III) used
(f)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.089 +0.278[log (Cs)]
(g)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002
(j)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.89+0.126[log (Cs)]

(1) BSAF (kg oc/kg L) Value presented is the geometric mean value from the cited source
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01, based on ODEQ, 2007 0.01

(3) FL Lipid fraction in fish, wet weight
assumed to be 0.05, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  Value selected from the cited source.
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in fish (mg/kg-body weight)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
NA - Not Available
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% Upper Confidence Limit (UCL) of the mean or the maximum value of the available analytical data for each COPC 
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TABLE C9-7
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
RME EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern

RME
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to 

Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

Pesticides
4,4'-DDD 0.15 0.8 a 0.01 0.05 0.63 2.5
4,4'-DDE 0.033 0.8 a 0.01 0.05 0.14 0.54
4,4'-DDT 0.033 2 a 0.01 0.05 0.30 1.2

PCBs
Aroclor-1260 0.0083 2 a 0.01 0.05 0.091 0.36

Metals - Total
Aluminum 6416 1 b 1 6416
Cadmium 1.3 0.459 c 0.459 0.61
Chromium 23 0.1 d 0.1 2.3
Copper 399 regression f regression 65
Lead 212 0.066 g 0.066 14
Mercury 0.76 NA h 17 13
Selenium 2.1 NA i 2.5 5.2
Silver 24 1 b 1 24
Zinc 168 regression j regression 148

Notes
(a)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm (USEPA, 2015a)
       Value for BERA is the geometric mean of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(b)  No uptake equation available; values based on sediment to biota factor of 1.0 
(c)  Value from Bechtel Jacobs, 1998.   Median BSAF (depurated organisms)  used as recommended for cadmium
(d)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(e)  Value for chromium (III) used
(f)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.089 +0.278[log (Cs)]
(g)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002
(j)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.89+0.126[log (Cs)]

(1) BSAF (kg oc/kg L) Value presented is the geometric mean value from the cited source
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01, based on ODEQ, 2007 0.01

(3) FL Lipid fraction in fish, wet weight
assumed to be 0.05, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  Value selected from the cited source.
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in fish (mg/kg-body weight)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
NA - Not Available
RME - Reasonable Maximum Exposure was calculated as the smaller of either the 95% Upper Confidence Limit (UCL) of the mean or the maximum value of the available analytical data for each COPC 
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TABLE C9-8

NOAELTOXICITY REFERENCE VALUES FOR HERON

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d) 

Concern

Pesticides/PCBs
4,4'-DDD avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDE avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
Aroclor-1260 ring-necked pheasant chronic 17 weeks reproduction NOAEL 0.18 Dahlgren et al., 1972 (in Sample et al., 1996)

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth NOAEL 1.47 USEPA, 2005d
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005f
Mercury mallard duck chronic 3 generations reproduction NOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006
Zinc avian chronic various reproduction and growth NOAEL 66.1 USEPA, 2007h

NA - Not available
NOAEL - No Observed Adverese Effects Level
TRV - Toxicity Reference Value
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TABLE C9-9

LOAELTOXICITY REFERENCE VALUES FOR HERON

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d) 

Concern

Pesticides/PCBs
4,4'-DDD avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c
4,4'-DDE avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c
Aroclor-1260 ring-necked pheasant chronic 17 weeks reproduction LOAEL 1.8 Dahlgren et al., 1972 (in Sample et al., 1996)

Metals
Aluminum ringed dove chronic 4 months reproduction LOAEL(1) 1097 Carriere, et al., 1986 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth LOAEL 6.35 USEPA, 2005d
Chromium avian chronic various reproduction and growth LOAEL 15.63 USEPA, 2008
Copper avian chronic various reproduction, growth or survival LOAEL 34.87 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival LOAEL 44.6 USEPA, 2005f
Mercury mallard duck chronic 3 generations reproduction LOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Selenium avian chronic various reproduction and growth LOAEL 21.66 USEPA, 2007g
Silver avian chronic various reproduction and growth LOAEL 79.6 USEPA, 2006
Zinc avian chronic various reproduction and growth LOAEL 279.6 USEPA, 2007h

(1) No LOAEL value available for aluminum.  LOAEL is based on 10x the NOAEL

NA - Not available
NOAEL - No Observed Adverese Effects Level
TRV - Toxicity Reference Value



TABLE C9-10.  RME EXPOSURE CALCULATIONS FOR HERON - PROPERTY & S. WETLAND (NOAEL)

2/20/2018 Page 10 of 18 Heron-RME-042716 [PROPERTY & S. WETLAND (NOAEL)]

Compound C sed

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
prey   (mg/Kg 

BW day)

DOSE
sediment (mg/Kg 

BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlanSouthern WetlanSouthern Wetland

Pesticides
X 4,4'-DDD 1.0 NA 17 0.23 4.38E-01 2.67E-04 NA 4.38E-01 2E+00 1E-03 NA 2E+00 99.9% 0.1% NA

4,4'-DDE 0.11 NA 1.8 0.23 4.62E-02 2.82E-05 NA 4.62E-02 2E-01 1E-04 NA 2E-01 99.9% 0.1% NA
4,4'-DDT 0.21 NA 7.6 0.23 1.99E-01 5.50E-05 NA 1.99E-01 9E-01 2E-04 NA 9E-01 100.0% 0.0% NA

Inorganics 
X Aluminum 10021 6900 10021 110 2.61E+02 2.64E+00 1.80E-01 2.64E+02 2E+00 2E-02 2E-03 2E+00 98.9% 1.0% 0.1%
X Chromium 17206 381 1721 2.7 4.48E+01 4.53E+00 9.95E-03 4.94E+01 2E+01 2E+00 4E-03 2E+01 90.8% 9.2% 0.0%

Copper 493 20 69 4.1 1.79E+00 1.30E-01 5.15E-04 1.92E+00 4E-01 3E-02 1E-04 5E-01 93.2% 6.7% 0.0%
X Lead 2317 81 153 1.6 3.98E+00 6.10E-01 2.10E-03 4.59E+00 2E+00 4E-01 1E-03 3E+00 86.7% 13.3% 0.0%
X Mercury 0.35 0.14 6.0 0.064 1.56E-01 9.29E-05 3.65E-06 1.56E-01 2E+00 1E-03 6E-05 2E+00 99.9% 0.1% 0.0%
X Silver 436 14 436 2.0 1.14E+01 1.15E-01 3.54E-04 1.15E+01 6E+00 6E-02 2E-04 6E+00 99.0% 1.0% 0.0%

Zinc 238 36 155 66 4.03E+00 6.26E-02 9.48E-04 4.09E+00 6E-02 9E-04 1E-05 6E-02 98.4% 1.5% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C9-11.  RME EXPOSURE CALCULATIONS FOR HERON - PROPERTY & S. WETLAND (LOAEL)

2/20/2018 Page 11 of 18 Heron-RME-042716 [PROPERTY & S. WETLAND (LOAEL)]

Compound C sed

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
prey   (mg/Kg 

BW day)

DOSE
sediment (mg/Kg 

BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
Southern WetlanSouthern WetlanSouthern Wetland

Pesticides
4,4'-DDD 1.0 NA 17 2.7 4.38E-01 2.67E-04 NA 4.38E-01 2E-01 1E-04 NA 2E-01 99.9% 0.1% NA
4,4'-DDE 0.11 NA 1.8 2.7 4.62E-02 2.82E-05 NA 4.62E-02 2E-02 1E-05 NA 2E-02 99.9% 0.1% NA
4,4'-DDT 0.21 NA 7.6 2.7 1.99E-01 5.50E-05 NA 1.99E-01 7E-02 2E-05 NA 7E-02 100.0% 0.0% NA

Inorganics 
Aluminum 10021 6900 10021 1097 2.61E+02 2.64E+00 1.80E-01 2.64E+02 2E-01 2E-03 2E-04 2E-01 98.9% 1.0% 0.1%

X Chromium 17206 381 1721 16 4.48E+01 4.53E+00 9.95E-03 4.94E+01 3E+00 3E-01 6E-04 3E+00 90.8% 9.2% 0.0%
Copper 493 20 69 35 1.79E+00 1.30E-01 5.15E-04 1.92E+00 5E-02 4E-03 1E-05 6E-02 93.2% 6.7% 0.0%
Lead 2317 81 153 45 3.98E+00 6.10E-01 2.10E-03 4.59E+00 9E-02 1E-02 5E-05 1E-01 86.7% 13.3% 0.0%

X Mercury 0.35 0.14 6.0 0.064 1.56E-01 9.29E-05 3.65E-06 1.56E-01 2E+00 1E-03 6E-05 2E+00 99.9% 0.1% 0.0%
Silver 436 14 436 80 1.14E+01 1.15E-01 3.54E-04 1.15E+01 1E-01 1E-03 4E-06 1E-01 99.0% 1.0% 0.0%
Zinc 238 36 155 280 4.03E+00 6.26E-02 9.48E-04 4.09E+00 1E-02 2E-04 3E-06 1E-02 98.4% 1.5% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C9-12.  RME EXPOSURE CALCULATIONS FOR HERON - BLISS BROOK (NOAEL)

2/20/2018 Page 12 of 18 Heron-RME-042716 [BLISS BROOK (NOAEL)]

Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Pesticides
4,4'-DDT 0.0060 NA 0.22 0.23 5.73E-03 1.59E-06 NA 5.74E-03 3E-02 7E-06 NA 3E-02 100.0% 0.0% NA

Inorganics 
X Chromium 3096 794 310 2.7 8.06E+00 8.15E-01 2.07E-02 8.90E+00 3E+00 3E-01 8E-03 3E+00 90.6% 9.2% 0.2%

Copper 34 9.2 33 4.1 8.54E-01 9.03E-03 2.39E-04 8.64E-01 2E-01 2E-03 6E-05 2E-01 98.9% 1.0% 0.0%
Mercury 0.15 0.16 2.6 0.064 6.82E-02 4.05E-05 4.18E-06 6.82E-02 1E+00 6E-04 7E-05 1E+00 99.9% 0.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C9-13.  RME EXPOSURE CALCULATIONS FOR HERON - BLISS BROOK (LOAEL)

2/20/2018 Page 13 of 18 Heron-RME-042716 [BLISS BROOK (LOAEL)]

Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

Pesticides
4,4'-DDT 0.0060 NA 0.22 2.7 5.73E-03 1.59E-06 NA 5.74E-03 2E-03 6E-07 NA 2E-03 100.0% 0.0% NA

Inorganics 
Chromium 3096 794 310 16 8.06E+00 8.15E-01 2.07E-02 8.90E+00 5E-01 5E-02 1E-03 6E-01 90.6% 9.2% 0.2%
Copper 34 9.2 33 35 8.54E-01 9.03E-03 2.39E-04 8.64E-01 2E-02 3E-04 7E-06 2E-02 98.9% 1.0% 0.0%
Mercury 0.15 0.16 2.6 0.064 6.82E-02 4.05E-05 4.18E-06 6.82E-02 1E+00 6E-04 7E-05 1E+00 99.9% 0.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C9-14.  RME EXPOSURE CALCULATIONS FOR HERON - MECHANICS POND (NOAEL)

2/20/2018 Page 14 of 18 Heron-RME-042716 [MECHANICS POND (NOAEL)]

Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource:
Mechanics 

Pond
Mechanics 

Pond
Mechanics 

Pond NOAEL

Pesticides
4,4'-DDD 0.099 NA 1.6 0.23 4.28E-02 2.61E-05 NA 4.29E-02 2E-01 1E-04 NA 2E-01 99.9% 0.1% NA
4,4'-DDT 0.043 NA 1.6 0.23 4.13E-02 1.14E-05 NA 4.13E-02 2E-01 5E-05 NA 2E-01 100.0% 0.0% NA

PCBs
Aroclor-1260 0.17 NA 7.4 0.18 1.93E-01 4.47E-05 NA 1.93E-01 1E+00 2E-04 NA 1E+00 100.0% 0.0% NA

Inorganics 
X Aluminum 8775 322 8775 110 2.29E+02 2.31E+00 8.40E-03 2.31E+02 2E+00 2E-02 8E-05 2E+00 99.0% 1.0% 0.0%

Cadmium 21 0.18 9.7 1.5 2.53E-01 5.57E-03 4.67E-06 2.59E-01 2E-01 4E-03 3E-06 2E-01 97.8% 2.2% 0.0%
X Chromium 1813 12 181 2.7 4.72E+00 4.77E-01 3.05E-04 5.20E+00 2E+00 2E-01 1E-04 2E+00 90.8% 9.2% 0.0%

Copper 1119 9.8 86 4.1 2.25E+00 2.94E-01 2.57E-04 2.55E+00 6E-01 7E-02 6E-05 6E-01 88.4% 11.6% 0.0%
X Mercury 2.8 0.10 47 0.064 1.23E+00 7.30E-04 2.61E-06 1.23E+00 2E+01 1E-02 4E-05 2E+01 99.9% 0.1% 0.0%

Selenium 3.2 0.51 8.0 0.29 2.08E-01 8.42E-04 1.33E-05 2.09E-01 7E-01 3E-03 5E-05 7E-01 99.6% 0.4% 0.0%
Silver 70 0.42 70 2.0 1.82E+00 1.84E-02 1.09E-05 1.84E+00 9E-01 9E-03 5E-06 9E-01 99.0% 1.0% 0.0%
Zinc 486 25 169 66 4.41E+00 1.28E-01 6.60E-04 4.54E+00 7E-02 2E-03 1E-05 7E-02 97.2% 2.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C9-15.  RME EXPOSURE CALCULATIONS FOR HERON - MECHANICS POND (LOAEL)

2/20/2018 Page 15 of 18 Heron-RME-042716 [MECHANICS POND (LOAEL)]

Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource:
Mechanics 

Pond
Mechanics 

Pond
Mechanics 

Pond LOAEL

Pesticides
4,4'-DDD 0.099 NA 1.6 2.7 4.28E-02 2.61E-05 NA 4.29E-02 2E-02 1E-05 NA 2E-02 99.9% 0.1% NA
4,4'-DDT 0.043 NA 1.6 2.7 4.13E-02 1.14E-05 NA 4.13E-02 2E-02 4E-06 NA 2E-02 100.0% 0.0% NA

PCBs
Aroclor-1260 0.17 NA 7.4 1.8 1.93E-01 4.47E-05 NA 1.93E-01 1E-01 2E-05 NA 1E-01 100.0% 0.0% NA

Inorganics 
Aluminum 8775 322 8775 1097 2.29E+02 2.31E+00 8.40E-03 2.31E+02 2E-01 2E-03 8E-06 2E-01 99.0% 1.0% 0.0%
Cadmium 21 0.18 9.7 6.4 2.53E-01 5.57E-03 4.67E-06 2.59E-01 4E-02 9E-04 7E-07 4E-02 97.8% 2.2% 0.0%
Chromium 1813 12 181 16 4.72E+00 4.77E-01 3.05E-04 5.20E+00 3E-01 3E-02 2E-05 3E-01 90.8% 9.2% 0.0%
Copper 1119 9.8 86 35 2.25E+00 2.94E-01 2.57E-04 2.55E+00 6E-02 8E-03 7E-06 7E-02 88.4% 11.6% 0.0%

X Mercury 2.8 0.10 47 0.064 1.23E+00 7.30E-04 2.61E-06 1.23E+00 2E+01 1E-02 4E-05 2E+01 99.9% 0.1% 0.0%
Selenium 3.2 0.51 8.0 22 2.08E-01 8.42E-04 1.33E-05 2.09E-01 1E-02 4E-05 6E-07 1E-02 99.6% 0.4% 0.0%
Silver 70 0.42 70 80 1.82E+00 1.84E-02 1.09E-05 1.84E+00 2E-02 2E-04 1E-07 2E-02 99.0% 1.0% 0.0%
Zinc 486 25 169 280 4.41E+00 1.28E-01 6.60E-04 4.54E+00 2E-02 5E-04 2E-06 2E-02 97.2% 2.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C9-16.  RME EXPOSURE CALCULATIONS FOR HERON - REFERENCE (NOAEL)

2/20/2018 Page 16 of 18 Heron-RME-042716 [REFERENCE (NOAEL)]

Compound1 C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
TRV

mg/Kg day
DOSE

prey   (mg/Kg 
BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Pesticides
4,4'-DDD 0.15 NA 2.5 0.23 6.47E-02 3.95E-05 NA 6.48E-02 3E-01 2E-04 NA 3E-01 99.9% 0.1% NA
4,4'-DDE 0.033 NA 0.54 0.23 1.41E-02 8.58E-06 NA 1.41E-02 6E-02 4E-05 NA 6E-02 99.9% 0.1% NA
4,4'-DDT 0.033 NA 1.2 0.23 3.15E-02 8.71E-06 NA 3.15E-02 1E-01 4E-05 NA 1E-01 100.0% 0.0% NA

PCBs
Aroclor-1260 0.0083 NA 0.36 0.18 9.44E-03 2.18E-06 NA 9.44E-03 5E-02 1E-05 NA 5E-02 100.0% 0.0% NA

Inorganics 
X Aluminum 6416 9578 6416 110 1.67E+02 1.69E+00 2.50E-01 1.69E+02 2E+00 2E-02 2E-03 2E+00 98.9% 1.0% 0.1%

Cadmium 1.3 0.86 0.61 1.5 1.59E-02 3.51E-04 2.24E-05 1.63E-02 1E-02 2E-04 2E-05 1E-02 97.7% 2.2% 0.1%
Chromium 23 12 2.3 2.7 5.93E-02 5.99E-03 3.07E-04 6.56E-02 2E-02 2E-03 1E-04 2E-02 90.4% 9.1% 0.5%
Copper 399 30 65 4.1 1.69E+00 1.05E-01 7.70E-04 1.80E+00 4E-01 3E-02 2E-04 4E-01 94.1% 5.8% 0.0%
Lead 212 290 14 1.6 3.65E-01 5.58E-02 7.56E-03 4.28E-01 2E-01 3E-02 5E-03 3E-01 85.2% 13.0% 1.8%

X Mercury 0.76 0.41 13 0.064 3.38E-01 2.01E-04 1.07E-05 3.38E-01 5E+00 3E-03 2E-04 5E+00 99.9% 0.1% 0.0%
Selenium 2.1 3.8 5.2 0.29 1.36E-01 5.48E-04 9.91E-05 1.36E-01 5E-01 2E-03 3E-04 5E-01 99.5% 0.4% 0.1%
Silver 24 2.0 24 2.0 6.23E-01 6.29E-03 5.22E-05 6.29E-01 3E-01 3E-03 3E-05 3E-01 99.0% 1.0% 0.0%
Zinc 168 147 148 66 3.85E+00 4.41E-02 3.83E-03 3.90E+00 6E-02 7E-04 6E-05 6E-02 98.8% 1.1% 0.1%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook, Property & Southern Wetlands, and Mechanics Pond



TABLE C9-17.  RME EXPOSURE CALCULATIONS FOR HERON - REFERENCE (LOAEL)

2/20/2018 Page 17 of 18 Heron-RME-042716 [REFERENCE (LOAEL)]

Compound1 C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
TRV

mg/Kg day
DOSE

prey   (mg/Kg 
BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Pesticides
4,4'-DDD 0.15 NA 2.5 2.7 6.47E-02 3.95E-05 NA 6.48E-02 2E-02 1E-05 NA 2E-02 99.9% 0.1% NA
4,4'-DDE 0.033 NA 0.54 2.7 1.41E-02 8.58E-06 NA 1.41E-02 5E-03 3E-06 NA 5E-03 99.9% 0.1% NA
4,4'-DDT 0.033 NA 1.2 2.7 3.15E-02 8.71E-06 NA 3.15E-02 1E-02 3E-06 NA 1E-02 100.0% 0.0% NA

PCBs
Aroclor-1260 0.0083 NA 0.36 1.8 9.44E-03 2.18E-06 NA 9.44E-03 5E-03 1E-06 NA 5E-03 100.0% 0.0% NA

Inorganics 
Aluminum 6416 9578 6416 1097 1.67E+02 1.69E+00 2.50E-01 1.69E+02 2E-01 2E-03 2E-04 2E-01 98.9% 1.0% 0.1%
Cadmium 1.3 0.86 0.61 6.4 1.59E-02 3.51E-04 2.24E-05 1.63E-02 3E-03 6E-05 4E-06 3E-03 97.7% 2.2% 0.1%
Chromium 23 12 2.3 16 5.93E-02 5.99E-03 3.07E-04 6.56E-02 4E-03 4E-04 2E-05 4E-03 90.4% 9.1% 0.5%
Copper 399 30 65 35 1.69E+00 1.05E-01 7.70E-04 1.80E+00 5E-02 3E-03 2E-05 5E-02 94.1% 5.8% 0.0%
Lead 212 290 14 45 3.65E-01 5.58E-02 7.56E-03 4.28E-01 8E-03 1E-03 2E-04 1E-02 85.2% 13.0% 1.8%

X Mercury 0.76 0.41 13 0.064 3.38E-01 2.01E-04 1.07E-05 3.38E-01 5E+00 3E-03 2E-04 5E+00 99.9% 0.1% 0.0%
Selenium 2.1 3.8 5.2 22 1.36E-01 5.48E-04 9.91E-05 1.36E-01 6E-03 3E-05 5E-06 6E-03 99.5% 0.4% 0.1%
Silver 24 2.0 24 80 6.23E-01 6.29E-03 5.22E-05 6.29E-01 8E-03 8E-05 7E-07 8E-03 99.0% 1.0% 0.0%
Zinc 168 147 148 280 3.85E+00 4.41E-02 3.83E-03 3.90E+00 1E-02 2E-04 1E-05 1E-02 98.8% 1.1% 0.1%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook, Property & Southern Wetlands, and Mechanics Pond
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TABLE C10-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Great Blue Heron - CTE

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C10-2 and 
C10-3

mg/kg or ug/L see Tables C10-2 and 
C10-3 Dosefood (mg/kg BW-day) = 

BW Body Weight 2.336 kg a (FIW x Pfish x Cfish) x ASUF x TSUF
FIW Food Intake Rate, wet 0.18 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.04536 kg fooddry / kg BWwet * day c
Pfish Animal Food Source Dietary Percentage 0.99 fraction on a dry weight basis d

WCfish Water content (% moisture), fish tissue 0.748 Hermanutz, et al., 1996 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.01 assumed to be minimal f SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF
SIwater Surface Water Ingested 0.045 L water / kg BW wet * day g
ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 0.58 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult; Average body weight is used in the BERA.  Source:  USEPA, 1993

b  Source: Kushlan, 1978 (in USEPA, 1993) 

c  Calculated from FIW and WC of prey

d  Based on diet composition which assumes that 1% of diet is sediment ingestion and the balance is fish 

e  Average % moisture measured in fish tissue (whole body, based on bluegill).  Source: Hermanutz, et al., 1996 (Cited in USEPA, 2015b) 

f   Estimated sediment ingestion is assumed to be minimal for a piscivorous bird capturing prey in the water column

g  Estimated value from Sample and Suter (1994)

h  Based on average home range of 11.1 acres, which is smaller than the exposure area. Source:  USEPA, 1993

i  Assumes great blue herons are migratory, leaving the summer breeding grounds in October and returning in March.  Source: USEPA, 1993

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference

I I I I I I I I I 
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TABLE C10-2.  SUMMARY INFORMATION - SEDIMENT CTE CONCENTRATIONS

Receptor: All Aquatic

Parameter Note
Property & Southern 

Wetland Bliss Brook Mechanics Pond Reference
Pesticides (mg/Kg)
4,4'-DDD 0.35 NA 0.055 0.066
4,4'-DDE 0.046 NA NA 0.026
4,4'-DDT 0.046 0.0043 0.029 0.026

PCBs (mg/Kg)
Aroclor-1260 NA NA 0.17 0.0083

Metals - Total (mg/Kg)
Aluminum 1 8755 NA 7432 5511
Cadmium NA NA 11 0.95
Chromium 9583 1195 931 16
Copper 307 22 596 81
Lead 691 NA NA 111
Mercury 0.20 0.11 1.8 0.34
Selenium NA NA 2.1 1.7
Silver 277 NA 36 13
Zinc 169 NA 294 109

Notes
(1) Aluminum was not a COPC in sediment; only in surface water
Green shading:  not a COPC for that exposure area; not included in screening model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean 

of the available analytical data for each COPC
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TABLE C10-3.  SUMMARY INFORMATION - SURFACE WATER CTE CONCENTRATIONS

Receptor: All Aquatic

Parameter
Property & Southern 

Wetland Bliss Brook Mechanics Pond Reference
Pesticides (ug/L)
4,4'-DDD NA NA NA NA
4,4'-DDE NA NA NA NA
4,4'-DDT NA NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA NA

Metals -Unfiltered (ug/L)
Aluminum 1359 NA 129 1070
Cadmium NA NA 0.18 0.46
Chromium 169 312 6.6 3.5
Copper 11 3.8 4.9 7.7
Lead 34 NA NA 30
Mercury 0.10 0.10 0.10 0.12
Selenium NA NA 0.51 2.3
Silver 4.3 NA 0.42 0.58
Zinc 27 NA 20 46

Notes
Green shading:  not a COPC for that exposure area; not included in wildlife model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean 

of the available analytical data for each COPC

I I I I I I 
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TABLE C10-4
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
CTE EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern

CTE
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to 

Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

Pesticides
4,4'-DDD 0.35 0.8 a 0.01 0.05 1.4 5.7
4,4'-DDE 0.046 0.8 a 0.01 0.05 0.19 0.75
4,4'-DDT 0.046 2 a 0.01 0.05 0 1.7

Metals - Total
Aluminum 8755 1 b 1 8755
Chromium 9583 0.1 d 0.1 958
Copper 307 regression f regression 60
Lead 691 0.066 g 0.066 46
Mercury 0.20 NA h 17 3.3
Silver 277 1 b 1 277
Zinc 169 regression j regression 148

Notes
(a)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm (USEPA, 2015a)
       Value for BERA is the geometric mean of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(b)  No uptake equation available; values based on sediment to biota factor of 1.0 
(c)  Value from Bechtel Jacobs, 1998.   Median BSAF (depurated organisms)  used as recommended for cadmium
(d)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(e)  Value for chromium (III) used
(f)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.089 +0.278[log (Cs)]
(g)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002
(j)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.89+0.126[log (Cs)]

(1) BSAF (kg oc/kg L) Value presented is the geometric mean value from the cited source
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01, based on ODEQ, 2007 0.01

(3) FL Lipid fraction in fish, wet weight
assumed to be 0.05, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  Value selected from the cited source.
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in fish (mg/kg-body weight)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
NA - Not Available
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean of the available analytical data for each COPC
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TABLE C10-5
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
CTE EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern

CTE
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to 

Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

Pesticides
4,4'-DDT 0.0043 2 a 0.01 0.05 0.040 0.16

Metals - Total
Chromium 1195 0.1 d 0.1 120
Copper 22 regression f regression 29
Mercury 0.11 NA h 17 1.9

Notes
(a)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm (USEPA, 2015a)
       Value for BERA is the geometric mean of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(b)  No uptake equation available; values based on sediment to biota factor of 1.0 
(c)  Value from Bechtel Jacobs, 1998.   Median BSAF (depurated organisms)  used as recommended for cadmium
(d)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(e)  Value for chromium (III) used
(f)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.089 +0.278[log (Cs)]
(g)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002
(j)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.89+0.126[log (Cs)]

(1) BSAF (kg oc/kg L) Value presented is the geometric mean value from the cited source
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01, based on ODEQ, 2007 0.01

(3) FL Lipid fraction in fish, wet weight
assumed to be 0.05, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  Value selected from the cited source.
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in fish (mg/kg-body weight)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
NA - Not Available
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean of the available analytical data for each COPC
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TABLE C10-6
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
CTE EXPOSURE CASE
MECHANICS POND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern

CTE
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to 

Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

Pesticides
4,4'-DDD 0.055 0.8 a 0.01 0.05 0.2 0.91
4,4'-DDT 0.029 2 a 0.01 0.05 0.27 1.1

PCBs
Aroclor-1260 0.17 2 a 0.01 0.05 1.87 7.4

Metals - Total
Aluminum 7432 1 b 1 7432
Cadmium 11 0.459 c 0.459 5.0
Chromium 931 0.1 d 0.1 93
Copper 596 regression f regression 73
Mercury 1.8 NA h 17 30
Selenium 2.1 NA i 2.5 5.4
Silver 36 1 b 1 36
Zinc 294 regression j regression 159

Notes
(a)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm (USEPA, 2015a)
       Value for BERA is the geometric mean of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(b)  No uptake equation available; values based on sediment to biota factor of 1.0 
(c)  Value from Bechtel Jacobs, 1998.   Median BSAF (depurated organisms)  used as recommended for cadmium
(d)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(e)  Value for chromium (III) used
(f)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.089 +0.278[log (Cs)]
(g)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002
(j)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.89+0.126[log (Cs)]

(1) BSAF (kg oc/kg L) Value presented is the geometric mean value from the cited source
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01, based on ODEQ, 2007 0.01

(3) FL Lipid fraction in fish, wet weight
assumed to be 0.05, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  Value selected from the cited source.
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in fish (mg/kg-body weight)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
NA - Not Available
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean of the available analytical data for each COPC
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TABLE C10-7
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
CTE EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern

CTE
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to 

Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

Pesticides
4,4'-DDD 0.066 0.8 a 0.01 0.05 0.3 1.1
4,4'-DDE 0.026 0.8 a 0.01 0.05 0.11 0.44
4,4'-DDT 0.026 2 a 0.01 0.05 0.24 0.96

PCBs
Aroclor-1260 0.0083 2 a 0.01 0.05 0.09 0.36

Metals - Total
Aluminum 5511 1 b 1 5511
Cadmium 0.95 0.459 c 0.459 0.43
Chromium 16 0.1 d 0.1 1.6
Copper 81 regression f regression 42
Lead 111 0.066 g 0.066 7.3
Mercury 0.34 NA h 17 5.8
Selenium 1.7 NA i 2.5 4.2
Silver 13 1 b 1 13
Zinc 109 regression j regression 140

Notes
(a)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm (USEPA, 2015a)
       Value for BERA is the geometric mean of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(b)  No uptake equation available; values based on sediment to biota factor of 1.0 
(c)  Value from Bechtel Jacobs, 1998.   Median BSAF (depurated organisms)  used as recommended for cadmium
(d)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(e)  Value for chromium (III) used
(f)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.089 +0.278[log (Cs)]
(g)  Value from Bechtel Jacobs, 1998.   Median BSAF 
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002
(j)   Regression equation from Bechtel Jacobs, 1998.   log (Ci) = 1.89+0.126[log (Cs)]

(1) BSAF (kg oc/kg L) Value presented is the geometric mean value from the cited source
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01, based on ODEQ, 2007 0.01

(3) FL Lipid fraction in fish, wet weight
assumed to be 0.05, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  Value selected from the cited source.
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in fish (mg/kg-body weight)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
NA - Not Available
CTE - Central Tendency Exposure was calculated by taking the arithmetic mean of the available analytical data for each COPC
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TABLE C10-8

NOAELTOXICITY REFERENCE VALUES FOR HERON

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d) 

Concern

Pesticides/PCBs
4,4'-DDD avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDE avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
Aroclor-1260 ring-necked pheasant chronic 17 weeks reproduction NOAEL 0.18 Dahlgren et al., 1972 (in Sample et al., 1996)

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth NOAEL 1.47 USEPA, 2005d
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005f
Mercury mallard duck chronic 3 generations reproduction NOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006
Zinc avian chronic various reproduction and growth NOAEL 66.1 USEPA, 2007h

NA - Not available
NOAEL - No Observed Adverese Effects Level
TRV - Toxicity Reference Value
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TABLE C10-9

LOAELTOXICITY REFERENCE VALUES FOR HERON

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test LOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d) 

Concern

Pesticides/PCBs
4,4'-DDD avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c
4,4'-DDE avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival LOAEL 2.7 USEPA, 2007c
Aroclor-1260 ring-necked pheasant chronic 17 weeks reproduction LOAEL 1.8 Dahlgren et al., 1972 (in Sample et al., 1996)

Metals
Aluminum ringed dove chronic 4 months reproduction LOAEL(1) 1097 Carriere, et al., 1986 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth LOAEL 6.35 USEPA, 2005d
Chromium avian chronic various reproduction and growth LOAEL 15.63 USEPA, 2008
Copper avian chronic various reproduction, growth or survival LOAEL 34.87 USEPA, 2007b
Lead avian chronic various reproduction, growth or survival LOAEL 44.6 USEPA, 2005f
Mercury mallard duck chronic 3 generations reproduction LOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Selenium avian chronic various reproduction and growth LOAEL 21.66 USEPA, 2007g
Silver avian chronic various reproduction and growth LOAEL 79.6 USEPA, 2006
Zinc avian chronic various reproduction and growth LOAEL 279.6 USEPA, 2007h

(1) No LOAEL value avaialbe for aluminum.  LOAEL is based on 10x the NOAEL

NA - Not available
NOAEL - No Observed Adverese Effects Level
TRV - Toxicity Reference Value



TABLE C10-10.  CTE EXPOSURE CALCULATIONS FOR HERON - PROPERTY & S. WETLAND (NOAEL)

2/20/2018 Page 10 of 18 Heron-CTE-042716 [PROPERTY & S. WETLAND (NOAEL)]

Compound C sed

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
prey   (mg/Kg 

BW day)

DOSE
sediment (mg/Kg 

BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlanSouthern WetlanSouthern Wetland

Pesticides
4,4'-DDD 0.35 NA 5.7 0.23 1.49E-01 9.10E-05 NA 1.49E-01 7E-01 4E-04 NA 7E-01 99.9% 0.1% NA
4,4'-DDE 0.046 NA 0.75 0.23 1.96E-02 1.20E-05 NA 1.96E-02 9E-02 5E-05 NA 9E-02 99.9% 0.1% NA
4,4'-DDT 0.046 NA 1.7 0.23 4.36E-02 1.20E-05 NA 4.36E-02 2E-01 5E-05 NA 2E-01 100.0% 0.0% NA

Inorganics 
X Aluminum 8755 1359 8755 110 2.28E+02 2.30E+00 3.55E-02 2.30E+02 2E+00 2E-02 3E-04 2E+00 99.0% 1.0% 0.0%
X Chromium 9583 169 958 2.7 2.50E+01 2.52E+00 4.40E-03 2.75E+01 9E+00 9E-01 2E-03 1E+01 90.8% 9.2% 0.0%

Copper 307 11 60 4.1 1.57E+00 8.07E-02 2.88E-04 1.65E+00 4E-01 2E-02 7E-05 4E-01 95.1% 4.9% 0.0%
Lead 691 34 46 1.6 1.19E+00 1.82E-01 8.87E-04 1.37E+00 7E-01 1E-01 5E-04 8E-01 86.7% 13.3% 0.1%
Mercury 0.20 0.10 3.3 0.064 8.63E-02 5.13E-05 2.61E-06 8.64E-02 1E+00 8E-04 4E-05 1E+00 99.9% 0.1% 0.0%

X Silver 277 4.3 277 2.0 7.22E+00 7.29E-02 1.11E-04 7.29E+00 4E+00 4E-02 6E-05 4E+00 99.0% 1.0% 0.0%
Zinc 169 27 148 66 3.86E+00 4.43E-02 7.00E-04 3.90E+00 6E-02 7E-04 1E-05 6E-02 98.8% 1.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C10-11.  CTE EXPOSURE CALCULATIONS FOR HERON - PROPERTY & S. WETLAND (LOAEL)

2/20/2018 Page 11 of 18 Heron-CTE-042716 [PROPERTY & S. WETLAND (LOAEL)]

Compound C sed

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
prey   (mg/Kg 

BW day)

DOSE
sediment (mg/Kg 

BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & LOAEL
Southern WetlanSouthern WetlanSouthern Wetland

Pesticides
4,4'-DDD 0.35 NA 5.7 2.7 1.49E-01 9.10E-05 NA 1.49E-01 6E-02 3E-05 NA 6E-02 99.9% 0.1% NA
4,4'-DDE 0.046 NA 0.75 2.7 1.96E-02 1.20E-05 NA 1.96E-02 7E-03 4E-06 NA 7E-03 99.9% 0.1% NA
4,4'-DDT 0.046 NA 1.7 2.7 4.36E-02 1.20E-05 NA 4.36E-02 2E-02 4E-06 NA 2E-02 100.0% 0.0% NA

Inorganics 
Aluminum 8755 1359 8755 1097 2.28E+02 2.30E+00 3.55E-02 2.30E+02 2E-01 2E-03 3E-05 2E-01 99.0% 1.0% 0.0%

X Chromium 9583 169 958 16 2.50E+01 2.52E+00 4.40E-03 2.75E+01 2E+00 2E-01 3E-04 2E+00 90.8% 9.2% 0.0%
Copper 307 11 60 35 1.57E+00 8.07E-02 2.88E-04 1.65E+00 5E-02 2E-03 8E-06 5E-02 95.1% 4.9% 0.0%
Lead 691 34 46 45 1.19E+00 1.82E-01 8.87E-04 1.37E+00 3E-02 4E-03 2E-05 3E-02 86.7% 13.3% 0.1%
Mercury 0.20 0.10 3.3 0.064 8.63E-02 5.13E-05 2.61E-06 8.64E-02 1E+00 8E-04 4E-05 1E+00 99.9% 0.1% 0.0%
Silver 277 4.3 277 80 7.22E+00 7.29E-02 1.11E-04 7.29E+00 9E-02 9E-04 1E-06 9E-02 99.0% 1.0% 0.0%
Zinc 169 27 148 280 3.86E+00 4.43E-02 7.00E-04 3.90E+00 1E-02 2E-04 3E-06 1E-02 98.8% 1.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C10-12.  CTE EXPOSURE CALCULATIONS FOR HERON - BLISS BROOK (NOAEL)

2/20/2018 Page 12 of 18 Heron-CTE-042716 [BLISS BROOK (NOAEL)]

Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Pesticides
4,4'-DDT 0.0043 NA 0.16 0.23 4.11E-03 1.14E-06 NA 4.11E-03 2E-02 5E-06 NA 2E-02 100.0% 0.0% NA

Inorganics 
Chromium 1195 312 120 2.7 3.11E+00 3.14E-01 8.14E-03 3.43E+00 1E+00 1E-01 3E-03 1E+00 90.6% 9.2% 0.2%
Copper 22 3.8 29 4.1 7.59E-01 5.89E-03 9.89E-05 7.65E-01 2E-01 1E-03 2E-05 2E-01 99.2% 0.8% 0.0%
Mercury 0.11 0.10 1.9 0.064 4.96E-02 2.95E-05 2.61E-06 4.96E-02 8E-01 5E-04 4E-05 8E-01 99.9% 0.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C10-13.  CTE EXPOSURE CALCULATIONS FOR HERON - BLISS BROOK (LOAEL)

2/20/2018 Page 13 of 18 Heron-CTE-042716 [BLISS BROOK (LOAEL)]

Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook LOAEL

Pesticides
4,4'-DDT 0.0043 NA 0.16 2.7 4.11E-03 1.14E-06 NA 4.11E-03 2E-03 4E-07 NA 2E-03 100.0% 0.0% NA

Inorganics 
Chromium 1195 312 120 16 3.11E+00 3.14E-01 8.14E-03 3.43E+00 2E-01 2E-02 5E-04 2E-01 90.6% 9.2% 0.2%
Copper 22 3.8 29 35 7.59E-01 5.89E-03 9.89E-05 7.65E-01 2E-02 2E-04 3E-06 2E-02 99.2% 0.8% 0.0%
Mercury 0.11 0.10 1.9 0.064 4.96E-02 2.95E-05 2.61E-06 4.96E-02 8E-01 5E-04 4E-05 8E-01 99.9% 0.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

I I I I I I I I I I I I I I I I I I 



TABLE C10-14.  CTE EXPOSURE CALCULATIONS FOR HERON - MECHANICS POND (NOAEL)

2/20/2018 Page 14 of 18 Heron-CTE-042716 [MECHANICS POND (NOAEL)]

Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource:
Mechanics 

Pond
Mechanics 

Pond
Mechanics 

Pond NOAEL

Pesticides
4,4'-DDD 0.055 NA 0.91 0.23 2.37E-02 1.44E-05 NA 2.37E-02 1E-01 6E-05 NA 1E-01 99.9% 0.1% NA
4,4'-DDT 0.029 NA 1.1 0.23 2.75E-02 7.60E-06 NA 2.75E-02 1E-01 3E-05 NA 1E-01 100.0% 0.0% NA

PCBs
Aroclor-1260 0.17 NA 7.4 0.18 1.93E-01 4.47E-05 NA 1.93E-01 1E+00 2E-04 NA 1E+00 100.0% 0.0% NA

Inorganics 
X Aluminum 7432 129 7432 110 1.94E+02 1.96E+00 3.38E-03 1.96E+02 2E+00 2E-02 3E-05 2E+00 99.0% 1.0% 0.0%

Cadmium 11 0.18 5.0 1.5 1.30E-01 2.85E-03 4.67E-06 1.32E-01 9E-02 2E-03 3E-06 9E-02 97.8% 2.2% 0.0%
Chromium 931 6.6 93 2.7 2.42E+00 2.45E-01 1.71E-04 2.67E+00 9E-01 9E-02 6E-05 1E+00 90.8% 9.2% 0.0%
Copper 596 4.9 73 4.1 1.89E+00 1.57E-01 1.28E-04 2.05E+00 5E-01 4E-02 3E-05 5E-01 92.3% 7.7% 0.0%

X Mercury 1.8 0.10 30 0.064 7.80E-01 4.63E-04 2.61E-06 7.80E-01 1E+01 7E-03 4E-05 1E+01 99.9% 0.1% 0.0%
Selenium 2.1 0.51 5.4 0.29 1.40E-01 5.65E-04 1.33E-05 1.40E-01 5E-01 2E-03 5E-05 5E-01 99.6% 0.4% 0.0%
Silver 36 0.42 36 2.0 9.33E-01 9.43E-03 1.09E-05 9.43E-01 5E-01 5E-03 5E-06 5E-01 99.0% 1.0% 0.0%
Zinc 294 20 159 66 4.14E+00 7.75E-02 5.30E-04 4.22E+00 6E-02 1E-03 8E-06 6E-02 98.2% 1.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C10-15.  CTE EXPOSURE CALCULATIONS FOR HERON - MECHANICS POND (LOAEL)

2/20/2018 Page 15 of 18 Heron-CTE-042716 [MECHANICS POND (LOAEL)]

Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource:
Mechanics 

Pond
Mechanics 

Pond
Mechanics 

Pond LOAEL

Pesticides
4,4'-DDD 0.055 NA 0.91 2.7 2.37E-02 1.44E-05 NA 2.37E-02 9E-03 5E-06 NA 9E-03 99.9% 0.1% NA
4,4'-DDT 0.029 NA 1.1 2.7 2.75E-02 7.60E-06 NA 2.75E-02 1E-02 3E-06 NA 1E-02 100.0% 0.0% NA

PCBs
Aroclor-1260 0.17 NA 7.4 1.8 1.93E-01 4.47E-05 NA 1.93E-01 1E-01 2E-05 NA 1E-01 100.0% 0.0% NA

Inorganics 
Aluminum 7432 129 7432 1097 1.94E+02 1.96E+00 3.38E-03 1.96E+02 2E-01 2E-03 3E-06 2E-01 99.0% 1.0% 0.0%
Cadmium 11 0.18 5.0 6.4 1.30E-01 2.85E-03 4.67E-06 1.32E-01 2E-02 4E-04 7E-07 2E-02 97.8% 2.2% 0.0%
Chromium 931 6.6 93 16 2.42E+00 2.45E-01 1.71E-04 2.67E+00 2E-01 2E-02 1E-05 2E-01 90.8% 9.2% 0.0%
Copper 596 4.9 73 35 1.89E+00 1.57E-01 1.28E-04 2.05E+00 5E-02 4E-03 4E-06 6E-02 92.3% 7.7% 0.0%

X Mercury 1.8 0.10 30 0.064 7.80E-01 4.63E-04 2.61E-06 7.80E-01 1E+01 7E-03 4E-05 1E+01 99.9% 0.1% 0.0%
Selenium 2.1 0.51 5.4 22 1.40E-01 5.65E-04 1.33E-05 1.40E-01 6E-03 3E-05 6E-07 6E-03 99.6% 0.4% 0.0%
Silver 36 0.42 36 80 9.33E-01 9.43E-03 1.09E-05 9.43E-01 1E-02 1E-04 1E-07 1E-02 99.0% 1.0% 0.0%
Zinc 294 20 159 280 4.14E+00 7.75E-02 5.30E-04 4.22E+00 1E-02 3E-04 2E-06 2E-02 98.2% 1.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1



TABLE C10-16.  CTE EXPOSURE CALCULATIONS FOR HERON - REFERENCE (NOAEL)

2/20/2018 Page 16 of 18 Heron-CTE-042716 [REFERENCE (NOAEL)]

Compound1 C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
TRV

mg/Kg day
DOSE

prey   (mg/Kg 
BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Pesticides
4,4'-DDD 0.066 NA 1.1 0.23 2.86E-02 1.74E-05 NA 2.86E-02 1E-01 8E-05 NA 1E-01 99.9% 0.1% NA
4,4'-DDE 0.026 NA 0.44 0.23 1.13E-02 6.92E-06 NA 1.14E-02 5E-02 3E-05 NA 5E-02 99.9% 0.1% NA
4,4'-DDT 0.026 NA 0.96 0.23 2.51E-02 6.95E-06 NA 2.51E-02 1E-01 3E-05 NA 1E-01 100.0% 0.0% NA

PCBs
Aroclor-1260 0.0083 NA 0.36 0.18 9.44E-03 2.18E-06 NA 9.44E-03 5E-02 1E-05 NA 5E-02 100.0% 0.0% NA

Inorganics 
Aluminum 5511 1070 5511 110 1.44E+02 1.45E+00 2.79E-02 1.45E+02 1E+00 1E-02 3E-04 1E+00 99.0% 1.0% 0.0%
Cadmium 0.95 0.46 0.43 1.5 1.13E-02 2.49E-04 1.19E-05 1.16E-02 8E-03 2E-04 8E-06 8E-03 97.7% 2.2% 0.1%
Chromium 16 3.5 1.6 2.7 4.26E-02 4.30E-03 9.10E-05 4.70E-02 2E-02 2E-03 3E-05 2E-02 90.6% 9.2% 0.2%
Copper 81 7.7 42 4.1 1.08E+00 2.13E-02 2.01E-04 1.11E+00 3E-01 5E-03 5E-05 3E-01 98.1% 1.9% 0.0%
Lead 111 30 7.3 1.6 1.90E-01 2.91E-02 7.93E-04 2.20E-01 1E-01 2E-02 5E-04 1E-01 86.4% 13.2% 0.4%

X Mercury 0.34 0.12 5.8 0.064 1.51E-01 9.00E-05 3.13E-06 1.52E-01 2E+00 1E-03 5E-05 2E+00 99.9% 0.1% 0.0%
Selenium 1.7 2.3 4.2 0.29 1.08E-01 4.37E-04 6.10E-05 1.09E-01 4E-01 2E-03 2E-04 4E-01 99.5% 0.4% 0.1%
Silver 13 0.58 13 2.0 3.29E-01 3.32E-03 1.51E-05 3.32E-01 2E-01 2E-03 7E-06 2E-01 99.0% 1.0% 0.0%
Zinc 109 46 140 66 3.65E+00 2.86E-02 1.21E-03 3.68E+00 6E-02 4E-04 2E-05 6E-02 99.2% 0.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook, Property & Southern Wetlands, and Mechanics Pond



TABLE C10-17.  CTE EXPOSURE CALCULATIONS FOR HERON - REFERENCE (LOAEL)

2/20/2018 Page 17 of 18 Heron-CTE-042716 [REFERENCE (LOAEL)]

Compound1 C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
TRV

mg/Kg day
DOSE

prey   (mg/Kg 
BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference LOAEL

Pesticides
4,4'-DDD 0.066 NA 1.1 2.7 2.86E-02 1.74E-05 NA 2.86E-02 1E-02 6E-06 NA 1E-02 99.9% 0.1% NA
4,4'-DDE 0.026 NA 0.44 2.7 1.13E-02 6.92E-06 NA 1.14E-02 4E-03 3E-06 NA 4E-03 99.9% 0.1% NA
4,4'-DDT 0.026 NA 0.96 2.7 2.51E-02 6.95E-06 NA 2.51E-02 9E-03 3E-06 NA 9E-03 100.0% 0.0% NA

PCBs
Aroclor-1260 0.0083 NA 0.36 1.8 9.44E-03 2.18E-06 NA 9.44E-03 5E-03 1E-06 NA 5E-03 100.0% 0.0% NA

Inorganics 
Aluminum 5511 1070 5511 1097 1.44E+02 1.45E+00 2.79E-02 1.45E+02 1E-01 1E-03 3E-05 1E-01 99.0% 1.0% 0.0%
Cadmium 0.95 0.46 0.43 6.4 1.13E-02 2.49E-04 1.19E-05 1.16E-02 2E-03 4E-05 2E-06 2E-03 97.7% 2.2% 0.1%
Chromium 16 3.5 1.6 16 4.26E-02 4.30E-03 9.10E-05 4.70E-02 3E-03 3E-04 6E-06 3E-03 90.6% 9.2% 0.2%
Copper 81 7.7 42 35 1.08E+00 2.13E-02 2.01E-04 1.11E+00 3E-02 6E-04 6E-06 3E-02 98.1% 1.9% 0.0%
Lead 111 30 7.3 45 1.90E-01 2.91E-02 7.93E-04 2.20E-01 4E-03 7E-04 2E-05 5E-03 86.4% 13.2% 0.4%

X Mercury 0.34 0.12 5.8 0.064 1.51E-01 9.00E-05 3.13E-06 1.52E-01 2E+00 1E-03 5E-05 2E+00 99.9% 0.1% 0.0%
Selenium 1.7 2.3 4.2 22 1.08E-01 4.37E-04 6.10E-05 1.09E-01 5E-03 2E-05 3E-06 5E-03 99.5% 0.4% 0.1%
Silver 13 0.58 13 80 3.29E-01 3.32E-03 1.51E-05 3.32E-01 4E-03 4E-05 2E-07 4E-03 99.0% 1.0% 0.0%
Zinc 109 46 140 280 3.65E+00 2.86E-02 1.21E-03 3.68E+00 1E-02 1E-04 4E-06 1E-02 99.2% 0.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

1 COPCs from Bliss Brook, Property & Southern Wetlands, and Mechanics Pond
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Table D-1 Surface Water Toxicity Data - Chromium

hardness Alkalinity Type 
Taxa Species Family Order/Suborder Class Phylum/Division Cr III Cr VI units mg/L pH mg/L CaCO3  of test Duration Days Endpoint Source Reference
Cr III Records ug/L
Worm Nais sp. Naididae Tubificida Oligochaeta Annelida Worm 9,300 ug/L 50 7.6 S acute 4 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1973
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 40 ug/L 80 7.4 60 S chronic 7 LOEC/REP Ecotox Sofyan, A., 2004
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 160 ug/L 80 7.4 60 S chronic 7 LOEC/MOR Ecotox Sofyan, A., 2004
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 80,496 ug/L 80 7.4 76 S acute 2 LC50 Ecotox Hockett and Mount, 1996
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 1886 ug/L 90 7.8 64 R chronic 7 IC25/REP Ecotox Baral, et al., 2006
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 2649 ug/L 90 7.8 64 S acute 2 LC25 Ecotox Baral, et al., 2006
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 80,496 ug/L 80 76 S acute 2 LC50 Ecotox Hockett and Mount, 1996

Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 300 ug/L 50 6.85 S acute 1 LD50 Ecotox Tomasik, et al., 1995
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 3,000 ug/L 100 6.42 S acute 1 LD50 Ecotox Tomasik, et al., 1995
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 600 ug/L 48 7.74 42.3 S chronic 21 EC50/REP Ecotox, EPA 1980 Biesinger and Christensen, 1972
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 3,000 ug/L 100 6.42 NR acute 1 LD50 Ecotox Tomasik, et al., 1995
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 21,531 ug/L 160 7.6 u acute 2 LC50 Ecotox Guilhermino, et al., 2000
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 22,000 ug/L NR 8 S acute 1 EC50/ITX Ecotox Kuhn, et al., 1989
Crustacean Daphnia similis Daphniidae Cladocera Branchipoda Arthropoda Water Flea 3,240 ug/L 40 6 S acute 2 EC50/ITX Ecotox Melnikov and De Freitas, 2011
Insect Culicoides furens Ceratopogonidae Diptera Insecta Arthropoda Little Gray Punkie 300 ug/L NR NR S subchronic 4 LC50 Ecotox Vedamanikam and Shazili, 2008a
Insect Chironomus plumosus Chironomidae Diptera Insecta Arthropoda Midge 1,000 ug/L NR NR S subchronic 4 LC50 Ecotox Vedamanikam and Shazili, 2008a
Insect Chironomus sp. Chironomidae Diptera Insecta Arthropoda Midge 11,000 ug/L 50 7.6 S acute 4 LC50 Ecotox Rehwoldt et al., 1973
Insect Ephemerella subvaria Ephemerellidae Ephemeroptera Insecta Arthropoda Mayfly 2,000 ug/L 44 6 46 S acute 4 LC50 Ecotox, EPA 1980 Warnick, and  Bell, 1969
Insect Zygoptera Unknown Odonata Insecta Arthropoda Damselfly Order 43,100 ug/L 50 7.6 S acute 1 LC50 Ecotox Rehwoldt et al., 1973
Insect Acroneria lycorias Hydropsychidae Trichoptera Insecta Arthropoda Stonefly 32,000 ug/L 44 8 S chronic 7 LC50 CCME 1999 Warnick,  and  Bell, 1969
Insect Hydropsyche  sp. Hydropsychidae Trichoptera Insecta Arthropoda Caddisfly 5,800 ug/L 55 8 S acute 1 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1973
Insect Hydropsyche betteni Hydropsychidae Trichoptera Insecta Arthropoda Caddisfly 64,000 ug/L 44 6.4 46 S acute 4 LC50 Ecotox, EPA 1980 Warnick, and  Bell, 1969
Insect Hydropsyche sp. Hydropsychidae Trichoptera Insecta Arthropoda Caddisfly 50,000 ug/L 55 8 S acute 4 LC50 Ecotox Rehwoldt et al., 1973
Crustacean Crangonyx pseudogracilis Crangonyctidae Amphipoda Malacostraca Arthropoda Scud 291,000 ug/L 50 6.75 R subchronic 4 EC50/ITX Ecotox Martin and Holdich, 1986
Crustacean Crangonyx pseudogracilis Crangonyctidae Amphipoda Malacostraca Arthropoda Scud 388,000 ug/L 50 6.75 R acute 2 EC50/ITX Ecotox Martin and Holdich, 1986
Crustacean Gammarus sp. Gammaridae Amphipoda Malacostraca Arthropoda Scud 3,200 ug/L 50 7.6 S acute 4 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1973
Crustacean Hyalella azteca Hyalellidae Amphipoda Malacostraca Arthropoda Scud 1,000 ug/L 124 84 S chronic 7 LC50 Ecotox Borgmann, U., et al.,  2005
Crustacean Hyalella azteca Hyalellidae Amphipoda Malacostraca Arthropoda Scud 3,000 ug/L 124 84 S chronic 7 LC50 Ecotox Borgmann, U., et al.,  2005
Crustacean Orconectes limosus Cambaridae Decapoda Malacostraca Arthropoda Crayfish 1,800 ug/L NR 7 U chronic 30 LC50 Ecotox Boutet and Chaisemartin, 1973
Crustacean Orconectes limosus Cambaridae Decapoda Malacostraca Arthropoda Crayfish 3,100 ug/L NR 7 U subchronic 4 LC50 Ecotox Boutet and Chaisemartin, 1973
Crustacean Asellus aquaticus Asellidae Isopoda Malacostraca Arthropoda Aquatic Sowbug 442,000 ug/L 50 6.75 R subchronic 4 EC50/ITX Ecotox Martin and Holdich, 1986
Crustacean Asellus aquaticus Asellidae Isopoda Malacostraca Arthropoda Aquatic Sowbug 937,000 ug/L 50 6.75 R acute 2 EC50/ITX Ecotox Martin and Holdich, 1986
Algae Staurastrum cristatum Desmidiaceae Desmidiales Conjugatophyceae Charophyta Green Algae 20 ug/L 80 7.4 60 S subchronic 4 LOEC primary Sofyan, A., 2004
Algae Pseudokirchneriella subcapitata Selenastraceae Sphaeropleales Chlorophyceae Chlorophyta Green Algae 320 ug/L NR NR NR S subchronic 4 EC50 Pawlisz, 1997 Greene, et al., 1988
Algae Pseudokirchneriella subcapitata Selenastraceae Sphaeropleales Chlorophyceae Chlorophyta Green Algae 562 ug/L NR 7.7 S acute 1 EC50/PHY Ecotox Turbak, et al., 1986
Algae Pseudokirchneriella subcapitata Selenastraceae Sphaeropleales Chlorophyceae Chlorophyta Green Algae 10 ug/L 80 7.4 60 S subchronic 4 LOEC primary Sofyan, A., 2004
Algae Scenedesmus acutus Scenedesmaceae Sphaeropleales Chlorophyceae Chlorophyta Green Algae 20 ug/L 80 7.4 60 S subchronic 4 LOEC primary Sofyan, A., 2004
Algae Chlorella vulgaris Oocystaceae Chlorellales Trebouxiophyceae Chlorophyta Green Algae 20 ug/L 80 7.4 60 S subchronic 4 LOEC primary Sofyan, A., 2004
Fish Oryzias latipes Adrianichthyidae Beloniformes Actinopterygii Chordata Japanese Medaka 70,000 ug/L NR NR NR S acute 2 LC50 Ecotox Tsuji et al., 1986
Fish Lepomis gibbosus Centrarchidae Perciformes Actinopterygii Chordata Pumpkinseed 17,000 ug/L 55 8 S subchronic 4 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1972
Fish Lepomis macrochirus Centrarchidae Perciformes Actinopterygii Chordata Bluegill 7,460 ug/L 20 7.5 S subchronic 4 LC50 Ecotox, EPA 1980 Pickering and Henderson, 1966
Fish Lepomis macrochirus Centrarchidae Perciformes Actinopterygii Chordata Bluegill 71,900 ug/L 360 8.2 S subchronic 4 LC50 Ecotox, EPA 1980 Pickering and Henderson, 1966
Fish Morone americana Moronidae Perciformes Actinopterygii Chordata White Perch 17,500 ug/L 55 8 S subchronic 1 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1972
Fish Morone americana Moronidae Perciformes Actinopterygii Chordata White Perch 14,400 ug/L 55 8 S subchronic 4 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1972
Fish Morone saxatilis Moronidae Perciformes Actinopterygii Chordata Striped bass 17,700 ug/L 55 8 S subchronic 4 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1972
Fish Oncorhynchus mykiss Salmonidae Salmoniformes Actinopterygii Chordata Rainbow Trout 495 ug/L 25 u R chronic 58 LC50 Ecotox Stevens and Chapman, 1984
Fish Oncorhynchus mykiss Salmonidae Salmoniformes Actinopterygii Chordata Rainbow Trout 4,400 ug/L 25 u R subchronic 4 LC50 Ecotox Stevens and Chapman, 1984
Fish Oncorhynchus mykiss Salmonidae Salmoniformes Actinopterygii Chordata Rainbow Trout 24,090 ug/L NR NR R subchronic 4 LC50 Ecotox Hale, J.G., 1977
Fish Oncorhynchus mykiss Salmonidae Salmoniformes Actinopterygii Chordata Rainbow trout 11,200 ug/L NR NR S subchronic 4 LC50 Ecotox, EPA 1980 Bills, et al., 1977
Fish Anguilla rostrata Anguillidae Anguilliformes Actinopterygii Chordata American Eel 19,500 ug/L 55 8 S acute 1 LC50 Ecotox Rehwoldt et al., 1972
Fish Anguilla rostrata Anguillidae Anguilliformes Actinopterygii Chordata American Eel 13,900 ug/L 55 8 S acute 4 LC50 Ecotox Rehwoldt et al., 1972
Fish Carassius auratus Cyprinidae Cypriniformes Actinopterygii Chordata Goldfish 4,100 ug/L 20 8 S acute 4 LC50 Ecotox, EPA 1980 Pickering and Henderson, 1966
Fish Cyprinus carpio Cyprinidae Cypriniformes Actinopterygii Chordata Common Carp 14,300 ug/L 55 8 S acute 4 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1972
Fish Cyprinus carpio Cyprinidae Cypriniformes Actinopterygii Chordata Common Carp 21,200 ug/L 55 8 S acute 1 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1972
Fish Cyprinus carpio Cyprinidae Cypriniformes Actinopterygii Chordata Common Carp 15,140 ug/L 300 7.6 S subchronic 4 NOEC Ecotox Virk and Sharma, 1995
Fish Cyprinus carpio Cyprinidae Cypriniformes Actinopterygii Chordata Common Carp 97,700 ug/L 195 u S acute 4 LC50 Ecotox Wong, et al., 1982
Fish Pimephales promelas Cyprinidae Cypriniformes Actinopterygii Chordata Fathead minnow 5,070 ug/L 20 7.5 S subchronic 4 LC50 Ecotox, EPA 1980 Pickering and Henderson, 1966
Fish Pimephales promelas Cyprinidae Cypriniformes Actinopterygii Chordata Fathead minnow 67,400 ug/L 360 8.2 S subchronic 4 LC50 Ecotox, EPA 1980 Pickering and Henderson, 1966
Fish Fundulus diaphanus Fundulidae Cyprinodontiformes Actinopterygii Chordata Banded Killifish 16,900 ug/L 55 8 S subchronic 4 LC50 Ecotox Rehwoldt et al., 1972
Fish Fundulus diaphanus Fundulidae Cyprinodontiformes Actinopterygii Chordata Banded Killifish 26,300 ug/L 55 8 S acute 1 LC50 Ecotox Rehwoldt et al., 1972
Fish Poecilia reticulata Poeciliidae Cyprinodontiformes Actinopterygii Chordata Guppy 3,330 ug/L 20 7.5 S subchronic 4 LC50 Ecotox, EPA 1980 Pickering and Henderson, 1966
Amphibians Gastrophryne carolinensis Microhylidae Anura Amphibia Chordata E. Narrow-Mouthed Toad 30 ug/L 195 7 R chronic 7 LC50 Ecotox Birge, Black, and  Westerman, 1979
Protozoan Spirostomum ambiguum Spirostomidae Heterotrichida Ciliatea Ciliophora Protozoa 139 ug/L 150 7.5 SR acute 2 LC50 Ecotox Nalecz-Jawecki,G., and J. Sawicki, 1998
Molluscs Amnicola sp. Hydrobiidae Neotaenioglossa Gastropoda Mollusca Spire Snail 8,400 ug/L 50 7.6 S acute 4 LC50 Ecotox, EPA 1980 Rehwoldt et al., 1973
Rotifera Lecane hamata Lecanidae Ploima Monogonta Rotifera Rotifer 4,410 ug/L 80 7.4-7.8 S acute 2 LC50 Ecotox Perez-Legaspi and Rico-Martinez, 2001
Rotifera Lecane luna Lecanidae Ploima Monogonta Rotifera Rotifer 3,260 ug/L 80 7.4-7.8 S acute 2 LC50 Ecotox Perez-Legaspi and Rico-Martinez, 2001
Rotifera Lecane quadridentata Lecanidae Ploima Monogonta Rotifera Rotifer 4,500 ug/L 80 7.4-7.8 S acute 2 LC50 Ecotox Perez-Legaspi and Rico-Martinez, 2001
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Table D-1 Surface Water Toxicity Data - Chromium

hardness Alkalinity Type 
Taxa Species Family Order/Suborder Class Phylum/Division Cr III Cr VI units mg/L pH mg/L CaCO3  of test Duration Days Endpoint Source Reference

Cr VI Records ug/L
Worm Tubifex tubifex Tubificinae Naididae Oligochaeta Annelida Tubificid Worm 2,910 ug/L 10 6.15 S acute 4 LC50 Ecotox Fargasova, A., 1994
Insect Aedes aegypti Culicidae Diptera Insecta Arthropoda Yellow Fever Mosquito 16,500 ug/L 44 7.2 S acute 2 LC50 Ecotox Simonet et al., 1978
Insect Aedes aegypti Culicidae Diptera Insecta Arthropoda Yellow Fever Mosquito 12,500 ug/L 4 6.1 NR S acute 2 LC50 Ecotox Abbasi,et al., 1988
Crustacean Asellus aquaticus Asellidae Isopoda Malacostraca Arthropoda Aquatic Sowbug 442,000 ug/L 50 6.75 R subchronic 4 EC50/ITX Ecotox Martin and Holdich, 1986
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 124 ug/L 90 7.8 64 S acute 2 LC25 Ecotox Baral, et al., 2006
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 81 ug/L 80 76 S acute 2 LC50 Ecotox Hockett and Mount, 1996
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 10 ug/L 250 7.9 S chronic 14 LOEC CCME 1999 Hickey, 1989
Crustacean Ceriodaphnia dubia Daphniidae Cladocera Branchipoda Arthropoda Water Flea 20 ug/L 90 7.8 64 R chronic 7 IC25/REP Ecotox Baral, et al., 2006
Crustacean Ceriodaphnia reticulata Daphniidae Cladocera Branchipoda Arthropoda Water Flea 45 ug/L 45 7.3 44 FT acute 2 LC50 Ecotox Mount,D.I., and T.J. Norberg,  1984
Insect Chironomus sp. Chironomidae Diptera Insecta Arthropoda Midge 83,150 ug/L NR 8.1 NR acute 4 LC50 Ecotox Mukhopadhyay, et al., 1994
Crustacean Crangonyx pseudogracilis Crangonyctidae Amphipoda Malacostraca Arthropoda Scud 2,690 ug/L 50 6.75 R acute 2 LC50 primary Martin and Holdich, 1986
Crustacean Crangonyx pseudogracilis Crangonyctidae Amphipoda Malacostraca Arthropoda Scud 2,200 ug/L 50 6.75 R acute 2 LC50 primary Martin and Holdich, 1986
Crustacean Crangonyx pseudogracilis Crangonyctidae Amphipoda Malacostraca Arthropoda Scud 810 ug/L 50 6.75 R subchronic 4 LC50 primary Martin and Holdich, 1986
Crustacean Crangonyx pseudogracilis Crangonyctidae Amphipoda Malacostraca Arthropoda Scud 420 ug/L 50 6.75 R subchronic 4 LC50 primary Martin and Holdich, 1986
Insect Culex quinquefasciatus Culicidae Diptera Insecta Arthropoda Southern House Mosquito 38,000 ug/L NR S acute 1 LC50 Ecotox Sorensen, et al., 2006
Insect Culex quinquefasciatus Culicidae Diptera Insecta Arthropoda Southern House Mosquito 410 ug/L NR S chronic 10 LC50 Ecotox Sorensen, et al., 2006
Crustacean Cyclops sp. Cyclopidae Cyclopoida Maxillopoda Arthropoda Cyclopoid Copepod 10,470 ug/L 4 6.1 NR S acute 2 LC50 Ecotox Abbasi,et al., 1988
Crustacean Cyclops sp. Cyclopidae Cyclopoida Maxillopoda Arthropoda Cyclopoid Copepod 583 ug/L NR 8.1 NR acute 4 LC50 Ecotox Mukhopadhyay, 1994
Crustacean Daphnia carinata Daphniidae Cladocera Branchipoda Arthropoda Water Flea 83,150 ug/L NR 8.1 NR acute 4 LC50 Ecotox Mukhopadhyay, 1994
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 162 ug/L 10 7.96 S acute 2 LC50 Ecotox Fargasova,A., 1994
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 350 ug/L NR 8 S acute 1 EC50/ITX  primary Kuhn, et al., 1989
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 22 ug/L 45 7.3 44 FT acute 2 LC50 Ecotox Mount,D.I., and T.J. Norberg,  1984
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 70 ug/L 80-100 7.4-7.8 M. hard SR acute 2 EC50 Ecotox Dorn, et al., 1993
Crustacean Daphnia magna Daphniidae Cladocera Branchipoda Arthropoda Water Flea 100 ug/L 250 7.9 S chronic 14 LOEC CCME 1999 Hickey, 1989
Crustacean Gammarus pseudolimnaeus Gammaridae Amphipoda Malacostraca Arthropoda Scud 67 ug/L 45 u FT acute 4 LC50 EPA 1980 EPA 1980a
Crustacean Hyalella azteca Hyalellidae Amphipoda Malacostraca Arthropoda Scud 3 ug/L 18 S chronic 7 LC50 Ecotox Borgmann, U., et al.,  2005
Crustacean Hyalella azteca Hyalellidae Amphipoda Malacostraca Arthropoda Scud 159 ug/L 124 S chronic 7 LC50 Ecotox Borgmann, U., et al.,  2005
Crustacean Macrobrachium rude Palaemonidae Decapoda Malacostraca Arthropoda Hairy River Prawn 633 ug/L 64 7.6 134 R acute 4 LC50 Ecotox Vijayaraman, and Geraldine, 1992
Crustacean Procambarus clarkii Cambaridae Decapoda Malacostraca Arthropoda crayfish 500,000 ug/L 180 7 U acute 4 LC50 CCME 1999 Del Ramo et al, 1987
Crustacean Simocephalus vetulus Daphniidae Cladocera Branchipoda Arthropoda Water Flea 154 ug/L 250 7.9 S acute 1 EC50 CCME 1999 Hickey, 1989
Crustacean Simocephalus vetulus Daphniidae Cladocera Branchipoda Arthropoda Water Flea 50 ug/L 45 7.3 44 FT acute 2 LC50 Ecotox Mount,D.I., and T.J. Norberg,  1984
Bryozoa Lophopodella carteri Lophopodidae Plumatellida Phylactolaemata Bryozoa Bryozoan 1560 ug/L 190-220 6.7-8.0 S acute 4 LC50 Ecotox Pardue and Wood, 1980
Bryozoa Pectinatella magnifica Pectinatellidae Plumatellida Phylactolaemata Bryozoa Bryozoan 1440 ug/L 190-220 6.7-8.0 S acute 4 LC50 Ecotox Pardue and Wood, 1980
Bryozoa Plumatella emarginata Plumatellidae Plumatellida Phylactolaemata Bryozoa Bryozoan 650 ug/L 190-220 6.7-8.0 S acute 4 LC50 Ecotox Pardue and Wood, 1980
Algae Pseudokirchneriella subcapitata Selenastraceae Sphaeropleales Chlorophyceae Chlorophyta Green Algae 220 ug/L 80 7.4-7.8 M. hard S acute 4 EC50/GRO  primary Dorn, et al., 1993
Algae Pseudokirchneriella subcapitata Selenastraceae Sphaeropleales Chlorophyceae Chlorophyta Green Algae 600 ug/L NR variable S chronic 7 LOEC/GRO Pawlisz, 1997 Michnowicz and Weaks, 1984
Algae Chlorella pyrenoidosa Oocystaceae Chlorellales Trebouxiophyceae Chlorophyta Green Algae 5000 ug/L NR NR NR S acute 0.17 EC50 Ecotox Wium-Andersen, S., 1974
Algae Dictyosphaerium chlorelloide Dictyosphaeriaceae Chlamydomonadales Chlorophyceae Chlorophyta Green Algae 1540 ug/L NR NR NR S acute 3 IC50 Ecotox Sanchez-Fortun, et al.  2009
Algae Scenedesmus quadricauda Scenedesmaceae Sphaeropleales Chlorophyceae Chlorophyta Green Algae 350 ug/L NR 7.2 u S chronic 20 LC50 Pawlisz, 1997 Fargasova, 1993
Amphibians Euphlyctis cyanophlyctis Dicroglossidae Anura Amphibia Chordata Skipping Frog 33,000 ug/L 4 R acute 4 LC50 Ecotox Joshi and Patil, 1992
Amphibians Euphlyctis cyanophlyctis Dicroglossidae Anura Amphibia Chordata Skipping Frog 53,000 ug/L 10 R acute 4 LC50 Ecotox Joshi and Patil, 1992
Amphibians Euphlyctis cyanophlyctis Dicroglossidae Anura Amphibia Chordata Skipping Frog 105,000 ug/L 100 R acute 4 LC50 Ecotox Joshi and Patil, 1992
Amphibians Euphlyctis cyanophlyctis Dicroglossidae Anura Amphibia Chordata Skipping Frog 155,000 ug/L 300 R acute 4 LC50 Ecotox Joshi and Patil, 1992
Amphibians Ambystoma opacum Ambystomatidae Caudata Amphibia Chordata Marbled salamander 2130 ug/L 93 7.2 FT chronic 8 LC50 Ecotox Birge, et al., 1978
Amphibians Gastrophryne carolinensis Microhylidae Anura Amphibia Chordata E. Narrow-Mouthed Toad 30 ug/L 195 7.4 54-70 FT chronic 7 LC50 Ecotox Birge, 1978
Fish Carassius auratus Cyprinidae Cypriniformes Actinopterygii Chordata Goldfish 120,000 ug/L 210 U acute 4 LC50 Venkatramreddy et al., 2009 Adelman and Smith, 1976
Fish Carassius auratus Cyprinidae Cypriniformes Actinopterygii Chordata Goldfish 33,000 ug/L 210 U chronic 11 LC50 Venkatramreddy et al., 2009 Adelman and Smith, 1976
Fish Carassius auratus Cyprinidae Cypriniformes Actinopterygii Chordata Goldfish 660 ug/L 195 7.4 54-70 FT chronic 7 LC50 Ecotox Birge, 1978
Fish Carassius auratus Cyprinidae Cypriniformes Actinopterygii Chordata Goldfish 85,700 ug/L 85 7 NR SR acute 4 LC50 Venkatramreddy et al., 2009 Velma et al., 2008
Fish Channa punctatus Channidae Perciformes Actinopterygii Chordata Snake-head catfish 50,000 ug/L NR NR NR S acute 4 LC50 Venkatramreddy et al., 2009 Sornaraj, R., 1995
Fish Channa punctatus Channidae Perciformes Actinopterygii Chordata Snake-head catfish 49,000 ug/L 120 7.1 76 S acute 4 LC50 Ecotox Gautam,A.K., and M.L. Gupta, 1989
Fish Cyprinus carpio Cyprinidae Cypriniformes Actinopterygii Chordata Common Carp 93,600 ug/L 232 7 R acute 4 LC50 Ecotox Al-Akel,A.S., and M.J.K. Shamsi, 1996
Fish Gambusia affinis Poeciliidae Cyprinodontiformes Actinopterygii Chordata Western Mosquitofish 151,954 ug/L 220 7.1 R acute 4 LC50 Ecotox Begum et al., 2006
Fish Labeo rohita Cyprinidae Cypriniformes Actinopterygii Chordata Indian major carp 39400 ug/L NR 8 R acute 4 LC50 Venkatramreddy et al., 2009 Vutukuru, 2005
Fish Lepomis macrochirus Centrarchidae Perciformes Actinopterygii Chordata Bluegill 133000 ug/L 360 8.2 FT acute 4 LC50 EPA 1980 Pickering and Henderson, 1966
Fish Lepomis macrochirus Centrarchidae Perciformes Actinopterygii Chordata Bluegill 118000 ug/L 20 7.5 FT acute 4 LC50 EPA 1980 Pickering and Henderson, 1966
Fish Micropterus salmoides Centrarchidae Perciformes Actinopterygii Chordata Largemouth Bass 1170 ug/L 93 7.2 93 R chronic 8 LC50 Ecotox Birge, et al., 1978
Fish Oncorhynchus mykiss Salmonidae Salmoniformes Actinopterygii Chordata Rainbow trout  69,000 ug/L 45 7 FT acute 4 LC50 Venkatramreddy et al., 2009 Benoit, D., 1976
Fish Oncorhynchus mykiss Salmonidae Salmoniformes Actinopterygii Chordata Rainbow trout 350 ug/L 45 7 FT chronic 240 GRO primary Benoit, 1976
Fish Oncorhynchus mykiss Salmonidae Salmoniformes Actinopterygii Chordata Rainbow trout 180 ug/L 93 7.2 FT chronic 28 LC50 Ecotox Birge, et al., 1978
Fish Oncorhynchus tshawytscha Salmonidae Salmoniformes Actinopterygii Chordata Chinook salmon 111000 ug/L 211 7 SR acute 4 LC50 CCME 1999 Hamilton and Buhl, 1990
Fish Pimephales promelas Cyprinidae Cypriniformes Actinopterygii Chordata Fathead minnow 48,000 ug/L 220 FT acute 4 LC50 Venkatramreddy et al., 2009 Adelman and Smith, 1976
Fish Pimephales promelas Cyprinidae Cypriniformes Actinopterygii Chordata Fathead minnow 52,000 ug/L NR 7.6 R acute 4 LC50 Venkatramreddy et al., 2009 Reusink and Smith, 1975
Fish Pimephales promelas Cyprinidae Cypriniformes Actinopterygii Chordata Fathead minnow 37,000 ug/L NR 8 R acute 4 LC50 Venkatramreddy et al., 2009 Reusink and Smith, 1975
Fish Pimephales promelas Cyprinidae Cypriniformes Actinopterygii Chordata Fathead minnow 13,878 ug/L 90 7.8 64 S acute 2 LC25 Ecotox Baral, et al., 2006
Fish Pimephales promelas Cyprinidae Cypriniformes Actinopterygii Chordata Fathead minnow 39,000 ug/L 80-100 7.4-7.8 M. hard SR acute 4 LC50 Ecotox Dorn, et al., 1993
Fish Pimephales promelas Cyprinidae Cypriniformes Actinopterygii Chordata Fathead minnow 18,000 ug/L 220 FT chronic 11 LC50 Venkatramreddy et al., 2009 Adelman and Smith, 1976
Fish Salvelinus fontinalis Salmonidae Salmoniformes Actinopterygii Chordata Brook trout 59,000 ug/L 45 7 FT acute 4 LC50 Venkatramreddy et al., 2009 Benoit, D., 1976
Fish Salvelinus fontinalis Salmonidae Salmoniformes Actinopterygii Chordata Brook trout 350 ug/L 45 7 FT chronic 240 GRO primary Benoit, D., 1976
Amphibians Xenopus laevis Pipidae Anura Amphibia Chordata Frog 46,280 ug/L NR S acute 5 LC50 Not in Ecotox, primary only Bosisio et al., 2009
Amphibians Xenopus laevis Pipidae Anura Amphibia Chordata Frog 13,780 ug/L NR S acute 5 teratogen- TC50Not in Ecotox, primary only Bosisio et al., 2009
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Table D-1 Surface Water Toxicity Data - Chromium

hardness Alkalinity Type 
Taxa Species Family Order/Suborder Class Phylum/Division Cr III Cr VI units mg/L pH mg/L CaCO3  of test Duration Days Endpoint Source Reference
Algae Anabaena doliolum Nostocaceae Nostocales Cyanophyceae Cyanobacteria Blue-green algae 40000 ug/L NR 7.5 S chronic 14 LC50 Ecotox Dubey and Rai, 1987
Molluscs Utterbackia imbecillis Unionidae Unionoida Bivalvia Mollusca Mussel 618 ug/L 80-100 7.4-7.8 60-70 S acute 4 LC50 Ecotox Keller and  Zam, 1991
Molluscs Utterbackia imbecillis Unionidae Unionoida Bivalvia Mollusca Mussel 39 ug/L 40-48 7.2-7.6 30-35 S acute 4 LC50 Ecotox Keller and  Zam, 1991
Algae Nitzschia palea Bacillariaceae Bacillariales Bacillariophyceae Ochrophyta Diatom 800 ug/L NR NR NR S acute 0.17 EC50 Ecotox Wium-Andersen, S., 1974
Rotifera Brachionus calyciflorus Brachionidae Ploima Monogonta Rotifera Rotifer 2,900 ug/L 19.9 7.5 S acute 2 EC50/REP Ecotox Snell and Moffat, 1992
Rotifera Philodina acuticornis Philodinidae Ploima Monogonta Rotifera Rotifer 3,100 ug/L 25 S acute 4 EC50 Primary Buikema, et al. 1974
Rotifera Philodina acuticornis Philodinidae Ploima Monogonta Rotifera Rotifer 15,000 ug/L 81 S acute 4 EC50 Primary Buikema, et al. 1974
Rotifera Philodina roseola Philodinidae Ploima Monogonta Rotifera Rotifer 7,400 ug/L NR NR S acute 4 LC50 EPA 1980 Schaffer and Pipes, 1973
Plant Lemna minor Araceae Alismatales Magnoliopsida Tracheophyta Duckweed 35,000 ug/L NR 7.5 S acute 4 EC50 Ecotox Wang, W.,  1986
Plant Lemna minor Araceae Alismatales Magnoliopsida Tracheophyta Duckweed 8,500 ug/L NR S chronic 7 EC50 Ecotox Ince, et al.,  1999

Notes:
EC50 Effects Concentration, 50%
IC25 Inhibition concentration, 25%
IC50 Inhibition concentration, 50%
LC25 Lethal Concentration, 50%
LC50 Lethal Concentration, 50%
LD50 Lethal Dose, 50%
LOEC Lowest Observed Effects Concentration
NOEC No Observed Effects Concentration

ITX Intoxication
PHY Physiological Response
R Renewal
REP Reproduction
MOR Mortality

acute 1-4 days test duration
chronic 7 days or longer test duration
subchronic 4 -7 days test duration

FT Flow Through
NR Not reported
S Static
SR Static renewal
R Renewal
U Unknown
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Table D-2.  Surface water toxicity data for Cr III after species deletion
hardness Type 

Taxa Species Family Cr III units mg/L  of test duration days endpoint Ref
Acute Values for Cr III ug/L
Worm Nais sp. Naididae 9,300 ug/L 50 S acute 4 LC50 Rehwoldt et al., 1973
Crustacean Ceriodaphnia dubia Daphniidae 80,496 ug/L 80 S acute 2 LC50 Hockett and Mount, 1996
Crustacean Ceriodaphnia dubia Daphniidae 80,496 ug/L 80 S acute 2 LC50 Hockett and Mount, 1996
Crustacean Ceriodaphnia dubia Daphniidae 2649 ug/L 90 S acute 2 LC25 Baral, et al., 2006
Crustacean Daphnia magna Daphniidae 300 ug/L 50 S acute 1 LD50 Tomasik, et al., 1995
Crustacean Daphnia magna Daphniidae 3,000 ug/L 100 S acute 1 LD50 Tomasik, et al., 1995
Crustacean Daphnia magna Daphniidae 3,000 ug/L 100 NR acute 1 LD50 Tomasik, et al., 1995
Insect Chironomus sp. Chironomidae 11,000 ug/L 50 S acute 4 LC50 Rehwoldt et al., 1973
Insect Zygoptera Unknown 43,100 ug/L 50 S acute 1 LC50 Rehwoldt et al., 1973
Insect Hydropsyche  sp. Hydropsychidae 5,800 ug/L 55 S acute 1 LC50 Rehwoldt et al., 1973
Insect Hydropsyche sp. Hydropsychidae 50,000 ug/L 55 S acute 4 LC50 Rehwoldt et al., 1973
Crustacean Crangonyx pseudogracilis Crangonyctidae 388,000 ug/L 50 R acute 2 EC50/ITX Martin and Holdich, 1986
Crustacean Crangonyx pseudogracilis Crangonyctidae 291,000 ug/L 50 R acute 4 EC50/ITX Martin and Holdich, 1986
Crustacean Gammarus sp. Gammaridae 3,200 ug/L 50 S acute 4 LC50 Rehwoldt et al., 1973
Crustacean Asellus aquaticus Asellidae 442,000 ug/L 50 R acute 4 EC50/ITX Martin and Holdich, 1986
Fish Lepomis gibbosus Centrarchidae 17,000 ug/L 55 S acute 4 LC50 Rehwoldt et al., 1972
Fish Morone americana Moronidae 14,400 ug/L 55 S acute 4 LC50 Rehwoldt et al., 1972
Fish Anguilla rostrata Anguillidae 13,900 ug/L 55 S acute 4 LC50 Rehwoldt et al., 1972
Fish Cyprinus carpio Cyprinidae 14,300 ug/L 55 S acute 4 LC50 Rehwoldt et al., 1972
Fish Fundulus diaphanus Fundulidae 16,900 ug/L 55 S acute 4 LC50 Rehwoldt et al., 1972
Molluscs Amnicola sp. Hydrobiidae 8,400 ug/L 50 S acute 4 LC50 Rehwoldt et al., 1973
Rotifera Lecane hamata Lecanidae 4,410 ug/L 80 S acute 2 LC50 Perez-Legaspi and Rico-Martinez, 2001
Rotifera Lecane luna Lecanidae 3,260 ug/L 80 S acute 2 LC50 Perez-Legaspi and Rico-Martinez, 2001
Rotifera Lecane quadridentata Lecanidae 4,500 ug/L 80 S acute 2 LC50 Perez-Legaspi and Rico-Martinez, 2001

Chronic Values for CrIII
Crustacean Ceriodaphnia dubia Daphniidae 40 ug/L 80 S chronic 7 LOEC/REP Sofyan, A., 2004
Crustacean Ceriodaphnia dubia Daphniidae 1886 ug/L 90 R chronic 7 IC25/REP Baral, et al., 2006
Crustacean Hyalella azteca Hyalellidae 1,000 ug/L 124 S chronic 7 LC50 Borgmann,U., 2005
Crustacean Hyalella azteca Hyalellidae 3,000 ug/L 124 S chronic 7 LC50 Borgmann,U., 2005

Plant Values for Cr III
Algae Staurastrum cristatum Desmidiaceae 20 ug/L 80 S subchronic 4 LOEC Sofyan, A., 2004
Algae Pseudokirchneriella subcapitata Selenastraceae 10 ug/L 80 S subchronic 4 LOEC Sofyan, A., 2004
Algae Scenedesmus acutus Scenedesmaceae 20 ug/L 80 S subchronic 4 LOEC Sofyan, A., 2004
Algae Chlorella vulgaris Oocystaceae 20 ug/L 80 S subchronic 4 LOEC Sofyan, A., 2004

Notes:
EC50 Effects Concentration, 50%
IC25 Inhibition concentration, 25%
IC50 Inhibition concentration, 50%
LC25 Lethal Concentration, 50%
LC50 Lethal Concentration, 50%
LD50 Lethal Dose, 50%
LOEC Lowest Observed Effects Concentration
NOEC No Observed Effects Concentration

ITX Intoxication
PHY Physiological Response
R Renewal
REP Reproduction
MOR Mortality

acute 1-4 days test duration
chronic 7 days or longer test duration
subchronic 4 -7 days test duration

FT Flow Through
NR Not reported
S Static
SR Static renewal
R Renewal
U Unknown
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Table D-3.  Surface water toxicity data for Cr VI after species deletion
hardness Type 

Taxa Species Family Cr VI units mg/L  of test duration days endpoint source Ref
Acute Values CrVI Acute Values for Cr VI ug/L
Crustacean Ceriodaphnia dubia Daphniidae 81 ug/L 80 S acute 2 LC50 Ecotox Hockett and Mount, 1996
Crustacean Ceriodaphnia dubia Daphniidae 124 ug/L 90 S acute 2 LC25 Ecotox Baral, et al., 2006
Crustacean Daphnia magna Daphniidae 70 ug/L 80-100 SR acute 2 EC50 Ecotox Dorn, et al., 1993
Crustacean Crangonyx pseudogracilis Crangonyctidae 2,690 ug/L 50 R acute 2 LC50 primary Martin and Holdich, 1986
Crustacean Crangonyx pseudogracilis Crangonyctidae 2,200 ug/L 50 R acute 2 LC50 primary Martin and Holdich, 1986
Crustacean Crangonyx pseudogracilis Crangonyctidae 810 ug/L 50 R acute 4 LC50 primary Martin and Holdich, 1986
Crustacean Crangonyx pseudogracilis Crangonyctidae 420 ug/L 50 R acute 4 LC50 primary Martin and Holdich, 1986
Crustacean Macrobrachium rude Palaemonidae 633 ug/L 64 R acute 4 LC50 Ecotox Vijayaraman, and Geraldine, 1992
Crustacean Asellus aquaticus Asellidae 442,000 ug/L 50 R acute 4 EC50/ITX Ecotox Martin and Holdich, 1986
Fish Channa punctatus 49,000 ug/L 120 S acute 4 LC50 Ecotox Gautam,A.K., and M.L. Gupta, 1989
Fish Carassius auratus * Cyprinidae 85,700 ug/L 85 SR acute 4 LC50 Venkatramreddy et al., 2009 Velma et al., 2008
Fish Pimephales promelas Cyprinidae 13,878 ug/L 90 S acute 2 LC25 Ecotox Baral, et al., 2006
Fish Pimephales promelas Cyprinidae 39,000 ug/L 80-100 R acute 4 LC50 Ecotox Dorn, et al., 1993
Amphibians Euphlyctis cyanophlyctis Dicroglossidae 105,000 ug/L 100 R acute 4 LC50 Ecotox Joshi and Patil, 1992
Molluscs Utterbackia imbecillis Unionidae 618 ug/L 80-100 S acute 4 LC50 Ecotox Keller and  Zam, 1991
Rotifera Philodina acuticornis Philodinidae 15,000 ug/L 81 S acute 4 EC50 Primary Buikema, et al. 1974

Chronic Values for CrVI Chronic Values for Cr VI
Crustacean Ceriodaphnia dubia Daphniidae 20 ug/L 90 R chronic 7 IC25/repro Ecotox Baral, et al., 2006
Amphibians Ambystoma opacum Ambystomatidae 2130 ug/L 93 FT chronic 8 LC50 Ecotox Birge, et al., 1978
Fish Micropterus salmoides Centrarchidae 1170 ug/L 93 R chronic 8 LC50 Ecotox Birge, et al., 1978
Crustacean Hyalella azteca Hyalellidae 159 ug/L 124 S chronic 7 LC50 Ecotox Borgmann,U., 2005

Plant Values for CrVI Plant Values for  Cr VI
Algae Pseudokirchneriella subcapitata Selenastraceae 220 ug/L 80 S acute 4 EC50/GRO Not in Ecotox, primary only Dorn, et al., 1993

Notes:
EC50 Effects Concentration, 50%
IC25 Inhibition concentration, 25%
IC50 Inhibition concentration, 50%
LC25 Lethal Concentration, 50%
LC50 Lethal Concentration, 50%
LD50 Lethal Dose, 50%
LOEC Lowest Observed Effects Concentration
NOEC No Observed Effects Concentration

ITX Intoxication
PHY Physiological Response
R Renewal
REP Reproduction
MOR Mortality

acute 1-4 days test duration
chronic 7 days or longer test duration
subchronic 4 -7 days test duration

FT Flow Through
NR Not reported
S Static
SR Static renewal
R Renewal
U Unknown
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 Table D-4.  Cr III SMAV and GMAV Calculation
hardness

Taxa Species Family Cr III units SMAV GMAV mg/L
ug/L

Worm Nais sp. Naididae 9,300 ug/L 9,300 9,300 50
Crustacean Ceriodaphnia dubia Daphniidae 80,496 ug/L 80
Crustacean Ceriodaphnia dubia Daphniidae 80,496 ug/L 80
Crustacean Ceriodaphnia dubia Daphniidae 2649 ug/L 25,795 25,795 90
Crustacean Daphnia magna Daphniidae 300 ug/L 50
Crustacean Daphnia magna Daphniidae 3,000 ug/L 100
Crustacean Daphnia magna Daphniidae 3,000 ug/L 1,392 1,392 100
Insect Chironomus sp. Chironomidae 11,000 ug/L 11,000 11,000 50
Insect Zygoptera Unknown 43,100 ug/L 43,100 43,100 50
Insect Hydropsyche  sp. Hydropsychidae 5,800 ug/L 55
Insect Hydropsyche sp. Hydropsychidae 50,000 ug/L 17,029 17,029 55
Crustacean Crangonyx pseudogracilis Crangonyctidae 388,000 ug/L 50
Crustacean Crangonyx pseudogracilis Crangonyctidae 291,000 ug/L 336,018 336,018 50
Crustacean Gammarus sp. Gammaridae 3,200 ug/L 3,200 3,200 50
Crustacean Asellus aquaticus Asellidae 442,000 ug/L 442,000 442,000 50
Fish Lepomis gibbosus Centrarchidae 17,000 ug/L 17,000 17,000 55
Fish Morone americana Moronidae 14,400 ug/L 14,400 14,400 55
Fish Anguilla rostrata Anguillidae 13,900 ug/L 13,900 13,900 55
Fish Cyprinus carpio Cyprinidae 14,300 ug/L 14,300 14,300 55
Fish Fundulus diaphanus Fundulidae 16,900 ug/L 16,900 16,900 55
Molluscs Amnicola sp. Hydrobiidae 8,400 ug/L 8,400 8,400 50
Rotifera Lecane hamata Lecanidae 4,410 ug/L 4,410 80
Rotifera Lecane luna Lecanidae 3,260 ug/L 3,260 80
Rotifera Lecane quadridentata Lecanidae 4,500 ug/L 4,500 4,014 80

SMAV= Species mean acute value is the geometric mean of all data for an individual species
GMAV= Genus mean acute value is the geometric mean of available SMAV
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 Table D-5.  Cr VI SMAV and GMAV Calculation
hardness

Taxa Species Family Cr VI units SMAV GMAV mg/L

Crustacean Ceriodaphnia dubia Daphniidae 81 ug/L 80
Crustacean Ceriodaphnia dubia Daphniidae 124 ug/L 100 100 90
Crustacean Daphnia magna Daphniidae 70 ug/L 70 70 80-100
Crustacean Crangonyx pseudogracilis Crangonyctidae 2,690 ug/L 50
Crustacean Crangonyx pseudogracilis Crangonyctidae 2,200 ug/L 50
Crustacean Crangonyx pseudogracilis Crangonyctidae 810 ug/L 50
Crustacean Crangonyx pseudogracilis Crangonyctidae 420 ug/L 1,191 1,191 50
Crustacean Macrobrachium rude Palaemonidae 633 ug/L 633 633 64
Crustacean Asellus aquaticus Asellidae 442,000 ug/L 442,000 442,000 50
Fish Channa punctatus Channidae 49,000 ug/L 49,000 49,000 120
Fish Carassius auratus Cyprinidae 85,700 ug/L 85,700 85,700 85
Fish Pimephales promelas Cyprinidae 13,878 ug/L 90
Fish Pimephales promelas Cyprinidae 39,000 ug/L 23,265 23,265 80-100
Amphibians Euphlyctis cyanophlyctis Dicroglossidae 105,000 ug/L 105,000 105,000 100
Molluscs Utterbackia imbecillis Unionidae 618 ug/L 618 618 80-100
Rotifera Philodina acuticornis Philodinidae 15,000 ug/L 15,000 15,000 81

SMAV= Species mean acute value is the geometric mean of all data for an individual species
GMAV= Genus mean acute value is the geometric mean of available SMAV
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 Table D-6.  Cr III  Acute Values Ranked by GMAV
hardness

Taxa Species Family SMAV units GMAV Rank mg/L
Water Quality Criteria
Crustacean Daphnia magna Daphniidae 1,392 ug/L 1,392 1 100
Crustacean Gammarus sp. Gammaridae 3,200 ug/L 3,200 2 50
Rotifera Lecane quadridentata Lecanidae 4,500 ug/L 4,014 3 80
Molluscs Amnicola sp. Hydrobiidae 8,400 ug/L 8,400 4 50
Worm Nais sp. Naididae 9,300 ug/L 9,300 5 50
Insect Chironomus sp. Chironomidae 11,000 ug/L 11,000 6 50
Fish Anguilla rostrata Anguillidae 13,900 ug/L 13,900 7 55
Fish Cyprinus carpio Cyprinidae 14,300 ug/L 14,300 8 55
Fish Morone americana Moronidae 14,400 ug/L 14,400 9 55
Fish Fundulus diaphanus Fundulidae 16,900 ug/L 16,900 10 55
Fish Lepomis gibbosus Centrarchidae 17,000 ug/L 17,000 11 55
Insect Hydropsyche sp. Hydropsychidae 17,029 ug/L 17,029 12 55
Crustacean Ceriodaphnia dubia Daphniidae 25,795 ug/L 25,795 13 90
Insect Zygoptera Unknown 43,100 ug/L 43,100 14 50
Crustacean Crangonyx pseudogracilis Crangonyctidae 336,018 ug/L 336,018 15 50
Crustacean Asellus aquaticus Asellidae 442,000 ug/L 442,000 16 50

SMAV= Species mean acute value is the geometric mean of all data for an individual species
GMAV= Genus mean acute value is the geometric mean of available SMAV

Page 1 of 1



 Table D-7.  Cr VI  Acute Values Ranked by GMAV
hardness

Taxa Species Family SMAV units GMAV Rank mg/L

Crustacean Daphnia magna Daphniidae 70 ug/L 70 1 80-100
Crustacean Ceriodaphnia dubia Daphniidae 124 ug/L 100 2 90
Molluscs Utterbackia imbecillis Unionidae 618 ug/L 618 3 80-100
Crustacean Macrobrachium rude Palaemonidae 633 ug/L 633 4 64
Crustacean Crangonyx pseudogracilis Crangonyctidae 420 ug/L 1,191 5 50
Rotifera Philodina acuticornis Philodinidae 15,000 ug/L 15,000 6 81
Fish Pimephales promelas Cyprinidae 39,000 ug/L 23,265 7 80-100
Fish Channa punctatus Channidae 49,000 ug/L 49,000 8 120
Fish Carassius auratus Cyprinidae 85,700 ug/L 85,700 9 85
Amphibians Euphlyctis cyanophlyctis Dicroglossidae 105,000 ug/L 105,000 10 100
Crustacean Asellus aquaticus Asellidae 442,000 ug/L 442,000 11 50

SMAV= Species mean acute value is the geometric mean of all data for an individual species
GMAV= Genus mean acute value is the geometric mean of available SMAV
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Table D-8.  Calculation of Final Acute Value for CrIII
hardness

Taxa Species Family SMAV units Rank GMAV ln(GMAV) Ln(GMAV)2 P SQRT (P) mg/L
Crustacean Daphnia magna Daphniidae 1,392 ug/L 1 1392 7.238839 52.400793 0.06 0.242536 100
Crustacean Gammarus sp. Gammaridae 3,200 ug/L 2 3200 8.070906 65.139525 0.12 0.342997 50
Rotifera Lecane quadridentata Lecanidae 4,500 ug/L 3 4014 8.297648 68.850969 0.18 0.420084 80
Molluscs Amnicola sp. Hydrobiidae 8,400 ug/L 4 8400 9.035987 81.649061 0.24 0.485071 50

SUM 32.64 268.04 0.59 1.49
(B) (C) ( D) (E)

N= 16
P= R/(n+1)

S2= [C-(B2/4)]/ [D -(E2/4)]
S2= 50.241431
S= 7.088119
L= [(B)-(S)(E)]/4
L= 5.5193016
A= S*[SQRT(0.05)]+L
A= 7.1042531

FAV= eA

FAV= 1217.1327 CMC= 608.57 ug/L

where:
R = Rank
N= Number of  GMAVs

SQRT (P)= square root of P
SMAV= Species mean acute value is the geometric mean of all data for an individual species
GMAV= Genus mean acute value is the geometric mean of available SMAV

CMC = FAV/2 (Criterion Maximum Concentration)
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Table D-9.  Calculation of Final Acute Value for Cr VI
hardness

Taxa Species Family SMAV units Rank GMAV ln(GMAV) Ln(GMAV)2 P SQRT (P) mg/L
Crustacean Daphnia magna Daphniidae 70 ug/L 1 70 4.248495 18.049712 0.08 0.288675 100
Crustacean Ceriodaphnia dubia Daphniidae 124 ug/L 2 124 4.820282 23.235114 0.17 0.408248 50
Molluscs Utterbackia imbecillis Unionidae 618 ug/L 3 618 6.426488 41.299754 0.25 0.5 80
Crustacean Macrobrachium rude Palaemonidae 633 ug/L 4 633 6.45047 41.608569 0.33 0.57735 50

SUM 21.95 124.19 0.83 1.77
(B) (C) ( D) (E)

N= 11
P= R/(n+1)

S2= [C-(B2/4)]/ [D -(E2/4)]
S2= 81.80469
S= 9.044595
L= [(B)-(S)(E)]/4
L= 1.474537
A= S*[SQRT(0.05)]+L
A= 3.49697

FAV= eA

FAV= 33.01527 CMC= 16.51 ug/L

where:
R = Rank
N= Number of  GMAVs

SQRT (P)= square root of P
SMAV= Species mean acute value is the geometric mean of all data for an individual species
GMAV= Genus mean acute value is the geometric mean of available SMAV

CMC = FAV/2 (Criterion Maximum Concentration)
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Table D-10. FCV for CrIII  using 2 records 

hardness
Species Family CrIII units Rank GMCV ln(GMCV) Ln(GMCV)2 P SQRT (P) mg/L
Ceriodaphnia dubia Daphniidae 1886 ug/L 1 275 5.615546 31.534362 0.33 0.57735 90
Hyalella azteca Hyalellidae 1,000 ug/L 2 1732 7.457061 55.607765 0.67 0.816497 124

SUM 13.07 87.14 1.00 1.39
(B) (C) ( D) (E)

N(number of GMCV)= 2
P= R/(n+1)

S2= [C-(B2/4)]/ [D -(E2/4)]
S2= 86.36798
S= 9.293438
L= [(B)-(S)(E)]/4
L= 0.029745
A= S*[SQRT(0.05)]+L
A= 2.107821

FCV= eA

FCV= 8.230285 CCC= 4.12 ug/L (FCV/2)
CCC= 10  ug/L (Final Plant Value)

 There were too few studies with paried acute/chronic data to calculate ACR
where:

R = Rank
N= Number of  GMCVs

SQRT (P)= square root of P
SMCV= Species mean acute value is the geometric mean of all data for an individual species
GMCV= Genus mean acute value is the geometric mean of available SMAV

FCV= Final Chronic Value

ACR = Acute to Chronic Ratio
FAV = Final Acute Value
FCV = Final Chronic Value
CCC = Criterion Continuous Concentration
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Table D-11. FCV for CrVI using 4 records 

hardness
Species Family Cr VI units Rank GMCV ln(GMCV) Ln(GMCV)2 P SQRT (P) mg/L
Ceriodaphnia dubia Daphniidae 20 ug/L 1 20 2.995732 8.9744119 0.20 0.447214 90
Hyalella azteca Hyalellidae 159 ug/L 2 159 5.068904 25.69379 0.40 0.632456 124
Micropterus salmoides Centrarchidae 1170 ug/L 3 1170 7.064759 49.91082 0.60 0.774597 93
Ambystoma opacum Ambystomatidae 2130 ug/L 4 2130 7.663877 58.735015 0.80 0.894427 93

SUM 22.79 143.31 2.00 2.75
(B) (C) ( D) (E)

N= 4
P= R/(n+1)

S2= [C-(B2/4)]/ [D -(E2/4)]
S2= 120.81055
S= 10.991385
L= [(B)-(S)(E)]/4
L= -1.854668
A= S*[SQRT(0.05)]+L
A= 0.6030808

FCV= eA

FCV= 1.8277411 CCC= 1.83 ug/L 
CCC= 220  ug/L (Final Plant Value based on only one study with hardness data)

 There were too few studies with paried acute/chronic data to cacluate ACR
where:

R= Rank
N= Number of  GMCVs

SQRT (P)= square root of P
SMCV= Species mean acute value is the geometric mean of all data for an individual species
GMCV= Genus mean acute value is the geometric mean of available SMAV

FCV= Final Chronic Value

ACR = Acute to Chronic Ratio
FAV = Final Acute Value
FCV = Final Chronic Value
CCC = Criterion Continuous Concentration
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1.0 INTRODUCTION 

The Walton & Lonsbury Superfund Site (the Site) at 78 North Avenue in Attleboro, MA 
housed a 13,500 ft2 chromium plating facility. The facility, which operated from 1940 to 2007, 
was used to chrome plate very large and/or long objects such as pistons for large hydraulic 
equipment or rollers for paper mills. Copper plating operations also took place for some time until 
the building was remodeled in the 1950s. 

A number of chemicals were used and left as waste in the operations process. All 
wastes generated by the facility between 1940 and 1970 were discharged untreated via an 
underground pipe into the wetlands located on the southern portion of the property. After 1970, 
chrome hydroxide sludge generated by the treatment system at the facility was discharged to an 
unlined lagoon and additional wastewater was discharged to a second unlined surface 
impoundment. An on-site dry well also received gray water from the facility, effluent from leaky 
plating tanks, and roof runoff containing chromium condensate from the process air vents. The 
chemicals in some of these wastes reached the shallow ground water table below the facility and 
were transported to Bliss Brook via regional groundwater flow. 

The Contaminant of Concern (COC) for this sampling event is hexavalent chromium. The 
chromium compounds on Site were the result of using chromic acid to perform chrome plating in 
the plant. 

2.0 STUDY OBJECTIVES 

The objective of this test was to determine if responses by the cladoceran Ceriodaphnia 
dubia test species exposed to surface water collected from the three areas (southern wetland, 
Bliss Brook, and Mechanics Pond/Ten Mile River/Bungay River) at the Walton & Lonsbury 
Superfund Site differed significantly from samples collected at a reference location for each of the 
three areas. A Laboratory control sample was used only to verify that the organisms were 
healthy, and that the test passed the Test Acceptability Criteria (TAC) specified by EPA (2002). 

The measured endpoints for C. dubia were survival and reproduction after 6 days of 
exposure. Survival was determined by counting the number of live organisms and reproduction 
was determined by counting the number of neonates produced each day. The results from this 
test will help determine if site-related contamination could be adversely affecting aquatic 
organisms in the wetland, brook, and river on the Site. 

3.0 MATERIALS & METHODS 

3.1 Sampling Locations 

Sample ID (Date) 

SW-240 (07/21/15) 

SW-201 (07/21/15) 

SW-205 (07/21/15) 

Table 1 : Description of the sampling locations 

Location 

Site Wetland 
Reference for Southern Wetland- Site in cattails, 1 0" of water and represents 
emergent wetland habitat for southern wetland. 

Location of maximum detected Chromium and Lead 

High Manganese and low Chromium 

Bliss Brook 
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I 

SW-207 (07/21/15) Reference for Bliss Brook- Immediately upstream has high Manganese 

SW-212 (07/21/15) Highest Chromium 6+ 

SW-210 (07/21/15) High Chromium and Chromium 6+ 

SW-218 (07/21/15) Downstream, seasonally high Chromium and Manganese 

Mechanics Pond/ Ten Mile River/Bungay River 

SW-220 (07/21/15) 
Reference for Mechanic Pond - Limited VOCs, lower Manganese and Iron, and 
is upstream in Ten mile River 

SW-305 (07/21/15) Location of maximum Al, Fe, and Pb, high Mn, low Cr. 

SW-312 (07/21/15) 
Downstream in Mechanics Pond, elevated metals, non-detected levels of 
Chromium 

Table 1 lists the sample locations, dates they were collected, and Sample IDs. 

3.2 Description of Sample Collection Areas 

The site wetland 

A large wetland is located along the southern boundary of the Site. It is bordered to the 
east by North Avenue, to the south by Deanville Road, and further to the west by 1-95. This 
wetland received untreated chrome plating wastes from the facility for several decades. That part 
of the wetland closest to the Site was excavated down to clean substrate as part of a Time
Critical Removal Action (TCRA). This highly-contaminated material was placed on-site 
underneath large blue tarps for future disposal. 

The excavated depression covers about one acre and has naturally refilled with surface 
water over time. All of the trees in several additional acres of the wetland south of the remediated 
area were also removed in anticipation of more excavation, which was then placed on hold. The 
remaining trees growing further south towards Deanville Road were left untouched. 

A culvert running underneath Deanville Road represents the major outlet for the wetland. 
Excess surface water runs underground for several hundred feet through a buried drainage pipe 
which empties out in Bliss Brook north of West Street. This drainage pipe also carries additional 
road runoff from the surrounding area. 

Surface water currently reaches the wetland from two major storm water outfalls. One 
outfall drains part of North Avenue upgradient of the Site, and a second outfall drains the 
industrial park immediately to the west and north of the Sites. Additional surface water appears 
to flow in from the 1-95 corridor to the west. 

Bliss Brook 

Bliss Brook originates in a large marshy area well to the northwest of the Site. Highly
contaminated ground water from the site flows in a south-easterly direction underneath North 
Avenue and down Paulette Lane before it recharges Bliss Brook. A marshy floodplain between 
Paulette Lane and Bliss Brook was completely excavated as part of the TCRA to limit potential 
harm to human health and the environment from high Cr levels. The brook itself was also 
widened and moved as part of this remedial action. The excavated floodplain was completely 
backfilled, graded, and capped. A "reactive wall" was also placed between it and the brook to 
mitigate the Cr levels entering the brook via on-going groundwater recharge. 

As part of the TCRA both banks have been armored with rip-rap rocks to prevent future 
erosion. The substrate across from the remediated area consists of gravel and pebbles overlain 
by a 4-8" layer of soft silt. All riparian vegetation in this section of the brook was removed as part 
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of the TCRA activities but is expected to grow back naturally over time. The substrate consists 
mostly of coarse sand, gravel, and pebbles, but also contains soft depositional areas. Bliss Brook 
joins with the Bungay River about 300 ft south of West Street. 

Bungay River 

The Bungay River is a more substantial body of water which appears to have its source 
several miles north of the Site just west of Greenwood Lake and east of 1-95. It flows mostly 
through an extensive wetland/woodland habitat before passing through Attleboro. The Bungay 
River is of concern to this evaluation because it is the direct recipient of Cr-contaminated surface 
water from Bliss Brook. The Cr originates as groundwater recharge and as wetland runoff. 
However, the Bungay River merges with the Ten Mile River less than 300 ft downstream of the 
confluence with Bliss Brook. 

Ten-Mile River and Mechanics Pond 

The Ten Mile River, and Mechanics Pond into which it flows, are two aquatic habitats 
which will not be sampled as part of this program. These two aquatic habitats will not be sampled 
due to their distance from the Site. The selected sample locations (Site wetland, Bliss Brook and 
Bungay River) will help determine if Site-impacted surface water is migrating off site and into 
nearby water bodies. More sampling further downstream may be warranted in the future if the 
program described in this QAPP indicates that Site-related contamination has migrated at levels 
of concern into the Bungay River. 

Chain-of-custody records are included in Appendix A. 

3.3 Toxicity Testing Methods 

The toxicity tests were performed according to procedures detailed in two EPA OEME 
Biology Section Standard Operating Procedures (SOPs) and Chronic Toxicity Test Method for C. 
dubia (EPA, 2013). Both of these SOPs describe aquatic toxicity test methods used by the EPA 
OEME according to EPA (2002). All surface water samples were tested at full strength (100% 
undiluted). An applicable C. dubia reference toxicity test was run by EPA on July 10, 2015. This 
test successfully passed minimum Test Acceptability Criteria (TAC) as outlined in Short-Term 
Methods For Estimating The Chronic Toxicity Of Effluents and Receiving Waters To Freshwater 
Organisms, 4th edition, EPA/821/R-02/013, October 2002. Control charts which outline the 
consistency of the organism response during laboratory reference testing can be found in 
Appendix B. 

The toxicity test was performed using C. dubia neonates which were less than 24 hours 
old and produced within an 8-hour time period from the Region 1 EPA OEME Biology Section 
Laboratory. These organisms are routinely used for toxicity testing and are monitored for quality 
through an on-going reference toxicity testing program at the Region 1 OEME Laboratory. 

Initial chemistry consisting of pH, conductivity, dissolved oxygen (DO), temperature, 
alkalinity, and hardness was performed on each sample at the start of the test. Initial chemistry 
was not conducted daily during the test which deviated from the EPA SOP (2013). Daily initial 
chemistry was determined to be unnecessary since each sample collected was tested over the 
seven day period. On a daily basis throughout the 6-day exposure period, pH, temperature, 
conductivity, and DO were measured in a composite sample of renewal waste water from each 
sampling location in order to identify changes which could have affected the test outcome. Water 
chemistry data is summarized in Appendix C. 
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3.3.1 C. dubia Test Method 

Synthetic 60 mg/L CaCO3 hardness water was used as the laboratory control water for 
the C. dubia. The initial surface water sample hardness ranged from 24 to 128 mg CaCOs/L and 
the initial alkalinities ranged from 17-51 mg CaCOs/L. The laboratory control water had a 
hardness of 64 mg CaCOs/L and alkalinity of 66 mg CaCOs/L. 

Test chambers consisted of test tubes containing approximately 15 ml of sample water 
or laboratory control water. At test initiation each of the 10 replicates from the 10 surface water 
samples and laboratory control randomly received one neonate from each of 10 parental 
brooders. Neonates were picked for each set of samples through parental blocking. Each parent 
used produced broods of at least 11 neonates within 8 hrs of each other. These neonates were 
also less than 24 hrs old at the start of the test. Only organisms that were swimming normally and 
appeared healthy were used for the test. The organisms were carefully pipetted, keeping them 
completely submerged in water, from culture tube to test chamber. A quality control check was 
performed on each replicate to ensure that only one organism was introduced into each test 
chamber. All replicates were kept randomized throughout the test. The test tubes were covered 
to minimize evaporation and prevent contamination from airborne particles. The test was 
maintained at 25°C ± 1 ° in an environmental control chamber with a 16:8 hour light/dark cycle 
using cool-white fluorescent lights. 

Daily test maintenance consisted of filling and randomizing a new rack of culture tubes 
with the ten replicates of each surface water sample and control sample and allowing the water to 
warm to 25 ± 1 °C before carefully pipetting and transferring the test organisms to the new tubes. 
Each replicate was fed 100 µLeach of a Yeast- Alfalfa- Fish flakes (YAF) mixture and 
Se/anastrum capricornutum daily. Daily observations on brooder mortality and reproduction were 
recorded, initialed, and dated on laboratory bench sheets. Feedings were also recorded and 
initialed in a laboratory notebook. All of the test renewals were performed using surface water 
collected on July 21, 2015. No additional surface water samples were provided for renewal due to 
logistical restraints. Copies of the laboratory bench sheets are provided in Appendix D. 

Only 1 surface water sample per location was collected for use throughout the duration of 
the toxicity test. Therefore, each renewal used surface water from the samples collected on 
7/21/15. This was a deviation from the referenced EPA method (EPA, 2002). 

3.4 Statistical Analysis 

Statistical analyses for the C. dubia tests were conducted using CETIS® (Comprehensive 
Environmental Toxicity Information) according to the EPA decision tree (EPA, 2000). Survival, 
growth and reproduction data were analyzed for the test organisms. Site samples were 
compared to their corresponding reference sample. 

C.dubia reproduction data from Bliss Brook (210, 212, 218 and reference 207) were 
analyzed using Mod Levene Equality and Levene Equality to check for homogeneity of variance 
and Shapiro-Wilk W test to check for normality. Data had unequal variances with non-normal 
distribution. Steel Many-One Rank Sum test was used to determine if a significant difference 
existed between the reference location 207 and the Site samples. 

C. dubia reproduction data from Mechanics Pond/Bungay River (305,312, and reference 
220) as well as data from the Southern Wetland (201,205, reference 240) were both analyzed 
using Bartlett Equality test to check for homogeneity of variance, and Shapiro-Wilk W test to 
check for normality. The data for these two sample areas had normal distribution and 
homogeneous variance. Dunnett's Multiple Comparison test was used to determine if a significant 
difference existed between the reference locations and the Site samples. 

Survival data for C.dubia for each of the three Site locations were analyzed as their 
respective reference samples using the Fisher Exact/Bonferroni-Holm Test to determine if a 
significant difference existed between the reference and Site locations. 

Project No. 15070029 

6 of42 



4.0 RESULTS 

4.1 Survival and Reproduction 

The endpoints measured for C.dubia were survival and reproduction after 6 days of 
exposure to either the laboratory control or surface water from the reference locations (207, 220, 
and 240) and sample locations from the former Walton & Lonsbury Superfund Site (212, 210, 

218, 305, 312, 201, and 205). The C. dubia survival data are provided in Table 2A. The reference 
location is denoted with a star. 

Table 2A. Percent Survival for 6-Day Walton & Lonsbury Surface Water Test Using C. dubia 
July 22, 2015 -July 28, 2015 

Samples Lab 207* 220* 240* 212 210 218 305 r ... -6~-• 

%Survival 88.9% 100% 100% 90% 0% 0% 100% 100% 

+ % of surviving brooders with 3+ broods, and an average total number of 15 or more neonates 
*Reference location 

312 201 

100% 100% 

The C. dubia toxicity test met the minimum TAC laboratory control survival of 80% as 
90% of the lab control survived (EPA 2002). The 6-day survival data were evaluated using the 
Fisher Exact/Bonferroni-Holm test to determine if there was a significant (P< 0.05) difference in 
survival between the reference samples and the Site samples. The results of the comparisons 
done by CETIS are summarized in Figure 1 A. 
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Figure 1A. Percent Survival for 6-Day C. dubia Walton & 
Lonsbury Surface Water Toxicity Testing 
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Sample Location 

*Reference locations 

The C. dubia reproduction data is provided in Table 2B. Again, the reference locations 
are denoted with stars. 
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Table 2B: Neonate Production for 6-day Walton & Lonsbury Surface Water Test Using C. dubia 
July 22, 2015-July 28, 2015 

Samples Lab 207+ 220+ 240+ 212 210 218 305 312 201 
Control 

Average # of neonates 29 30 27 22 0 0 31 32 37 34 
per surviving brooder 

+ Reference location 

The C. dubia lab control met the minimum TAC of 60% surviving brooders producing 3 or 
more broods with an average total number of at least 15 neonates (EPA 2002) as the test 
average was 88.9%. The 6-day reproduction data were evaluated using Dunnett's Multiple 
Comparison Test and the Steel Many-One Sum Test to determine if there was a significant (P< 
0.05) difference in survival between the reference samples and Site samples. The results of the 
statistical comparisons done by CETIS for reproduction are summarized in Figure 1 B. 

Figure 18. Average Brooder Reproduction for 
6-Day C. dubia Walton & Lonsbury Surface Water Toxicity Test 
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5.0 DISCUSSION & CONCLUSION 

5.1 C. dubia 

Mechanics Pond/ 
Bungay R. Bliss Brook 

-
- -
~ 

-
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~ - ~ ~ ~ 

220· 305 312 207' 212 210 218 

Sample Location 
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The C. dubia toxicity test for the Walton & Lonsbury Superfund Site successfully met the 
TAC for both survival and reproduction. The laboratory control had a survival of 90% which is 
over the minimum TAC of 80% and had 88.9% of surviving laboratory control brooders having at 
least 3 broods and a total average reproduction of 15 neonates. The 6-day survival data were 
evaluated to determine if there was a significant (p~ 0.05) difference in survival between the 
reference samples and Site samples. The two samples showing a significant effect on survival 
and reproduction were samples 210 and 212 from Bliss Brook when compared to their reference 
sample 207. These samples, historically known for high chromium concentrations showed a 
100% negative response when compared to the Bliss Brook site reference. 
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The control charts (Appendix B) show the Reproduction and Survival NOEC values of the 
reference toxicity tests for C. dubia. The Reproduction NOEC values are fairly consistent, with 
only a few deviations of the test value from± 1 concentration from the cumulative mode. All of the 
Survival NOEC values fell within± 1 concentration of the cumulative mode. These results indicate 
consistent reproduction and survival in the laboratory reference testing, which reflects favorably 
on the validity of this test. 

The conditions in the test chambers mostly met the performance criteria for daily overlying 
water chemistry requirements. Hardness and alkalinity values for most of the samples 
experienced equal to or less than a 50% change other than the final alkalinity for sample 220 
dropping more than 50% as shown in Appendix C. DO was maintained above the performance 
criterion of 4.0 mg/L throughout the test with the exception of sample 240 which was slightly 
below 4.0 on days O (initial chemistry), 1, 2, and 3 ranging from 3.51 mg/L to 3.95 mg/L. The 
overlying water temperatures (taken during the daily chemistry checks) where within the 
recommended 25 ±1 °C temperature range during the 10-day test period. These results show 
fairly consistent conditions in the water quality between all of the samples over the course of the 
test. 
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APPENDIX A 

Chain-of-Custody Records 
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Page 1 of i 
YN · i5c, 7<.)02_9 

USEPA CLP COC (LAB COPY) 

DateShipped: 7/21/2015 

CarrierName: Courier 

AirbillNo: 

\ 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler #: 2 / 5 

No: 1-072115-113954-0251 
Lab: OEME Region 1 Laboratory 

Lab Contact Dan Boudreau 

Lab Phone: 617-918-8340 

: Sample Identifier CLP ; Matrix/Sampler ; 
Sample No. ' : 

Coll. An;tlysisfTumaround 
(Days) 

Tag/PreHrvative/Bottles . L-;;cation Col.lectlon . ~For Lab Use . 

011963 '; Surface Water/ 
1 Murphy-Hagan 

----- _- _- _-_ __.., _ _ 0_1_1964- ---' Surface Water/ .
1 

Grab 

, Murphy-Hagan 

01 1971 ; Surface Water/ ' Grab 

t- _,. __ . __ 
I WL-SW-3-201 
I 
i W L-SW-3-2010 
I 
i ...... wc:s =w-:-:--::_3---=a--,-1-=-2 -
; 

Me.thod 

Grab 

EPA 

.... :1 - ---

ALKAL(35 ). TOX(35 ) 

ALKAL(35) 

ALKAL(35 ), TOX(35 ) 

. DatefTlme · Only 
' - ..... ___ _ , ....... ..... - -, .I ·-· - -------<·•-•··- · ··--- -
j 1419361491 (None), : WL-SD-201 07/21/2015 09:40 ; 

1419361493 (None) (4) 

1419361499 (None) (1) ! WL-SD-201 07/21/2015 10:40 . 

1419361547 (None}. 
1419361549 (None) (2) 

WL-S0-312 07121/2015 09:12 

•! " .... - - - ----

-

!· ...... -- ···--··-1- - - -- . 

·----- : 1 ·--· - !- - - ·-- ·1 .......... - ... -.. --- · _ - -\- -•-• .==:~ .. _ ·--~I- ------·-·- r 
______ ......, _________ ..j _ _____ .... 1 ______ ........ ------, 

---,·--- : - ___ ....... I . ---~- __ J _____ _; ,__ _ ___ __; - ------ -~. ~.... '~••---•- - ... y--.~~---~-•-7 - - ··- --~-- --'-•••-••"""---~ 
-----

I , e--------------M,_,,,,_,.,+•- - --- __ ,,J ___ _ _ _; 1=-.:~---- -~-·-· 
i 

,------- ------ --,--------; 
' '-----:---,-·-- --·-- , 

'~ .__-,._. '"'••--!-• M•---- ~---- I j -_ - -·-------' ·-·-· ~---·-
- - -- -------~-----~~-----

Sample(s) to be used for Lab QC: Wl-SW-3-201 Tag 1419361491 

l Analysis Key: ALKAL=Alka!inlty, TOX=Toxicity 

Items/Reason I Relinquished ignature and Organization) 

"5U~P .- '~~, _·· _ _ Au...; ii v"'"ii""v~ ~{.~ 

Date/Time 

~ . z;...\<,'° 

- -· B<O 

. Shipment for Case Complete? N 

_ Samples Transferred From Chain of Custody # 

---- ---- ► - . - ··-······- --•·"""" _ _ ___ _ _ 

..... ---

Received by (Signature and Organization) Date/Time 

r 85/t-[ 7 /z.'1-/,s I ___ .. ____ _ 
I ~ -~~7 

;;s~c 

I 
. I 

.I 
j 

' 
I 

' -- __ _.~ 

i 
·--=-·~----~-----·-1_---_- - _ -·· -~ __j_- - -
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Page 1 of 1 
PN · IS<.::.i 7Uu<?. '1 

USEPA CLP COC (LAB COPY) 

DateShipped: 7/2 1/2015 

CarrierName: Courier 

AirbillNo: 

'. Sample Identifier · CLP ·- Matrix/Sampler - - -C~II. 
, ' I 
; ___ i Sample No. 1 Method 

WL~SW-3-212 "'"l"' ''o-if967 Surface Water/ i Grab 
; Murphy-Hagan l 

WL-SW-3-210 , -,D,-1,-1796::--:8:--l°·surlace Watert-"--G-ra_b_ 
I Murphy-Hagan 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler#: 1 / 6 

' -- - - - "•"-•1 ' -~ 
: AnalysisfTurnaround i Tag/Preservatlve/Bo~les · 

No: 1-072115-100432-0248 
Lab: OEME Region 1 Laboratory 

lab Contact: D;3n Boudreau 

Lab Phone: 617-918-8340 

- - - - - --- ----- -- ... ··•--
Locatlon Collection 

Date/Tim& 
For lab Use i 

' (Days) , _ _ ______ _ _ ! 
ALKAL(35 ), TOX(35) • 1419361515 (None), =---wi::~SD-212 

; 1419361517 {None) (2) ; 

. -·y•-
07/21/2015 09:00 ! 

__ Onty . . 

ALKAL(35 ). TOX(35) ; 1419361523 (None). -
! 1419361525 (None) (2) 1 - •••••- - ' --• - ---- • ----l•-•• ---•,-•• ~ ... - •T•- ,- ·-- - - ' ··-·····1 ...... __ _ 

WL-SD-210 07/21/2015 07:52 ; 
-- - - --

'. .-..~---,=~-.-----==---+··- --~~-- --: - --- --------r··- ---- ... --- --

- -i····-·····- -· - -- ..... . - · · --- - --- -·-· - ~--- 1 

j 

I ___ _._ .. ____ : l .... , --· -~-· 
·---... __ ,,, ____ ·- .. ,- ----·--- --·· ·! 

--, 
_______ i 

!_, --·-· --- - - ---·------7 
--~ - -j- ·--- I ----; 

I - --; L --· -~=~---:=-=·-=-- --~ ~--_J -=--- ---=-..:. =·--:! ·::. ---~ :-::-~ ·= -__ __ -·1 -- --- -----! 

________ ...., _____ --; _______ ,,.,,, ... --;---- I ' ·-·! ---- - -·------< ----- .. ~ 

,. -----~···-- I --1 ~~~~~~~~~~~~~~~~~~::~:._·_--_ _____ -- ----, ______ __._____ ., 
.. ! -· ----- ! I ------; _ ----·--- ~ I_ - ------ : - --- l 

,- -------l ! _____ J _-=::.--==:=_ ··------·==:=:-----·-=·--- --r··- i 
- - - --- - __ ,,,,,,,, .. ____ ·--- ,.,, __ , .... ....... ___ .,_ 

Special Instructions: 

i_AnalysisKey: ALKAL=Alkalinity, TOX=Toxicity 

f Items/Reason. 
• l 

~"-" )~<"i~ :::;__v _ __ , 
. I )- ----~ .. .. --1----- -

t=' -+-------
_j_~ - ---·· -

..kCC:r'IM-
Date/Time 

:1,. 1. L l 5" 

l~ 

_ ·_J _____ _ 

J Shipment for Case Complete? N 

! Samples Transferred From Chain of Custody# 

-- - -- - - -· ----
! 

-1 

Received by (Signatur e and Organizalion) --i - Date/Time I Sample Condition Upon Receipt ; 

~ ~ -~ ;·--7-;~-~-&;~~--3=c ___ ---l
1 

1/ / · ~ - ~~ i 
I 

i 
·!---- - - --
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USEPA CLP COC (LAB COPY) 

DateSllipped: 7121/2015 

CarrierName: Courier 

CHAIN OF CUSTODY RECORD No: 1 •072115-160554.0257 
Lab: OEME Region 1 Laboratory 

Lab Contact: Dan Boudreau 

Lab Phone: 617-918-8340 AirbillNo: 

DAS#: 0352M 

Cooler #: 5 I 5 

:· sampteldentifl~; :· - CLP - ' Matrix/Sampler : Coll. Analysis/Turnaround 

L--- ---- ·- ! Sample No. I j Metho~ __ _; _ __ (D~ya) ___ _ 
WL-SW-3-305 011970 , Surface Waler/ : Grab ; ALKAL(35 ). TOX(35) 

1 I EPA 
wL---:sw--3-- 22-o··--: -011_9_7_3_,~ Surface Water!-: - Grab·- ALKAL(35 J, TOX(35 ) 

i 1 EPA . ----1-~·---·----! -~-

- - ... . -· ------- - -r 
Tag/Preservative/Bottles 

1419361539 (None), 
1419361541 (None) (2) 
----,----:-,---•-·---

1419361563 (None), 

Location Collection I For Lab Use '. 
Date/Time ( Only I 

WL-SD-305 
07/211201514:35 ___ __ ,, _ ____ _ 

~··---- -
WL..SD-220 07/2112015 11 :20 , 

1419361565 (None) (2) ,.--

------- -------~---·- =1----: _·-·=;-:-:- --~-~t= j--

!- -~: ___ , . ., .. _ ............. : ..... ...... __ J~ -:--- ~--::__ ___ -~ ---· --_-:_·_==±=_:::::~-:_-~····-- --------

; ---- •· ----~- ; ~-----•- .. - 1 

t- ""'"""""" ' .., , __________ ., --~-----l , ~---- l-----~---+------➔··- -----•• y-.. ~-~--- ---·-··· ···-- ... ----i---- " ~-~- ---- I ---··~----------~· 

' I , 
->------ ~---~i I - ··- ----i--

-·----,, ~ 
t - ----· •----
! 

·-- . . - ... . ' 

·-•---- --- ------~~ - ~-~ A 

- -i - - - T ~ .. ~ t==------~-1 
j -- ·--

_ .... _ .. __ 1 . I 

.. - -----,----- ---

-----~' ________ _,; _____ _ 

1 ---
: Special Instructions: 

' Shipment for Case Complete? N 
l Samples Transferred--Fr<i°m_C_h_a_i_no_f_C_u_s_to_d_y_# _ _ ~ 

I Analysis-Key:ALKAL=Alkalinity. TOX=Toxlcity 
__________ ., -- ----- ·----------------- -- ---•----- · ___ .,. ___ ----~ 

"""··-·--- ---------------·-·· ·---·- -
I --- ----·- ---- -- ----~ ,- -, -- .. ,.-.,.._ ..... ,. - --- ·· ···-------- . I ltems~Reason L ~elinquishe · nature and Organization) ! Date/Time Received by (Signature and _~ _~_anization) Datem~_: .,.i Sample Condition Upon Receipt i 

~"iU-<P i\fSVo· AG.cg;,w.. i~(~c, ,~-~~! 7,/2.,.f,.s i ,; -c __ ---~ 
I I - i l · : . i 
\-- - - -i - - ----- ' - {------ - ----

' !_____ --1 __ l 1=·- ... _1 ·--.. -· --·· _-:~--- _; __ ......... ·--• .......... ____ , ... _.; 
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USEPA CLP COC (LAB COPY) 

OateShipped: 7/21/2015 

CarrierName: Courier 

AirbillNo: 

: Sample ldenttfier : CLP 
·
1 

I Sample No. 

. WL-SW-3•207· 011972 

Matrix/Sampler '. 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler #: 4 / 5 

Coll. \ Analysis/Turnaround ! Tag/Preservative/Bottles Location 
Method I (Days) : , 

Surface Water/ i Grab , ALKAL(35 ), TOX"(3~j-• 1419361555 fNone)~ ~- . l WL·SD-207 

No: 1-072115-153623-0256 
Lab: OEME Region 1 Laboratory 

Lab Contact: Dan Boudreau 

Lab Phone: 617-918·8340 

Collection For Lab Use 
Datemme Only 

i 07/21/2015 14:0Q I 

Murphy.Hagan ' _ __ _ _ _ _ i 1419361557 (None) (2) : 

WL-SW-3-240---D-11_9_7_5 __Ji-S-urlace Water/ I Grab ALKAL(35 ). TOX(35·)·- 7- - - 1419361571 (None), 1 WL·SO•240 ~ 07121i2015 14:46 ' 
Murptiy-Hagan '. 1419361573 (None) (2} . 

·-----
------• - ·- ---•---- - - --- --•---,0- -•~•'- • -•- •••- •-- •••••- ,_ __ : "ftH-OMU.M M - ---- -•~ • • • •• • • - •• •-••••••• • •----• • .. ----j --- - --.- ----

L - _ ,-------.--L_ .. _______ _ 
I 

_ __! ______ _ l_ _ __ _ 1 
-· -- ---! -- ·---~·-" ---1--·. -·- - ··- ' 

-- -·,··--·· .. -- ,- -

_______ ..,. ·- - - -·····- ·- ·-

'"~'--+----·----\ 
1--------~ --·-· 1.~.==_ .... _. r.=~--· _'._, ___ ------····- -,--··· --·-·---__ --·--· ---·---··--•· , __ = --.---;----- ·---! 

I I . . 

,---- _..._.~ .------·--· - .. j .. .:. ___ ·--!- . J ---~=----- . ' ___ ......... -, .. 
--- -----~-----

7 

i i -·- ----1 --i-- ··-· ··- - - ---·. ·-·1 
-----+-------! 

t Shipment for Case Complete? N 

; Samples Transferred From Chain of Custody # j Special Instructions: 

l ---·~·-~---:---:-:---c-,--,--,-,---,-- .... - ! - -------- - - - - - --- I 

' [ Analysis Key: ALKAL=Alkalinity, TOX;Toxicity 
-- I -• - -~••--- --~ - - - - - - ---•---~ - --- - - - - .. -----

:· Items/Reason i Relinquished b . lure and OrganiUJlion) . 6ate/Time . Received by (Signature end Organization) ! Date/Time \ Sample Condition Upon Receiptl 

i••·'-tc:Jl.t•P !~ Ir'.:;;- l>CJ:J,,-__ 11-~ -1;~! ~/2:z·~~--~;;=;-_···;/:~-;J .. _. .s=_e__~_ 
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?N . ! SO 71.'.)CJ 2 .Cj' ( S \ 
\..__-' 

Page 1 oi 1 

USEPA CLP COC (LAB COPY) 

DaleShipped: 7/21/2015 

CarrierName: Courier 

AirbillNo: 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler#: 3 I 6 

No: 1-072115-135919--0253 
Lab: OEME Region 1 Laboratory 

Lab Contact· Dan Boudreau 

Lab Phone: 617-918-8340 

Sample Identifier , 'CLP I Matriilsampler i - Coll. · '· Analysis/Turnaround Tag/Preaervative/Bottles ' Location Collection 

- - -· - --- .. ~ ~ample No. : ""et~~~1 ------·• <.~ayaJ _ _ __ __ _______ __ _ ; ........ ·-•.·· ··--- -·- -O~te'-!~~ ·-· i 
WL-SW-3-205 D11965 Surface Water/ : Grab II ALKAL(35 ), TOX(35) 1419361507 (None), WL-SD-205 07/21/2015 11 :20 : 

1 _ _ _ Murphy-Hagan ! , 1419361509 (None} (2) ______ · 

·· -wcsw.j:-zfa 7 . 011969 r surtace-Waterl - 1--G,ab -! -· ALKAl.(35), TOX(35) 1419361531 (None). WL-SD-218 07/21 /201513:30 '. 

For Lab Use : 
Only ! 

- · - -•r-··-···-,• 

! I Correia : ' 1419361533 (None) {2) 
·· wL-S- W- -3--P-E-- - , 0119$5 PEWater/Purdy l - Grab !--· · ALKAL(35) --- 1419361626.(None)(l) 

L-- ~-

814408-1 i 1 , 
i--··--~... - ·- - -- - - l · 

WL-SW-3•PE . 07/21/2015 10:CO ! 

!--- -· 

[ ___ · _j-----i -----:-~-i=-~-~~~~=---1;----~~:~:--· ~~ · --· -,~-~----j=-~=, 
1---· --· •-·- . - --r··- ·-···· ·--r • --j -·- =t- ~ -----t-- ' 

'. ---- +· ·~· - - _L=.=~·,! --~~~-~:=~-.:~---~~------ ···· -· l --- ... ~~~:-~. - --- · --- ,_~ · : 

;-· •••• -♦ w----•--~- - - - ---- ••-----

t-- .. ·-·- ·-·· · ··- --··- - - ·- 1_F ~---, ~ - ·-···-··--..! -

1=-~:----- ·-;-_ . ... __ [_ --·---· -~--~ :: ____ ··--1 --. ---···--• ·-·-- ' 
• -t- ! i ________ -----!·•- ·-- .. - _ - _- _- _- ---·1·-· ···· --·-------------r-- - ·--- , ~l-- -·--~- I -7 -1-- · ·--; ·--------------... ·-~! · . - ·-·-·- -·- . t . I 1 
. __ ! ___ --·---.- j- - - •- ...... -- l ........ -··----~ ______ __ _ _ .1._ ___ _ ~ ____ ..... . , 

I Special Instructions: 

1 Shipment for Caso Comploto? N 
'samples Traosferre_d_ F-ro_m_ C_h_a_ln_ o_f_C_u_~_tod_y_ #_...-; 

L. ----- - --~ ~--~---- ··· -- MO HM • u-'• .... ••u•HM ~------ --- - - --

: Anatysis Key: ALKAL=Alkalinity, TOX=Toxlcity --- -------·----- - ··---- ·-··········-· -···-·------
........ _. ___ .,.J 

- - ·- . . · r · I Items/Reason - ~ ·l·in,~uis_hed/"~re and _Organization) )... Date/Time 

' b.U,...,' ~ 

Received by (Signature and Organization) ' Date/Time ' Sample Condition Upon Receipt · 

i ·+-2.\,\") . 
l /~•Pj \<:..._. 

i ...L~ __ ,: - - ----------- - \-
' ' 

.k~-.o 
I 

1···· 
l r---
l_ 

i 
I ____ . 

- --, -· l 
- I •-··•-- - 1- ___ ,,,,,_. __ , _________ _ 

i 
·- - 1 

I 
·- l 

- ----- . --· •-·•· ······ ··•···········-·--··-- · -- ·---··· ----------- ! . _ _ _ ___ l 
,r·•- -• •• -
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Appendix B 

Control Charts for C. dubia 
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2.5 

-~ 2 
bl) -u ra Z 1.5 
C: 
0 
'Z ra 
Z 1 
C: 
QJ 
u 
C: 
0 u 0.5 

0 

C. dubia Chronic Reproduction NOEC Using the Mode 

6- 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

~~~~~~~~~~~~~~~~~t~~ 
~#~~$#~##✓~~~~~~IP~~ "'(I) ~,"y o} ...,,~ "yv ~ '\: '?\ ~ '\ ,"y "y<:) "y~ ~ ~ v -,,\ <)<o <:)q, <:)O) "y~ 
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C.dubia Chronic Survival NOEC Using the Mode 

_ 2.5 _, 
......... 
b0 

2 - ~ L.> L.> - u - ~ L.> 1< L.> L.> L.> -x L.> -x .::. x- 0 ~ -u 
ro z 1.5 I \ I \ I \ I \ I \ I I 

C 
0 

1. ' 'i \ ' V V V ·-...., ro 1 • • ■ ■ ■ • ■ • • ■ • ■ '-...., 
C I 

CIJ i 
u 0.5 C 
0 u 

0 
~ ~ 9 9 9 ~ ~ ~ ~ ~ ~ ~ ~ q q q ~ ~ ~ ~ 

##~✓~~~~~,~~~~✓~?#~#~ '\ \ <b\ O;, "'>-'): "'>-'); '): ,,, '\ "; "'>-"): "'>-'); "): '); ,,, <:5 <:5 <:5 "'>-

Test Date 
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Summary of Overlying Water Toxicity Test Chemistry 
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Walton & Lonsbury Chronic Surface Water Test 
Dai ly Overlying Water Chemistry 
Ceriodaphnia dubia 

Appendix C 

Chlor-Alkali: C. dubia 6-Day Exposure Surface Water Toxicity Test 

C. tlubia 6 -Day Exposure Test 
Initial Chemistry (7/22/2015) 

Conductivity Temperature Hardness Alkalinity Sample JD (uohms/cm) 
pH DO (mg/L) 

(°C) (mg/L CaCOJ) (mg/L CaCO,! 

Lab Control* 243 8.16 7.37 25.41 
207 1064 6.98 7.62 25.03 
220 501 7.06 7.50 25.00 
240 702 5.88 3.88 24.98 
212 999 6.79 6.85 24.96 
210 1008 6.78 6.69 24 .97 
218 1056 7.01 6.92 25 .05 
305 564 6.94 7.29 25.00 
312 683 8.85 8.34 24.97 
201 278 7.21 8.03 24.99 
205 1176 6.55 5.78 25 .05 

*Lab Control: Synthetic 60 Hardness Water+ Na201Se 
# Meter would not stabilize, no value was recorded. 

Sample ID 

Lab Control 
207 
220 
240 
2 12 
210 
218 
305 
312 
20 1 
205 

Sample ID 

Lab Control 
207 
220 
240 
2 12 
210 
2 18 
305 
312 
201 
205 

C. dubia 6 -Day Exposure Test 
Waste Chemistry-Day 1 (7/23/2015) 

Conductivity 
pH DO (mg/L) 

(uohms/cm) 
235 7.74 6.93 
1067 7.13 6.87 
505 7.17 6.68 
709 6 .19 3.95 
987 7.13 7.07 
1010 7.17 7.13 
1035 7.18 6.74 
543 7.15 6.91 
667 7.77 7.24 
280 7.01 5.93 
1198 6.88 5.26 

C. dubia 6 -Day Exposure Test 
Waste Chemistry-Day 2 (7/24/2015) 

Conductivity 
(uohms/cm) 

240 
1077 
508 
714 
IOll 
1016 
1042 
544 
672 
279 
1200 

pH 

7.65 
7.08 
7. 18 
6.17 
7.28 
7.24 
7.14 
7.13 
7.68 
7.02 
6.81 
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DO (mg/L) 

6. 17 
6.42 
6.43 
3.92 
7.25 
7.01 
5.99 
6. 17 
6.46 
5.92 
5.56 

64 66 
128 51 
64 22 
76 17 
ll2 29 
120 27 
120 3 1 
80 20 
68 49 
24 18 
104 33 

Temperature (°C) 

24.94 
24.84 
24.82 
24.81 
24.81 
24.80 
24.76 
24.83 
24.83 
24 .76 
24.88 

Temperature (°C) 

25 .27 
24 .94 
25 .1 5 
24.93 
24.75 
25 .1 5 
25.08 
24.93 
25.03 
25 .1 0 
24.93 



Walton & Lon bury Chronic Surface Water Test 
Daily Overlying Water Chemistry 
Ceriodaphnia dubia 

Sample ID 

Lab Control 
207 
220 
240 
212 
210 
218 
305 
312 
201 
205 

Sample ID 

Lab Control 
207 
220 
240 
212 
210 
218 
305 
312 
201 
205 

Sample ID 

Lab Control 
207 
220 
240 
212 
210 
218 
305 
312 
201 

205 

C. dubia 6 -Day Exposure Test 
Waste Chemistry-Dav 3 (7/25/2015) 

Conductivity 
pH DO (mg/L) (µohms/cm) 

254 7.60 5.79 
~1084 7.05 6.54 

515 7.14 6.58 
719 6.11 3.5 I 

No surviving test Organisms 
No survivini test Organisms 

1053 7.04 6.41 
553 7.07 6.38 
679 7.62 6.26 
285 6.96 5.93 
1203 6.7 1 5.51 

C. dubia 6 -Day Exposure Test 
Waste Chemistrv-Dav 4 (7/26/2015) 

Conductivity pH DO (mg/L) (uohms/cm) 
252 7.85 6.81 
1084 7.24 6.99 
518 7.35 6.85 
723 6.24 4.06 

No surviving test Organisms 
No survivini test Organisms 

1054 7 .30 6.69 
560 7.30 6.83 
681 7.75 6.51 
287 7.06 5.85 
1217 6.98 6.12 

C. dubia 6 -Day Exposure Test 
Waste Chemistry-Day 5 (7/27/2015) 

Conductivity 
(uohms/cm) 

257 
1076 
512 
716 

1056 
556 
674 
285 
12 I I 

pH DO (mg/L) 

7.59 6.12 
6.99 6.42 
7.06 6.30 
6. 13 4.05 

No surviving test Organisms 
No surviving test Organisms 
7.08 
7.04 
7.58 
6.94 
6.86 
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6.01 
6.22 
6.1 l 
5.73 
6.05 

Appendix C 

Temperature (°C) 

25.34 
25 .36 
25.39 
25.42 

25.43 
25.34 
25.35 
25.44 
25.34 

Temperature (°C) 

25.21 
25 .03 
25 .01 
25.05 

24.85 
24.91 
24.95 
24.93 
24.93 

Temperature (°C) 

25.30 
25.03 
25 .06 
25.20 

25 .1 7 
24.92 
24.90 
24.85 
24.88 



Walton & Lonsbury Chronic Surface Water Test 
Daily Overlying Water Chemistry 
Ceriodaphnia dubia 

C. dubia 6 -Day Exposure Test 
Waste Chemistry-Day 6 (7/28/2015) 

Sample ID 
Conductivity 

pH DO(mg/L) 
Temperature 

(µohms/cm) (°C) 
Lab Control 267 7 .62 6.04 25.00 

207 1123 7 .03 6.40 24.73 
220 534 7.10 6.24 24.85 
240 748 6.20 4.81 24.74 
212 No surviving test Organisms 
210 No surviving test Organisms 
218 1086 7.07 6.1 1 24.63 
305 571 7.03 6.18 24.69 
312 702 7.58 6.17 24 .69 
201 297 6.94 6.02 24.65 
205 1255 6.88 6.29 24.53 

*Hardness and alkalinity readings were taken on 7/29/15. 
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Appendix C 

Hardness* Alkalinity* 
(mg/L CaCO,) (mg/L CaCOJ) 

68 50 
128 21 
64 23 
80 16 

116 30 
68 23 
72 51 
24 20 
104 30 



APPENDIX D 

Bench Sheets and Statistical Test Print-outs 
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U.S. EPA REGION I LABORATORY 
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION TEST 

STUDY: Walton & Lonsbury Surface Water PAGE 1 OF 6 

START DATE:_ .._7.,.-22__,-1..,5, ____ ___ _ START TIME: J .2 ~00 fr 

OAY 

EXPOSURE 

2 

3 

5 

6 

• I 

8 

TOTAL NUMBER 
NEONATES 

EXPOSURE 

✓ -
✓ -

4-1 

2 4 t 

v ✓ -
✓ ✓ -

5 8 7 
t-

✓ ✓ ✓ 

✓ ✓ ✓ - -
✓ o ✓0 VT 

✓,3 ~~~15" 

v; o "n ✓-

8 9 10 INITIOATE 

./ -

. 

INITIOATE 

✓ ✓ ✓ ✓ Pv v,J VV 

✓ ✓ l) 

3 ✓ -

e 

8 

TOTAL NUMBER "J_ q '7Q 
NEONATES ._; \ U 

COMMENTS: 

Note: only original sample for renewal 

Legend: 
~alive 

0 e dead 
J : aliv@ o, dead/ oumb&f of necn.ites 

✓--

,I 

i :; 

✓ ·.v ✓-
v ✓ 

\ 

---;·· 1 -__ )'T° 

QC check 

2"' arialySI count review Initials~ date :t/~~ 
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U.S. EPA REGION I LABORATORY 
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION TEST 

STUDY: Walton & Lonsbury Surface Water PAGE 2 OF 6 

START DATE:_7-22-15. _ ___ _ _ _ _ ST ART TIME: L2 '. O t7 ~ 

DAY I 2 3 • 5 6 7 8 

-

EXPOSURE I~ I/' I/' I/' 11/, I/' I/' I/' CONCIHEP 

v' V I ✓ ✓ V V ✓ 1 
'-- - - - - - - -

2 ✓ ✓ ✓ ✓ ✓ \/ ✓ ./ - - - - ·- - - -
✓ ✓ ✓ ✓ VB 3 ✓ ✓ ✓ - - - ,,- - - -

.. 1o v' v 3 ~1 ✓f, v~ ✓(i ✓ 
t; -

.5 vro ✓9 v'c, ✓,. Vis-- ✓g ✓8 '11o 
6 

~b ✓i, Vil.\ "'i~ ✓,~ v\S "'q 1Li 
1 

8 

TOTAL NUMBER . ) ' ,, ) ... -, : ,,,., , .... - , . ., .. , . -· . ·n 
.:_.. :_,.) ... . ·: ) 

NEONATES a-,;:> l.?- ' c_~ - - , ,, ' -"'-
EXPOSURE 1;~ 11/, ISJ< 1/o 11/, ~ I/' ,~ CCNCIREP 

t ✓ ✓ ✓ v ✓ ✓ V ✓ - - - - - - - -
:! ✓ v ✓- ./ ✓ ✓- ✓ ✓ - -- - - - -
3 v ✓ / V ✓ ✓ ✓ ✓ - .,,,.,. - - - - - -
4 ~ V v4' ✓t vg v-_ ✓1- ✓(p 

~ 1" w11,te...-
5 1n "'io v~ v,1 v''-1 t> ✓'i i<D -

' vis Vt, ✓IL-{ io "',i 6 V,3 ✓3 
7 

a 

TOTAL NUMBER - - -- ·-·• l 
NEONATES -, ' ) - ,;•· <) J 

C0"1MENTS: 

Note: only original sample for renewal 

Legend: 
-: ali\lO 0C cht>ek 

D ~oooo 
i:. aiivo or dBBd.' numoor of r'Hta\ates 2'"' analyst count review lnilials EL dateJ/..1.1:/FJ-
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9 10 INIT/OATE 

I/' I~ 
V ✓ ,;1f-

- - 7 /4. "!} / ,r; 
✓ ✓ £t'.-- - -=rlMlt< 
v ✓ 

. 
'f/z.c;/tr · -- -

✓" v(.,., ~l,. 

:;/ZIJ/1\° 
✓L:3 ✓lfp W1:=fl,e;-
✓IL-\ ✓9 ~ lP/1(' .. 

.. , ,;, ., · ·, 
- ,/t . =) :.) 
•-✓ \ 

17 I/' INIT/OATE 

V ✓ Air= 

- - 7/2:,/2-(' 

./_ ✓ €Z--- -:;./t '(/6' 

✓ ✓ e-C.. I - - =ikr/Jr 
./(, ✓-6 

'-7:. • 

~z,/4,.-

~~ "J ) 1e:. ,, 
I . -

✓ vc; ~rf --

--~--
J 



U.S. EPA REGION I LABORATORY 
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION TEST 

STUDY: Walton & Lonsbu!Y Surface Water 

START DATE:_ 7-22-15 

PAY 1 2 3 ~ 5 6 7 

EXPOSURE I;< IY. I/' I/' I/' I/' [y?o CONC/Rf.P 

1 ✓ (J ✓ - - -
2 v V - -
3 V ✓-
4 ✓..-- ,/' 1 :, 

5 

~I ✓l '). 

5 ~9 v'l5 

7 

6 

TOTAL NUMBER , 2 r:· ') L/ -NEONATES .._ ,} ..) J -
EXPOSURE y, 3/, 1/, CONCIREP 

1 ✓ ✓ v - - -
2 v ✓ ✓ - - -
3 ✓ ✓-

✓ 
,,,.- -

• V - ~o 
✓8 

5 "I~ ✓1 3 v'1to 
e ~3 ✓lb v' I 
7 

8 

.~ .C TOTA.L NUMBER ~rt f) <:; 
I ~...._ ...,/ NEONATES q,, I 

COMMENTS: 
Note: only original sample for renewal 

Legend: 
a a t'i...e 

D =deed 
I = ahve a dead/ numlXl ()I neonates 

✓ ✓ ✓ v - - - -
✓ ✓ ✓ ✓ - - - -
v ✓- ✓ ✓ - - -

VL/ ✓~ ✓-l ✓ -
"I i Vf ', ~ 5 "'r:, 
~l "'1·1 115 V/3 

lt\ 38 -::i· _.;,. 
C)( · 1 ~. le, 

-

1/, ~ y. ~ 
✓ ✓ v ✓ - - - -
V ✓- ✓ ✓ - - -
/ v ✓ ✓; - - -

v"(p V[p ✓- ✓5 

✓lo ✓,s- ✓,5" v'j 3.. 

lJ ✓13 ✓, L\ vl'l 

1 Q ~~ L.t ~9 ~ ;:, .... ,., .._; I .... I..... 

J 
d( 

QC crn,ck 

"2"" atJ9lyst ~ review 
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PAGE 3 OF 6 

START TIME: 12:00.~ 

B 9 10 INITIOATE 

V, V' 1/-
✓ ;/ ✓ ef - - - 7/z..3/1T 
✓ ✓ v s:-- - - -:tf~,c:-
✓ ✓ ✓ E.C-- - -- l~/J\ 
✓s ~,- v"--=,- ~ /,~ 
-v 

(t) ✓• :y \/<-) €!-,' 
-=i(t11 J'5 

Vi lP vii V,=r : C. 
'1AiK 

r . _i.,. .,. ... ..,.,.., .,,,- .. ~, 
' ) , ' ; 

- I ._J _, ..,I J 

/' 1/, 1/, INITIOATE 

✓ v ✓ ~ - - - 7#-J/,r 
✓ ✓ ✓ e:-- - - -+fz..,/~ 

✓- v:... ✓ t::,-C./ -,,. < 112r/J) 

VA ✓q_ ~ 5 ~/) 

v'q, ✓,i, v;\a ff-
l~i-=,/1~ 

1D "15' VIS"" ~ 7;81/( 

.,- " 

3B j(o /,-- f _) 

lnilJals...£1_,, dale 1-/zz,/ 0 
1 



U.S. EPA REGION I LABORATORY 
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION TEST 

STUDY: Walton & Lonsbury Surface Water PAGE 4 OF 6 

START DATE:_ 7-22-15 _ _ _____ _ START TIME: J2,:o() ,F 

D,._Y 1 2 

I~ 11/ EXPOSURE 0 
CONCIREP 

1 V ✓ --
2 ✓ ✓ - -
3 ✓ ✓ - -J 

~ vl-- ✓(.c 

5 v(I vii t 

6 ✓IS ✓ao 
7 

s 

TOTAL NUMBER r,1'"1 ,,,.. .. , 
~j I,_ ---NEONATES - · ! 

EXPOSURE I/' V' CONCIREP 

1 ✓ v - -. 

2 v_ l>-
3 ✓ I --

✓lt, 
I 

◄ 

5 ✓,3 
.. 

6 ✓,q 

7 

8 

TOTAL NUMBER ,- -~ .,, 
NEONATES :J ..... y- -

COMMENTS: 

Note: only original sample for renewal 

Legend: 

D 
I 

Ill !div~ 
• dead 
o alive (l( cklad/ numbef !)I neonatos 

3 

l:Xo 0 

V 

-
✓ -
✓ -
v1 

✓ll 

l'J-

L_ O 

I~ 0 

_O -

- · 

◄ 5 6 1 8 9 10 INITIOATE 

I/' f/2 11/ 1/7 I/' ~ I/' 
✓ I ✓ v ✓ v v Ill" lfF' 
- - - - - - - 7,/.).3/,~ 
✓ ✓ ✓ ✓ ./ / ✓-

g_ - -- -- - - - -=11 Z.<1/ l'i"" 
✓ ✓ - \/ l-i ·v ✓ ✓-- ✓- t:t.-

J.a., -=,-!zslt<r - ~.,-.. - ... 
v '1- ✓5 ,/ ✓ C, vg ✓1- v"l, e:-- 0 i:,tzaJ~ 

✓,le ✓l3 ✓ ,1 ✓,(D VL.f .;; ;l ✓,~ t ~,1~ 
'1Co 113 ✓~ V,(o l\ v1 g, ✓l(p e:,c.. 

iJ"U'J I'S° 

,;.q ,,,. , 
' J I , U ,,.. /', 

/' · - ' J ..... , 
~ I -_,, ' ._; ; ----- ..., -' 

I/' I/' IY. I/' I/' I/' ~ INIT/OAT£ 

✓ ✓ ✓ ✓ ✓ ✓ v ,t1'F 

- - - - - - - ?; ";1J/1J 

✓ v r,, ✓ ✓ ✓-- ✓ £"'--- - , --- - - - -=i/z<.1h< 
✓ v ✓4 , ✓ ✓ ✓ £C-- - -- -- +11sl1, .,.... 

le., ✓'-I 
.,,, 

✓~ ✓s ✓ G"C. - ,.. 1-111,/Jr 

~ VJ ✓9 "'\ 'l.. "'t3 ✓t'l ✓,cs- 6-' 
l-=}f1All'S" 

10 vi', "'1- ✓l 5 ✓A~ ✓- f:i~/) 
'-

-.1 -;....,- ~;- - 'I ,...., ':( ,,. ... / --1 A "\ 
~; c::t-- 5 ... ~ _, "' __, ' • ,::-

QC check 

7!"' analyst coont reVlew Initials f;J:._. dale 1/zz/l, 
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U.S. EPA REGION I LABORATORY 
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION TEST 

STUDY: Walton & Lonsbury Surface Water PAGE 5 OF 6 

START 0ATE:_. _ 7-22-15 _______ _ START TIME: 7:Z. '.OcJA'F 

DAY 1 2 3 

EXPOSURE IY. I/' i/' CONCJR.EP 

1 
✓ ✓ V 

- - -
2 ✓ v ✓-- ,... 

3 ✓_...... ✓ ✓--
4 v' 'l. ./· (.0 v~ 
5 ✓iJ- ~D vi'-\ 
G ✓- ✓,q ~-:\' 
7 

8 

TOTAL NUMBER ' . ' ,,,.. ,-- --.: < 
NEONATES ' 

·- 1 .:: :) _,, .; 

EXPOSURE y. 1/, I/' CONC/REP 

✓ ✓ v 
I - - -
2 D v _ v - --
3 ✓-- ✓--
4 ✓6 ✓8 
s vll ✓'1 
8 ✓, -=I-- ✓J-.~ 
7 

8 

TOTAL NUIIISER ,.. ..., , _ .. / ') 

NEONATES - ~; ~ ~ -

COMMENTS: 

Note: only original sample for renewal 

legend: 

D 
I 

= ahve 
aadead 
~ alive or doa,:J/ nutnoor of neonates 
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STUDY: 

U.S. EPA REGION I LABORATORY 
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION TEST 

Walton & Lonsbu!}'. Surface Water PAGE 6 OF 6 

START DATE: _7-22-15 START TIME: / 2 ~ oo ,AF= 

DAY 1 2 3 

EXPOSURE IY. I/' I/' CONCIREP 

I v j) ✓ 
- - -

2 V t ,, g:_. 
V - -~ --

-
3 V V - -
4 vd-- ✓(; 

5 ~, V,y 
6 ✓ 1-:r -. " 

7 

8 

TOTAL NUMB.ER \3 - 31 NEONATES 

COMMENTS: 

Note: only original sample for renewal 

Legend: 
= alive 

D :i:. dead 
I ~ aliV<1 or dead/ number or neonates 

4 s 6 7 

IY. I/' I/' I/' 
V V 0 i/ - - - -
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✓ vl'\ v'"' -
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CETIS Test Data Worksheet Report Date: 

Test Code: 

Ceriodaphnla 7-d Survival and Reproduction Test 

Start Date: 22 Jul-15 Species: Ceriodaphnia dubia Sample Code: Lab control 

End Date: Protocol: EPN821/R-02--013 (2002) · Sample Source: In house 
Sample Date: 22 Jut-15 Material: Lab Control Sample Station: Control 

Batch Notes: Walton & Lonsbury Surface Water- Chronic C. dubla Test July15 

Sample Code I Rep Pos 1 # Exposed 1d Survival ! 2d Survival 
-

3d Survival 4d Survlva.l Sd Suivlval 
' 

6d Survival 7d Survival ; Neonales ;- ··riall_-
Lab control 11 39 0 

:Lab control 2 21 , 1 ' 1 1 1 1 1 1 1 1 26 o 

Lab control 3 55 1 1 1 1 1 1 1 1 34 i o 

i Lab control 4 57 1 1 1 1 1 1 1 1 30 o 

Lab control 5 86 1 1 1 1 1 I 1 1 40 O 

Lab control s 36 1 i , 1 1 1 o o o o 

/Lab.con1,oi~ ·· 1 1 80 i ·-·--, - ,·-- - - - , ; ··· -, - 1 ·--,---·-· 1 22 1 o 

Lab control 8 52 1 1 1 1 1 1 1 I 29 0 

; Lab control 9 33 • 1 1 1 I 1 1 1 1 28 o 

' Labcontrol 10 I 69 ! 1 1 1 1 1 1 1 1 I 37 o 

207 1 48 1 ( 1 1 I 1 1 1 ______ 27 0 

;201 2 o 1 , 1 1 1 , t 1 I 1 t 2s o 

207 3 92 1 1 1 1 1 1 1 38 0 i 

.207 4 56 1 i - 1 1 1 i 1 l 1 1 I 29 j 0 

'207 5 I 70 1 1 1 1 1 1 1 ·-- ·· 34 o 

207 6 93 1 , 1 1 1 I 1 , 1 1 39 O 

207 7 • 39 i 1 I 1 1 1 1 1 1 18 0 I 

.207 B 8 ' 1 1 I 1 1 1 . 1 1---+-- 41 0 
·20,--- l s 32 , --·:· .. · 1 ' , 1 -- ,---, - ! - 1 , -- 21 o 

207 10 , 47 · 1 1 1 1 1 1 1 I 26 o ' I ----- l 
!220 1 45 1 1 I 1 1 t 1 1 I 1 I -- 3B 0 

220 I 2 3 1 1 1 1 I 1 1 24 0 

220 3 j 68 1 1 1 1 1 j 1 1 ' 33 0 

:220 4 108 i 1 1 I 1 ! 1 I 1 1 30 0 

, :220 , s 40 , I , 1 1 , 1 , i 2s o 
220 6 j 37 1 1 1 1 1 1 1 24 0 

220 7 27 1 1 1 1 1 1 1 1. 23 0 

i220 I 8 53 1 j 1 1 1 I 1 1 1 25 0 

220 9 J 101 1 , I 1 i , , 1 1 2s o 

220 10 10 ! 1 1 . 1 1 1 1 , 1 ----- 28 0 
j240 ____ ___ ... ,., - . 44 1 - ------~, ---····· ------ , 1 - - I 1 -·---J;·---,- f 28 0 

~ - - 2 23 1 1 1 1 1 1 1 j 26 0 

23 Sep-15 10:46 (p 1 of 4) 

17-9296-2841/6AOE7l 19 

U.S. EPA Region I Lab 

.. ... ... 

Notes 

"·--·•···-··-·······- ··- - -~- ---- .. -' ·--· - ---- , __ , ... __ .. ......._ --•-······~~---. 
000-446-187-2 CETISTo,i v1.8.7.16 Analyst: EC.... QA: Co 

Project No. 15070029 
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CETIS Test Data Worksheet 

Sample Code [ Rep i P_os # Exposed ~ Survival 

240 

1240 -· 

240 

240 

240 

[240 

240 

3 101 • 1 1 
- --

4 110 

5 

6 

7 

95 I 

14 

75 1 

8 104 
.. , ... ~ - ·-
9 ' 4 

240 10 61 

2d Survival 3d Survival 4d Survival 5d Survival 

- --- ~ • - ·~•• -~W•w- - L 
0 

Report Date: 

Test Code: 

6iSurvlva1 "·- °fd Survival I Neonates . Male 

13 0 

33 0 

24 0 

15 0 

27 0 

15 0 

0 
- - -· I •---- -

5 0 

33 0 

212 1 94 0 o I o o o o o 0 ------------ --------- -212 
I 

5 ' 1 o o o o o o l o 
----- -----------

,~ 0 0 

·212 3 76 1 I 1 0 i O . 0 0 0 0 
- - ~ ------~ . I 

0 

212 , 4 102 I , o o o o o o o 0 

:212 5 20 1 i O I O O O O O O ' 0 1 

23 Sep-15 10:46 (p 2 of 4) 

17-9296-2841/6ADE7119 

Notes 

212 8 90 1 0 0 0 0 0 0 0 0 
-------------

212 7 84 1 0 0 0 0 0 0 0 0 

;212 · - 8 13 1 1 0 0 0 O O i O 0 

212 9 ! 106 I 1 0 0 0 0 0 0 0 0 

•212 ·-· 10 42 ' 1 1 0 0 j O O O O ____ .......,_ 0 0 
210- ·-- - , 97 -·--; .. : ,_ 0 0 0 0 - ! " 0 - - - -- 0 {) .. ~ 

210 2 I 100 t 1 . 0 0 0 1 0 0 0 I I 0 

1210 3 . 91 1 ! 1 0 0 ! 0 i O O 0 

210 

210 

1210 

210 

210 

,210 

210 

218 

:218 

216 

2 16 

' 218 

~ 
218 

218 

'218 
!-
218 

000-446-187-2 

4 72 

5 85 

6 99 

7 18 

8 I 109 : 

9 17 

10 73 

1 l s 
2 58 

3 46 

4 I 98 

5 34 

6 26 

7 67 

8 19 

9 89 

10 38 

0 

0 

0 

- ----- --- ;.. 
1 

o o o o I o ! ! o - ~ 
0 0 0 0 0 0 

0 0 0 0 , 0 I 1 0 

0 0 0 0 0 0 

0 I O O O O 0 

0 0 0 0 0 0 

o I o o a o o 

' - ·--,--· 

CET1sn.1 v1 .8.7.16 
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31 

45 

j- 27 

26 

44 

30 

40 

37 

17 

25 

0 

0 

0 

0 

0 

0 

0 

I 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

__J 

_j_ __ _ 

Analyst: EC QA: co 



CETIS Test Data Worksheet . Report Date: 
Test Code: 

23 Sep--15 10:46 (p 3 of 4) 

17-92.96-2841/6ADE7119 

__ _:'ample Code ~ •P Po~. 1 # Exposed 1d Survival 2d Survival 3d Survival 4d Survival Sd Survival 6d Survival 7d Survlval Neonates '_ ~~le Notes 

305 1 I 83 1 1 1 1 1 1 1 35 0 

305 2 60 

:305 I 3 ! 59 

305 4 66 

j305 ' 5 29 

305 6 43 
--- --·---~-. •---

305 ' 7 96 --
305 B 31 

305 9 64 

·305 10 51 
........ . - - -

312 1 103 

i312 2 ' 7 i 
312 3 2 : 
312 I 4 I 2s 

!312 5 ' 105 I 

312 6 88 

1312 7 ! 78 

1312 8 
--··-------··----- r 12 312 9 

1312 10 63 

201 
I 

1 79 

201 2 ~ 

,201 3 54 ' 

201 I 4 77 

201 5 I 49 

;20, 6 74 

201 7 71 

201 8 ! -15 ! 

1201 9 25 

!201 uc~~ ,.._ - - ----
205 1 ' 81 

,205 2 35 
I 

!205 1 3 • 22 

205 4 5 

205 5 62 

,205 I 6 , 50 

1205 7 ! 82 

205 8 24 

000-446-187-2 

------
1 

L 

1 1 ' 1 

, 
7---1-- . .l 

CET!Sr.., v1.8 .7.16 
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36 -0 

38 0 

19 0 

33 0 

34 0 

41 0 

21 0 
-
39 0 

27 0 .... , ______ , _________________________ _ 
37 0 

22 0 
-
25 0 

.. ..1----------- -----
48 0 

40 0 

41 0 

36 0 
-
41 

- -----····~ -
0 

- 0 · 1 -1 
38 

40 

37 

31 

38 

23 

33 
-
37 

38 

I 35 ---
34 

31 

14 

24 

20 

28 

37 

33 

35 

30 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
! -~--0 - ~---·--·--

0 

0 

0 

0 

0 

0 

0 

Analyst: Et.... QA:J:!}__ 



CETIS Test Data Worksheet 

Sample Code 

1205 

. [ Rep P ~s- #~ed _· 1d Survival 2d Survival 

9 87 1 

205 10 41 

000-446-187-2 

Report Date: 

Test Code: 

23 Sep-15 10:46 (p 4 of 4) 

17-9296-2641 /6ADE7119 

3d Survival 4d Survival 5d Survival 6d Survival 7d Survival I Neonates Male Notes 
--- - --·--•· --.. --

CETIS'" v1 .6.7.16 

Project No. 15070029 
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14 0 

35 0 

Analyst:~ QA: (0 



CETIS Summary Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Batch ID: 

Start Date : 

Ending Date: 

07-3453-469!) 

22 Jul-15 

Duration: NA 

Test Type: Reproduction-Survival (7d} 

Protocol: EPN821/R-02-013 {2002) 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Batch Note: Walton & Lonsbury Surface Water- Chronic C. dubia Test Julyl 5 

Sample Code Sample Notes 
207 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

220 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

240 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

212 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

210 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

218 Walton & Lonsbury Surface Water- Chronic C. dubia Test Juty15 

305 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

312 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

201 Walton & Lonsbury Surface Water- Chronic C. dubia Test Juty15 

205 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Report Date: 

Test Code: 

Analyst: 

23 Sep-15 10:52 (p 1 of 2) 

6ADE7 119 j 17-9296-2841 

U.S. EPA Region I Lab 

Diluent: 60 Hardness Synthetic Water 

Brine: 

Age: 

Sample Code Project Sample ID Sample Date Receive Date Sample Age Client Name 

207 walton & lonsbury 17-9560-3092 22 Juf-15 NA EPA Region I 

220 

240 

212 

210 

218 

305 

312 

201 

205 

Sample Code 

207 

220 

240 

212 

210 

218 

305 

312 

201 

205 

000-446-1 87-3 

06-9023-2118 

05-2576-4386 

09-3398-6288 

15-6907-6206 

20-6649-4377 

14-5331-8785 

00-6663-3720 

14-2074-0578 

16-3513-4686 

Material Type 

Reference water 

Reference water 

Reference water 

Site Surface Water 

Site Surface Water 

Site Surface Water 

Site Surface Water 

Sile Surface Water 

Site Surface Water 

Site Surface Water 

22 Jul-15 

22 Jul-15 

22 Jul-15 

22 JUl-15 

22 JUl-15 

22 Jul-15 

22 Jul-15 

22 Jul-15 

22 Jul-15 

Sample Source 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Watton & Lonsbury 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Station Location 

207 

220 

240 

212 

210 

218 

305 

312 

201 

205 

CE:TISr" v1 .8.7.16 

Project No. 15070029 
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Latitude Longitude 

r 

Analyst·£( QA:CO 



CETIS Summary Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

6d Survival Rate Summary 

Sample Code Count Mean 

Lab control 10 0 .9 

207 10 

220 10 
240 10 0.9 

212 10 0 

210 10 0 

218 10 

305 10 
312 10 

201 10 
205 10 

Reproduction Summary 

Sample Code Count Mean 

Lab control 10 28 5 
207 10 29.6 

220 10 27.3 

240 10 21.9 

212 10 0 
210 10 0 
218 10 32.2 

305 10 32.3 

312 10 36.8 

201 10 33.7 
205 10 27 

000-446-187-3 

95% LCL 95¾ UCL Min 

0.6738 1 0 

1 1 

1 1 
0.6738 1 0 

0 0 0 

0 0 0 

1 

·1 

95% LCL 95% UCL Min 

20.21 36.79 0 
24. 12 35.08 18 
23.83 30.77 23 
15.19 28.61 5 

0 0 0 

0 0 0 
25.71 38.69 17 
26.91 37.69 19 

31 .25 4235 22 
30.41 36.99 23 
20.83 33.17 14 

CETIS1M v1 .8.7,16 

Project No. 15070029 
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Report Date: 23 Sep-15 10:52 (p 2 of 2) 

Test Code: 6ADE7119 j 17-9296-2841 

U.S. EPA Region I Lab 

Max Std Err Std Dev CV"!. %Effect 

1 0 .1 0.3162 35.14% 0.0% 

1 0 0 0.0% -1 1.11% 

0 0 0.0% -11.11 % 

1 0.1 0.3162 35.14% 0.0% 

0 0 0 100.0% 

0 D 0 100.0% 

0 0 0.0% -11 .11% 

0 0 0.0% -11 .11% 

0 0 0.0% -1 1.11% 

0 0 0.0% -11 ,11% 

0 0 0.0% -11.11% 

Max Std Err Std Dev CV% %Effect 

40 3.664 11 .59 40.66% 0.0% 

41 2.423 7.662 25.89% -3.86% 

38 1.535 4 .855 17.78% 4.21 % 

33 2.964 9.374 42.81% 23.16% 

0 0 0 100.0% 

0 0 0 100.0% 

45 2.871 9.077 28.19% -12.98% 
41 2.381 7.528 23.31% -13.33% 

48 2.453 7.757 21.08% -29.12% 

38 1.453 4.596 13.64% -18.25% 

37 2.728 8 .628 31 .96% 5.26% 

( ·r , 
Analyst: ~ QA: v 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Report Date: 

Test Code: 

23 Sep-15 10:50 (p 1 of 1) 

6ADE7119 i 17-9296-2841 

U.S. EPA Region I Lab 

Analysis ID: 04-3129-1 083 Endpoint: 6d SuNival Rate CETIS version: CETISv1 .8.7 

Analyzed : 08 Sep-15 11:22 Analysis: STP 2X2 Contingency Tables Official Results: Yes 

Batch ID: 07-3453-4698 Test Type: Reproductlon-SuNival (7d) Analyst: 

Start Date: 22 Jul-15 Protocol: EPAf821IR-02-013 (2002) Diluent 60 Hardness Synthetic Water 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

207 

212 

210 

218 

Sample Code 

207 

212 

210 

218 

Sample Code 

207 

212 

210 

218 

Species: Ceriodaphnia dubia 

NA Source: In-House Culture 

Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Notes 

Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample ID Sample Date Receive Date Sample Age 

17-9560-3092 22 Jul-1 5 NA 
09-3398-6288 22 Jul-15 NA 
15-6907-6206 22 Jul-15 NA 
20-6649-4377 22 Jul-15 NA 

Brine: 

Age: 

Client Name 

EPA Region I 

Material Type Sample Source Station Location 

Reference water Walton & Lonsbury 207 
Site Surface Water Walton & Lonsbury 212 
Site Surface Water Walton & Lonsbury 210 

Srte Surface Water Walton & Lonsbury 218 

Project 

walton & lonsbury 

Latitude Longltud.e 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed 

Fisher Exact/Bonferronl-Holm Test 

Sample vs 
207 

207 

207 

Data Summary 

Sample Code 

207 

212 

210 

218 

Sample 

21 2 

210 

218 

6d Survival Rate Detail 

Sample Code 

207 

212 

210 

21 8 

6d Survival Rate Binomials 

Sample Code 

207 

212 

210 

218 

000-446-187-2 

NR 

10 

0 
0 

10 

Rep 1 
1 

0 

0 

Rep 1 

1/1 

011 

011 

1/1 

C>T NA 

Test Stat P-Vatue 

5.41E-06 <0.0001 

5.41 E.06 <0.0001 

1.0000 

R NR+R 

0 10 

10 10 

10 10 

0 10 

Rep2 Rep 3 
1 

0 0 

0 0 

Rep 2 Rep 3 

1/1 1/1 

0/1 0/1 

0/1 0/ 1 

111 111 

NA 

P-Type Decision(a:5%) 

Exact Significant Effect 

Exact Significant Effect 

Exact Non-Significant Effect 

Prop NR Prop R %Effect 
1 0 0,0% 

0 100.0% 

0 1 100.0% 

0 0.0% 

Rep4 Rep 5 Rep6 

1 1 1 
0 0 0 

0 0 0 

Rep4 Rep5 Rep 6 

1 /1 1 /1 1/1 

011 0/1 0/ 1 

0/1 0/1 0/1 

1/ 1 1 /1 1/1 

CETIS n,, v1 .8. 7 .16 

Project No. 15070029 
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Rep7 Reps Rep9 Rep 10 

1 1 1 1 

0 0 0 0 

0 0 0 0 

Rep7 Rep 8 Rep9 Rep 10 

1 /1 1/1 111 111 

0/1 0/1 011 0/1 

0/1 0/1 0/1 0/1 

1 /1 1 /1 1 /1 1/1 

Analyst: E.c < QA; ( O 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Report Date: 

Test Code: 

23 Sep-15 10:50 (p 1 of 1) 

6ADE71 19 I 17-9296-2841 

U.S. EPA Region I Lab 

Analysis ID: 17-7185-2437 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 08 Sep-15 11 :56 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 07-3453-4698 Test Type: Reproduction-Su1Vival (7d} Analyst: 

Start Date: 22Jul-15 Protocol: EPA/821 /R-02-013 (2002) Diluent: 60 Hardness Synthetic Water 

Species: Ceriodaphnia dubia Ending Date: Brine: 

NA Source: In-House Culture Duration: Age: 

Batch Note: Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Code Sample Notes 

220 Walton & Lonsbury Surface Water- Chronic C . dubia Test July15 

305 Walton & Lonsbury Surface Water- Chronic C. dubia Tes1 July15 

312 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Code 

220 

305 

312 

Sample ID 

06-9023-2118 

14-5331-8785 

00-6663-3720 

Sample Date 

22 Jul-15 

22 Jul-15 

22 Jul-15 

Receive Date Sample Age 

NA 

NA 
NA 

Client Name 

EPA Region I 

Sample Code Material Type Sample Source Station Location 

220 Reference water Walton & Lonsbury 220 

305 Site Surface Water Walton & Lonsbury 305 

312 Site Surface Water Walton & Lonsbury 312 

Project 

walton & lonsbury 

Latitude Longitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS 

220 

220 

Data Summary 

Sample Code 

220 

305 

312 

Sample 

305 

312 

6d Survival Rate Detail 

Sample Code 

220 

305 

312 

6d Survival Rate Binomials 

Sample Code 

220 

305 

312 

000-446-187 ·2 

NR 

10 
10 

10 

Rep 1 

1 

Rep 1 

1/1 

1 /1 

1/1 

C>T 

Test Stat 

1 

R 

0 
0 

0 

Rep 2 

Rep 2 

1/1 

111 

1 /1 

NA 

P-Value 

1.0000 

1.0000 

NR+R 

10 

10 
10 

Rep3 

1 

Rep 3 

111 

1/1 

1/1 

NA 

P-Type 

Exact 

Exact 

Prop NR 

1 

Rep4 

1 

Rep4 
1/1 

1/1 

1/1 

Declslon(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

PropR 

0 
0 

0 

Rep5 

Rep 5 
1/1 

1 /1 

1/1 

¼Effect 

0,0% 

0.0% 

0.0% 

Rep8 

1 

Rep6 

1/1 

1/1 

1/1 

CETIS"' v1 ,8 7.16 

Project No. 15070029 
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Rep 7 

1 

Rep7 
1/1 

1/1 

111 

Rep 8 

1 

Rep8 
1/1 

1/1 

1/1 

Rep9 
1 

Rep9 
1/1 

111 

111 

Analyst : EL 

Rep 10 

1 

Rep 10 

1/1 

1/1 

1/1 

C 
QA: _ _ _ 



CETIS Analytical Report 

Cerlodaphnia 7-d Survival and Reproduction Test 

Report Date: 

Test Code: 

23 Sep-15 10:50 (p 1 of 1) 

6AOE7119 ! 17-9296-2841 

U.S. EPA Region I Lab 

Analysis ID: 10-4083-5394 Endpoint: 6d Survival Rate CETIS Version: CET!Sv1 .8.7 
Analyzed : 08 Sep-15 11: 56 Analysis : STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 07-3453-4698 Test Type: Reproduction-Survival (7d) Analyst: 
Start Date: 22 Jul-15 Protocol: EPA/821/R-02-013 (2002) Diluent: 60 Hardness Synthetic Water 

Ending Date: Species: Ceriodaphnia dubia Brlhe: 
NA Source: In-House Culture Duration: Age: 

Batch Note: Walton & lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Code Sample Notes 

240 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

201 Walton & Lonsbury S1Jrface Water- Chronic C. dubia Test July15 

205 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Code 

240 

201 

205 

Sample Code 

240 

201 

205 

. Sample 10 

05-2576-4386 

14-2074-0578 

16-3513-4686 

Material Type 
Reference water 

Site Surface Water 

Site Surface Water 

Sample Date Receive Date Sample Age Client Name 

22 Jul-15 

22 Jul-15 

22 Jul-15 

Sample Source 

Walton & Lonsbury 

Warton & Lonsbury 

Walton & Lonsbury 

NA EPA Region I 

NA 
NA 

Station Location 

240 

201 

205 

Project 

walton & lonsbury 

Latitude Longitude 

Data Transfonn Zeta Alt Hyp Trials Seed Test Result 

Untransrorme<I 

Fisher Exact/Bonferroni•Holm Test 

Sample VS 

240 

240 

Data Summary 

Sample Code 

240 

20 1 

205 

Sample 

201 

205 

6d Survival Rate Detail 

Sample Code 

240 

201 

205 

6d Survival Rate Binomials 

Sample Code 

240 

201 

205 

000-446-187-2 

NR 
9 
10 

10 

Rep 1 

1 

1 

Rep 1 
1 /1 

1/1 

1/1 

C> T 

Test Stat 

1 

R 

0 

0 

Rep2 

Rep 2 
1/1 

1/1 

1/1 

NA 

P.Value 

1.0000 

1,0000 

NR+R 

10 

10 

10 

Rep 3 

Rep 3 
1 /1 

1/1 

1/1 

NA 

P-Type 

Exact 

Exact 

Prop NR 

0.9 

Rep4 

1 

Rep4 

111 

1 /1 

1 /1 

Oecision{a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Prop R 
0.1 

0 

0 

Rep 5 

Rep 5 

1/1 

1 /1 

1/1 

%Effect 

0.0¾ 

-11.11% 

-11.11 % 

Rep 6 

Rep 6 

1/1 

1 /1 

1 /1 
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Rep7 

Rep 7 

1/1 

1 /1 

1 /1 

Rep 8 

Reps 

1 /1 

1 /1 

1 /1 

Rep 9 

0 

1 

Rep 9 
0/1 

1/1 

1/1 

Rep 10 

1 

Rep 10 

1/1 

1/1 

1/1 

n,. . (C Analyst; Ee... ---. 



CETIS Analytical Report 

Ceriodaphnla 7-d Survival and Reproduction Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Da.te: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 
220 

305 

312 

06-4686-9763 Endpoint: Reproduction 

08 Sep-1511 :56 Analysis: Parametric-Control vs Treatments 

07-3453-4698 Test Type: Reproduction-Survival (7d) 

22 Jul-15 Protocol : EPA/821 /R-02-013 (2002) 

Species: Ceriodaphnia dubia 

NA Source: In-House Culture 

Watton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Notes 

Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Watton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Report Date: 

Test Code: 

23 Sep-15 10:50 (p 1 of 1) 

6ADE7119 I 17-9296-2841 

U.S. EPA Region I Lab 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: 60 Hardness Synthetic Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
220 

305 

312 

Sample Code 

220 

305 

312 

Data Transfonn 

Untransformed 

06-9023-21 18 

14-5331-8785 

00..$663-3720 

Material Type 

Reference water 

Site Surface Water 

Sile Surface Water 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

220 305 

312 

ANOVATabfe 

Source Sum Squares 

Between 451.6667 

Error 1263.8 

Total 1715.467 

Distributional Tests 

Attribute Test 

22 Jul-15 

22 Jul-15 

22 Jul-15 

Sample Source 

Walton & Lonsbury 

Wafton & Lonsbury 

Walton & Lonsbury 

Aft Hyp Trials 

C>T NA 

Test Stat Critical 

-1 ,634 1.997 

-3.105 1.997 

Mean Square 

225.8333 

46.80741 

Test Sta.t 

Variances Bartlett Equality of Variance 2.089 

Distribution Shapiro-Wilk W Normality 0.951 

Reproduction Summary 

Sample Code Coun·t Mean 95% LCL 

220 10 27.3 23.83 

305 10 32.3 26.91 

312 10 36.8 31.25 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 
220 38 24 33 

305 35 36 38 
312 37 22 25 

000-446-187-2 

NA 
NA 
NA 

EPA Region I wallon & lonsbury 

Station Location Latitude Longitude 

220 

305 

312 

Seed 
NA 

MSD OF P-Yalue 

6.111 18 0.9846 

6.111 18 0.9998 

OF F Stat 

2 4.825 
27 

29 

Critlcaf P•Value 

9.21 0.3518 

0.9031 0.1798 

95% UCL Median 

30.77 25 

37.69 34.5 

42.35 39 

Rep4 Reps 

30 25 

19 33 

48 40 
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PMSD Test Result 

22.4% 

P-Type Decision(a:5%) 

COF Non-Significant Effect 

COF Non-Significant Effect 

P-Vafue Decislon(a:5%) 

0,0162 Significan.t Effect 

Decislon(a:1 %) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

23 38 1.535 17.78% 0.0% 

19 4 1 2.381 23.31% -18.32% 

22 48 2.453 21 .08% -34.8% 

Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

24 23 25 25 26 

34 41 21 39 27 

41 36 41 38 40 
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CETIS Analytical Report 

Cerlodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-5649-9969 Endpoint: Reproduction 
Analyzed: 08 Sep-151 1:56 Analysis: Parametric-Control vs Treatments 

Batch ID: 07-3453-4698 Test Type: Reproduction-Survival (7d) 

Start Date: 22Jul-15 Protocol : EPA/821/R-02-013 (2002) 

Report Date: 

Test Code: 

-23 Sep-,-1510 50 (p 1 of 1) 

6ADE7119 J 17-9296-2841 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: 

Diluent: 60 Hardness Synthetic Water 

Species: Ceriodaphnia dubia Ending Date: Brine: 

NA Source: In-House Culture Duration: Age: 

Batch Note: Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Code Sample Notes 

240 Walton & Lonsbury Surface Water- Chronic C, dubia Test July15 

201 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

205 Walton & lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Code Sample JO Sample Date Receive Date Sample Age Client Name 

240 

201 

205 

Sample Code 

240 

201 

205 

Data Transfonn 

Untransformed 

05-2576-4386 

14-2074-0578 

16-3513-4686 

Material Type 

Reference water 

Site Surface Water 

Site Surface Water 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

240 201 

205 

ANOVA Table 

Source Sum Squares 

Between 700.4667 
Error 1651 
- · -
Total 2351 .467 

Distributional Tests 

Attribute Test 

22 Jul-15 

22 Jul-1 5 

22 Jul-15 

Sample Source 

Walton & Lonsbury 

Watton & Lonsbury 

Walton & Lonsbury 

Alt Hyp Trials 

C>T NA 

Test Stst Crltlca l 

·3.374 1.997 
-1.458 1.997 

Mean Square 

350.2333 
61.14815 
-

Test Stat 

Variances Bartlett Equality of Variance 4.319 
Distribution Shapiro-Wilk W Normality 0.9502 

Reproductlon Summary 

Sample Code Count Mean 95% LCL 

240 10 21 .9 15.19 
201 10 33.7 30.41 
205 10 27 20.83 

Reproductlon Detail 

Sample Code Rep 1 Rep 2 Rep 3 

240 28 26 13 

201 37 31 38 

205 14 24 20 

NA 
NA 
NA 

EPA Region I 

Station Locat.ion La.tltude 

240 

201 

205 

Seed PMSD Test Result 

NA 31 .9% 

MSO OF P-Value P-Type Declslon(a:5%) 

6.985 18 0.9999 CDF Non-Significant Effect 
6.985 18 0.9763 GDF Non-Significant Effect 

OF F Stat P-Value Ottt:islon(a:5%) 

2 5.728 0.0084 Significant Effect 
27 
29 

Critical P-Value Declslon(a:1%) 

9.21 0.1154 Equal Variances 
0.9031 0.1715 Normal Distribution 

95% UCL Median Min Max Std Err 

28.61 25 5 33 2.964 

36.99 34.5 23 38 1.453 
33.17 29 14 37 2.728 

Rep4 Rep5 Rep6 Rep7 Reps 

33 24 15 27 15 

23 33 37 38 35 

28 37 33 35 30 

Project 

walton & lonsbury 

Longitude 

CV% %Effect 

42.81% 0.0% 
13.64% -53.88% 
31 .96% -23.29% 

Rep 9 Rep 10 

5 33 

34 31 

14 35 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analy,sis ID: 05-4233--4204 Endpoint: Reproduction 
Analyzed: 08 Sep-1511 :24 Analysis: Nonparan,etric-Control vs Treatments 

Batch ID: 07-3453--4698 Test Type: Reproduction-Survival {7d) 

Start Date: 22 Jul-15 Protocol; EPA/821/R-02-013 (2002) 

Report Date; 

Test Code: 

23 Sep-15 10:50 (p 1 of 2) 

6ADE7119 j 17-9296-2841 

U.S. EPA Region I Lab 

CETIS Version: CET1Sv1 ,8,7 

Official Results: Yes 

Analyst: 

DIiuent: 60 Hardness Synthetic Water 

Species: Ceriodaphnia dubia Ending Date : Brin 

NA Source: In-House Culture Duration: Age: 

Batch Note: Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Code Sample Notes 

207 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

212 Walton & Lonsbury· Surface Water- Chronic C. dubla Test July15 

210 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

218 Walton & Lonsbury Surface Water- Chronic C. dubia Test July15 

Sample Code Sample ID Sample Date Receive Date Sample Age CllentName 

207 

212 

210 

218 

Sample Code 

207 

212 

210 

218 

Data Transform 

Untransformed 

17-9560-3092 

09-3398-6288 

15-6907-6206 

20-6649--4377 

Material Type 

Reference water 

Site Surface Water 

Sile Surface Water 

Site Surface Water 

Zeta 

NA 

22 Jul-15 

22 Jul-15 

22 Ju!-15 

22 Jul-15 

Sample Source 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Walton & Lonsbury 

Alt Hyp Trlals 

C>T NA 

Steet'Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical 

207 212 55 77 
210 55 77 
218 114.5 77 

ANOVA Table 

Source Sum Squares Mean Square 

Between 9581 .9 3193.967 
Error 1270 35 ,27778 
Total 10851.9 

Distributional Tests 

Attribute Test Test Stat 

Variances Mod Levene Equality of Variance 12.92 
Variances Levene Equality of Variance 18.15 

Distribution Shapiro-Wilk W Normality 0.886 

Reproduction Summary 

Sample Co.de Count Me.an 95% LCL 

207 10 29,6 24.12 
212 10 0 0 
210 10 0 0 
218 10 32.2 25.71 

NA EPA Region I 

NA 
NA 
NA 

Station Location Latitude 

207 

212 

210 

218 

Seed PMSD Test Result 

NA 19.1% 

Ties OF P-Value P-Type Decision(a:5%) 

0 18 0,0002 Asymp Significant Effect 

0 18 0.0002 Asymp Significant Effect 

3 18 0.9333 Asymp Non-Significant Effect 

OF F Stat P-Value Declsion(a:5%) 

3 90.54 <0.0001 Significant Effect 
36 
39 

Critical P-Va!ue Declsion(a:1 o/a) 
4.377 <0.0001 Unequal Variances 
4.377 <0.0001 Unequal Variances 

0.9236 00008 Non-normal Distribution 

95% UCL Median Min Max Std Err 

35.08 28 18 41 2.423 

0 0 0 0 0 
0 0 0 0 0 
38,69 30.5 17 45 2.871 

P,roject 

walton & lonsbury 

Longitude 

CV% %Effect 

25.89% 0.0% 
100.0% 
100,0% 

28, 19% -8.78% 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and ReproductJon Test 

Analysis ID: 05-4233-4204 Endpoint: 

Analyzed: 08 Sep-15 11 :24 Analysis: 

Reproduction Detail 

Sample Code Rep 1 Rep 2 

207 27 25 

212 0 0 

210 0 0 

218 31 45 

000-446-187-2 

Reproduction 

Nonparametric-Control vs Treatments 

Rep3 
36 

0 

0 

27 

Rep4 Rep5 
29 34 
0 0 

0 0 

26 44 

CE;TIS'" v1 8.7.16 
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Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Rep6 Rep7 
39 18 

0 0 

0 0 
30 40 

23 Sep-15 10:50 (p 2 of 2) 

6AOE7119 I 17-9296-2841 

U.S. EPA Region I Lab 

CETISv1 .8.7 

Yes 

Rep8 Rep9 Rep 10 

41 21 26 

0 0 0 

0 0 0 

37 17 25 

Analyst: l;.':C.. ('b QA: __ _ 
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1.0 INTRODUCTION 

This report describes the toxicity testing results of 15 sediment samples that were collected from 
three general areas (Bliss Brook, Southern Wetland, and Mechanics Pond/Ten Mile River/ Bungay River) 
at the Walton & Lonsbury Superfund Site (the Site) in Attleboro, MA. Three reference samples were also 
collected, one associated with each general area of the Site. 

The Walton & Lonsbury Superfund Site (the Site) at 78 North Avenue in Attleboro, MA housed a 
13,500 ft2 chromium plating facility. The facility, which operated from 1940 to 2007, was used to chrome 
plate very large and/or long objects such as pistons for large hydraulic equipment or rollers for paper 
mills. Copper plating operations also took place for some time until the building was remodeled in the 
1950s. 

A number of chemicals were used and left as waste in the operations process. All wastes 
generated by the facility between 1940 and 1970 were discharged untreated via an underground pipe into 
the wetlands located on the southern portion of the property. After 1970, chrome hydroxide sludge 
generated by the treatment system at the facility was discharged to an unlined lagoon and additional 
wastewater was discharged to a second unlined surface impoundment. An on-site dry well also received 
gray water from the facility, effluent from leaky plating tanks, and roof runoff containing chromium 
condensate from the process air vents. The chemicals in some of these wastes reached the shallow 
ground water table below the facility and were transported to Bliss Brook via regional groundwater flow. 

The Contaminant of Concern (COG) for this sampling event is hexavalent chromium. The 
chromium compounds on Site were the result of using chromic acid to perform chrome plating in the 
plant. 

The 15 sediment samples from the Site and reference locations were collected on four separate 
Site visits on July 22, 23, and 27, 2015. ESAT assisted with the sampling conducted by AECOM and 
United States Environmental Protection Agency (EPA) Office of Environmental Measurement and 
Evaluation (OEME) facility in North Chelmsford, MA. All sediment samples were delivered to the New 
England Regional Laboratory (NERL) and were kept at 4°C until test initiation. Separate sediment 
samples were collected for chemical analysis. 

1.2 Technical Direction Forms 

The EPA issued TDF No. 617 on June 29, 2015. The TDF was amended on July 23, 2015 to 
extend the completion date to November 13, 2015 due to the end of a contract year. The TDF was 
amended a second time (amendment B) on December 1, 2015 to extend the completion date to 
December 16, 2015. ESAT varianced the report an additional week until December 23, 2015. ESAT 
submitted a second variance to extend the TDF until January 13, 2016 to allow for time to compile and 
prepare a complete PDF of the final report. The report was submitted on January 13, 2016 to the EPA 
Quality Assurance Officer (QAO) for review. Following the review TDF No. 617 was amended 
(amendment C) on January 25, 2016 to allow ESAT to address comments and edits requested by the 
QAO. ESAT varianced the TDF until February 12, 2016 to complete all the requested revisions and re 
submit the final report. 

The TDF requested that ESAT perform a two-species bulk sediment toxicity test on about 15 
samples collected from the Walton & Lonsbury Site noting that due to the number of samples it may be 
necessary to split this effort into two testing events. 

2.0 STUDY OBJECTIVES 

As requested, under a separate TDF ESAT assisted with the collection of 4 sediment samples on 
July 22, 23 and 27, 2015 and transported an additional 11 sediment samples to the NERL for biological 
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toxicity testing and chemical analysis. ESAT used samples collected for biological toxicity testing in a 
two-phase, 10-day sediment toxicity test using juveniles of the benthic invertebrates Hya/ella azteca (a 
freshwater amphipod) and larvae of Chironomus dilutus (a midge-fly). 

The objective of these tests were to determine if responses by the test organisms exposed to Site 
sediment from the southern wetland, Mechanics Pond/Ten Mile River/Bungay River, and Bliss Brook 
differed significantly from the response to samples collected at reference locations for each of the three 
areas. A laboratory control sample was used during parts 1 and 2 of the test to verify that the organisms 
were heathy and that the test passed Test Acceptability Criteria (TAC) specified by EPA (2000). 

The measured endpoints for H. azteca were survival, dry biomass and dry weight. For C. dilutus, 
survival, ash-free dry biomass and ash-free dry weight (AFDW) were the selected endpoints. Survival for 
both species was determined by counting the number of live organisms per replicate on day 10. H. 
azteca dry biomass was calculated by weighing the surviving organisms following 24 hours of drying and 
dividing by the number of introduction organisms (10). The H. azteca dry weight was calculated by using 
the same dry weight used in the dry biomass calculation but was divided by the number of surviving 
organisms. C. dilutus ash-free dry biomass was based on the total AFDW of the surviving organisms 
which was the difference between the total dry weight after 24 hours of drying and the AFDW after 2 
hours in a muffle furnace. The AFDW was divided by the number or organisms introduced (10) to 
calculate an ash-free dry biomass. AFDW for C. dilutus was determined by using the same total AFDW 
and dividing by the number of surviving organisms at the end of the test. The key difference between 
biomass and weight and ash-free dry biomass and AFDW is that biomass accounts for survival, whereas 
weight is based on the number of surviving organisms. 

The sediment toxicity test was run as a two part test with samples collected from the southern 
wetland and the mechanics pond/ ten mile River/Bungay River area being run during part 1 and samples 
from Bliss Brook being run during part 2. The test was divided into two parts due to the total number of 
sampling stations (15). Running all samples at one time for both species including a laboratory control for 
each species would have required over 270 beakers and a very large supply of healthy test organisms. 
Dividing the test into two parts made it more manageable for the biologists setting up, monitoring and 
ending the toxicity tests. 

3.0 MATERIALS & METHODS 

3.1 Sample Locations 

I 

I 

I 

Table 1: Sediment Toxicity Tests - Part 1 

Sample ID (Collection Date) 

SD-240 (07/27/15) 

SD-203 (07/23/15) 

SD-205 (07/23/15) 

SD-301 (07/27/15) 

SD-220 (07 /23/15) 

SD-224 (07/23/15) 

Location information 

Southern Wetland 
Reference for Southern Wetland- Site in cattails, 1 O" water. Represents 
emergent wetland habitat for Southern Wetland. Low SVOCs. TOC = 20% 
High sediment chromium. Sample as far out into wetland toward P78 SB-125 
as possible. Samples toward location P78 SB-125, were lOx higher chromium. 
Low pesticides, low SVOCs, high TOC. 
Highest Ph. 1&2 chromium. Other elevated metals. Near outlet from Southern 
Wetland. Detected pesticides, VOCs and SVOCs. 

Elevated chromium, lower copper. Low TOC, low SVOC, low pesticides. 

Mechanics Pond/ Ten Mile River/Bungay River 

Reference for Mechanic Pond-Located immediately upstream of Mechanics 
Pond. Need boat* 

Shallow Open water (OW). Cr = 732 mg/kg. 

Project #'s 1570039 & 15070053 
4 of97 

Need boat* 

I 

I 

I 



SD-226 (07/22/15) 
Edge of Palustrine Emergent Wetland (PEM). High chromium ( 4870 mg/kg). 
PEM, sediment may be too cohesive. Need Boat* 
Highest sediment chromium. Deepest depth of water, high TOC. Sample 

SD-312 (07/22/15) 
described as II gelatinous. 11 Sample texture may not be suitable for pore water. 
The location in the pond may need to be adjusted to find suitable substrate. 
Need boat* 

Table 2: Sediment Toxicity Tests - Part 2 

Sample ID (Collection Date) Location information 

Bliss Brook 

SD-207 (07 /23/15) Reference for Bliss Brook- Stream channel sample, moderate TOC, low CO PCs. 

SD-208 (07/22/15) 
Elevated chromium, low concentrations of other COPCs and moderately high 
TOC (9.4%). 

SD-210 (07/22/15) 
Lowest Chromium in the upper brook, moderate TOC (5% ). Co-locate with 
SW 

SD-211 (07 /22/15) Elevated Cr (VI), higher VOCs and low TOC. 

SD-212 (07/22/15) High chromium, high TOC. Co-locate with SW 

SD-214 (07/27/15) Highest sediment Cr in Brook. High TOC. 

SD-218 (07/27/15) Co-locate with SW, represent lower segment of the brook and low TOC. 

Table 1 and Table 2 lists sample location information, collection dates, and Sample IDs for Test Group 1 
and Test Group 2 respectively. 

3.2 Sediment Sample Collection Locations 

The site wetland 

A large wetland is located along the southern boundary of the Site. It is bordered to the east by 
North Avenue, to the south by Deanville Road, and further to the west by 1-95. This wetland received 
untreated chrome plating wastes from the facility for several decades. That part of the wetland closest to 
the Site was excavated down to clean substrate as part of a Time-Critical Removal Action (TCRA). This 
highly-contaminated material was placed on-site underneath large blue tarps for future disposal. 

The excavated depression covers about one acre and has naturally refilled with surface water 
over time. All of the trees in several additional acres of the wetland south of the remediated area were 
also removed in anticipation of more excavation, which was then placed on hold. The remaining trees 
growing further south towards Deanville Road were left untouched. 

Bliss Brook 

Bliss Brook originates in a large marshy area well to the northwest of the Site. Highly
contaminated ground water from the site flows in a south-easterly direction underneath North Avenue and 
down Paulette Lane before it recharges Bliss Brook. A marshy floodplain between Paulette Lane and 
Bliss Brook was completely excavated as part of the TCRA to limit potential harm to human health and 
the environment from high Cr levels. The brook itself was also widened and moved as part of this 
remedial action. The excavated floodplain was completely backfilled, graded, and capped. A "reactive 
wall" was also placed between it and the brook to mitigate the Cr levels entering the brook via on-going 
groundwater recharge. 

As part of the TCRA both banks have been armored with rip-rap rocks to prevent future erosion. 
The substrate across from the remediated area consists of gravel and pebbles overlain by a 4-8" layer of 
soft silt. All riparian vegetation in this section of the brook was removed as part of the TCRA activities but 
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is expected to grow back naturally over time. The substrate consists mostly of coarse sand, gravel, and 
pebbles, but also contains soft depositional areas. Bliss Brook joins with the Bungay River about 300 feet 
south of West Street. 

Bungay River 

The Bungay River is a more substantial body of water which appears to have its source several 
miles north of the Site just west of Greenwood Lake and east of 1-95. It flows mostly through an extensive 
wetland/woodland habitat before passing through Attleboro. The Bungay River is of concern to this 
evaluation because it is the direct recipient of Cr-contaminated surface water from Bliss Brook. The Cr 
originates as groundwater recharge and as wetland runoff. However, the Bungay River merges with the 
Ten Mile River less than 300 feet downstream of the confluence with Bliss Brook. 

Ten-Mile River and Mechanics Pond 

Surface water from Bliss Brook, which flows into Bungay River then joins the Ten Mile River 
south of West Street. The Ten Mile River flows southwestward eventually joining the Seekonk River north 
of Providence, Rhode Island, which becomes the Providence River and discharges into Narragansett Bay 
about 12 miles from the site. When the Ten Mile River floods, the water level in Bliss Brook can rise 
rapidly as floodwater is stored in the low-lying wetland areas to the north (AECOM, 2015). 

Chain-of-custody records are included in Appendix A. 

3.3 Toxicity Testing Methods 

A two-part, 10-day sediment toxicity test was run with two different species of benthic 
invertebrates including the midge-fly larva C. dilutus and the freshwater amphipod, H. azteca. During part 
1 the toxicity of the following sediment samples was tested: A laboratory control sample, SD-205, SD-
203, SD-301, SD-224, SD-226, SD-312, SD-220 (reference), and SD-240 (reference). During part 2 the 
toxicity of the following sediment samples was tested: a laboratory control sample, SD-208, SD-210, SD-
211, SD-212, SD-214, SD-218, and SD-207 (reference). 

Part 1 ran from August 3, 2015 - August 14, 2015 and Part 2 ran from August 24, 2015 -
September 4, 2015. The toxicity tests followed procedures in the EPA Ecosystem Assessment (ECA) 
Biology Section Standard Operating Procedure (SOP) Static Bulk Sediment Toxicity Testing, which 
describes sediment toxicity tests methods according to EPA (2000). It should be clarified that sediment 
sample IDs were changed (as one example) from "SD-205" to test species-205 (i.e. "Ha205" and 
"CD205'J when recording sediment toxicity test related measurements (i.e. daily overlying water 
chemistry and Sediment Toxicity Test System (STTS) observation log book observations) and test results 
in order to identify the location being tested, as well as the species being tested. The number in every 
sample ID remains consistent with the original sediment sample ID. 

In preparation for using the STTS a bottle check was conducted on all banks intended for use in 
the sediment toxicity tests. Ten pre-weighed bottles per bank were placed under 10 needle syringes to 
receive water. The system was then run through 1 renewal cycle and stopped. The outside of the bottles 
were dried and weighed. All weights should fall within ±10% of the mean. All banks used in both part 1 
and 2 of the sediment toxicity test passed the bottle check. 

Test chambers consisted of 300-ml glass beakers with Nitex-covered notched openings and 
cheesecloth attached to the outside to allow for a flow-through system. Eight replicates per species were 
used for each sediment sample. Artificial sediment was used for the laboratory control. Each test 
chamber received about 100 ml of sediment and were set into the STTS one day prior to test organism 
introduction. Following the introduction of sediments, one renewal cycle was run in the STTS to fill the 
test vessels with overlying water. The vessels were left to sit overnight before the test organisms were 
introduced. The overlying water was tested for conductivity, pH and dissolved oxygen prior to organisms 
introduction. Overlying water consisted of 90 mg CaCOa/liter Hardness Process Water (HPW). The 
hardness and alkalinity of each new batch of water used during the test was checked to verify results 
were within an acceptable range (about 90 hardness and an alkalinity of 60 - 70). 
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Ten second-to-third instar larval stage C. dilutus (age 11-12 days) were randomly introduced to 
each test chamber for the C. dilutus test. Ten H. azteca that had been sieved through a #60 sieve three 
days prior to the test were introduced into each test chamber for the H. azteca test. Healthy and active 
organisms were chosen and carefully transferred, keeping each one completely submerged in water from 
holding tray to test chamber. Eight test pans (representing the eight replicates) were pre-weighed and 
during organism introduction 10 H.azteca were placed on each pan. These pans were then dried 
overnight to represent the initial weight of H. azteca at the start of the test. This initial weight is needed in 
order to measure growth in the H.azteca control samples for the purposes of meeting the test 
acceptability criteria or measurable growth. All H. azteca replicates during parts 1 and 2 of the toxicity 
test exceeded the average initial H.azteca weight indicating measurable growth in all replicates. 

The EPA method recommends the test chambers be maintained at 23 ± 1 °C. Therefore every 
effort was made to keep test chamber temperatures at 23± 1 °C in the STTS at the OEME laboratory with 
a 16:8 hour light/dark cycle using cool-white fluorescent lights during parts 1 and 2 of the toxicity tests. 
Water renewals initially occurred once daily using the automatic renewal system associated with the 
STTS. 

Each H. azteca replicate was fed 1.0 ml of a Yeast-Alfalfa-Fish flake chow mixture (YAF) after AM 
renewals. Each C. dilutus replicate was fed 1.5 ml of 4 grams/liter Tet-Shake (4 grams Tetramin flakes/1 
liter distilled deionized water) daily after AM renewals. Water flow, renewal time, light intensity, and the 
minimum and maximum temperatures were recorded in the STTS monitoring log daily. The C. dilutus 
beakers during both Part 1 and 2 tests were not fed on the final 2 days of testing due to low DO values in 
the control (2.44 mg/L part 1 and 1. 7mg/L part 2) and sample 205 (2.46 mg/L part 1 ). 

Temperature, pH, Dissolved Oxygen (DO), conductivity, hardness, alkalinity, and ammonia (NH3) 
were measured in a composite of the overlying water from each sample station at the start of the test (day 
0) and recorded in the Biology Chemistry log book. Each subsequent morning throughout the exposure 
period temperature, pH, DO, and conductivity were measured in a composite sample of overlying water 
obtained from each sample station and each test species (H. azteca and C. dilutus). Temperature, pH, 
DO, conductivity, hardness, alkalinity, and NH3 were also measured in a composite sample of overlying 
water for each sample station and test species at the end of the 10-day exposure period. Water 
chemistry for H. azteca data is presented in Appendix B and water chemistry for C.dilutus is presented in 
Appendix C for of this report and discussed further in Section 4.1. This procedure was followed for both 
part 1 and part 2 of the sediment toxicity test. 

On day 10 of the tests, the renewal cycle was terminated, organisms were retrieved from their 
test beakers, rinsed free of debris with deionized water and placed on pre-weighed, pre-labeled pans. 
The surviving number of organisms from each replicate was recorded on bench sheets. Pans containing 
organisms were dried overnight at 100°C and then weighed. C. dilutus were then ashed an additional 2 
hours in a 550°C muffle furnace in order to obtain a total Ash-Free Dry Weight (AFDW). Organism 
weights were recorded in the biology laboratory organism weight logbook. Appendix D provides all the 
laboratory bench sheets. 

3.4 Statistical Analysis Methods 

Statistical analyses of the survival and growth data for both test species were conducted using 
CETIS ® (Comprehensive Environmental Toxicity Information System) v. 1.8.7.16 according to the EPA 
decision tree in EPA (2000). Survival and growth, both biomass and mean weight of survivors, were 
analyzed separately. 

Data were first compiled and analyzed using the Shapiro-Wilk W test to check for normality and 
Bartlett's test to check for homogeneity of variance. Data with normal distribution and homogeneous 
variance were analyzed using the Dunnett Multiple Comparison test. Non-normal and homogenous data 
were analyzed using the Steel Many-One Rank Sum test. All of these statistical tests were used when 
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appropriate to determine if there was a significant difference (P<0,05) between the site and reference 
samples. 

The CETIS ® statistical print-outs are provided in Appendix D. 

4.0 RESULTS 

4.1 Sediment Toxicity Test Overlying Water Chemistry 

H. azteca 

The conditions in the test chambers generally met the performance criteria for daily overlying 
water chemistry requirements, including DO no less than 2.5 mg/Land hardness, alkalinity and NH3 
experiencing equal to or less than 50% change (EPA 2000), as shown in Appendix B. The alkalinity of 
the laboratory control and the NH3 of HA 224 more than doubled from day Oto day 10. The overlying 
water temperatures (taken during the daily chemistry checks) ranged between 22.0'C and 25.2'C over 
the two 10-day test periods. There were several instances where STTS bank temperatures deviated out 
of the recommended 23QC±1 QC range. During the first few days several banks were reading below 
21.0'C for either the current, maximum or minimum temperatures. The room temperature was raised and 
after day 5 all the temperatures were within ±1 QC from 23QC. The part 2 STTS banks were all within or 
very close the ±1 QC from 23QC range. Note that deviations of temperature in the overlying water and in 
the STTS were not extreme and were not a cause for concern. 

Day 0 (initial water chemistry) NH3 concentrations for the Part 1 H. azteca test ranged from non
detect (ND), <1.0mg NHs/L to 2.9 mg/L. Day 0 NH3 concentrations for the Part 2 H. azteca test ranged 
from ND in most samples to 1.8 mg/L. On Day 10 (final water chemistry) of Part 1, the NH3 
concentrations ranged from ND to 1. 7 mg/L. On Day 10 of Part 2, five NH3 values were ND and 1.1 mg/L 
was the highest detect value. 

NH3 criteria were calculated for each sample that experienced the highest concentration of NH3 
for each phase of the test. The Day 0 NH3 levels for Part 1 and Part 2 were compared to pH-dependent 
acute NH3 criteria. The Day 10 NH3 levels for Part 1 and Part 2 were compared to pH- and temperature
dependent chronic NH3 criteria. As shown in Attachment E, all NH3 levels fell below their respective 
acute or chronic NH3 criteria. The NH3 criteria were calculated using the "salmonids absent" equations, 
which are provided on p. 54 of the CDPHE (2012). None of the NH3concentrations reached levels that 
would represent toxic levels. 

C.dilutus 

The conditions in the test chambers mostly met the performance criteria for daily overlying water 
chemistry requirements. Hardness, alkalinity and NH3 experienced equal to or less than a 50% change 
(EPA 2000), with only a few exceptions, as shown in Appendix C. DO was maintained above the 
performance criterion of 2.5 mg/L throughout the test with the exception of 2 samples (CDControl and 
CD205) on day 8 of part 1, and 1 sample (CDControl) on day 9 of part 2. The overlying water 
temperatures (taken during the daily chemistry checks) ranged between 21.4'C and 24.4'C during the 
two 10-day test periods. As stated in the H. azteca section, there were several instances where STTS 
bank temperatures deviated out of the 23QC±1 QC range, however these deviations were minor and did not 
impact the performance of the test. During part 2 STTS banks were all within or around the ±1 QC from 
23QC range. 

Day 0 NH3 concentrations for the Part 1 C. dilutus test ranged from non-detect (ND) <1.0mg 
NHs/L in over half the samples to 2.9 mg/L in HA224. Day 0 NH3 concentrations for the Part 2 C. dilutus 
test ranged from ND in 6 samples to 1.8 mg/Lin CD207. On Day 10 of Part 1, the NH3 concentration 
ranged from ND to 2.5 mg/L in CD224. On Day 10 of Part 2, NH3 values ranged from ND to 1.8 mg/L in 
CD210. 
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NH3 criteria were calculated for each sample that experienced the highest concentration of NH3 
for each phase of the test. The Day O NH3 levels for Part 1 and Part 2 were compared to pH-dependent 
acute NH3 criteria. The Day 10 NH3 levels for Part 1 and Part 2 were compared to pH- and temperature
dependent chronic NH3 criteria. As shown in Attachment E, all NH3 levels fell below their respective 
acute or chronic NH3 criteria. The NH3 criteria were calculated using the "salmonids absent" equations, 
which are provided on p. 54 of the CDPHE (2012). None of the NH3concentrations reached levels that 
would represent toxic levels. 

4.2 H. azteca Survival and Growth 

The endpoints measured for H. azteca were survival and growth measured as dry biomass and 
dry weight after the 10 day exposure period. Table 1 and Figure 1 provide the survival data. The 
minimum TAC for survival is 80% as specified in EPA (2000). Survival in the laboratory control during 
part 1 was 83.8% and 96.3% during part 2. Both laboratory controls met the TAC. 

The survival at reference sample HA220 was compared to the survival at Site samples HA224, 
HA226 and HA312 from the Mechanic Pond/Ten Mile River/Bungay River area. The Bartlett Equality of 
Variance and the Shapiro-Wilk W normality tests were used to determine variances and distribution. The 
data was found to have equal variances with normal distribution therefore the Dunnett Multiple 
Comparison test was selected to assess whether the site samples were significantly different from 
HA220. The survival at HA312 was found to be significantly different while HA224 and HA226 were not 
when compared to the reference survival. 

The survival at reference sample HA240 was compared to the survival at Site samples HA205, 
HA203, and HA301 from the Southern Wetland. The Bartlett Equality of Variance and the Shapiro-Wilk 
W normality tests were used again to determine variances and distribution. The data was found to have 
equal variances with a non-normal distribution. The Steel Many-One Rank Sum test determined that 
survival at Site sample HA203 was significantly different from survival at reference sample HA240. 

The survival at reference sample HA207 was compared to the survival results from six samples 
from Bliss Brook (HA208, HA210, HA211, HA212, HA214, and HA218). The data had equal variances 
with non-normal distribution determined from the Bartlett Equality of Variance and the Shapiro-Wilk W 
normality. The Steel Many-One Rank Sum test determined that no Site samples were found to be 
significantly different from the reference. 
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Table 1. Summary of H. azteca survival 

Replicate Part 1 L.C. HA220 (Ref) HA224 HA226 HA312 HA240 (Ref) 

1 90.0 90.0 90.0 100.0 80.0 100.0 

2 100.0 90.0 90.0 90.0 50.0 100.0 

3 80.0 100.0 90.0 80.0 50.0 90.0 

4 50.0 80.0 80.0 100.0 80.0 90.0 

5 90.0 70.0 100.0 90.0 80.0 90.0 

6 90.0 100.0 70.0 60.0 40.0 90.0 

7 100.0 100.0 90.0 100.0 90.0 100.0 

8 70.0 80.0 90.0 50.0 80.0 100.0 

Average% 
Survival 83.8 88.8 87.5 83.8 68.8 95.0 

Fiaure 1. Summary of H. azteca survival 
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HA210 HA211 HA212 HA214 HA218 
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The TAC for growth of the control organisms, as specified in EPA (2000) is for measureable growth to take 
place by the end of the 10-day exposure period which was met in both part 1 and 2 of the sediment toxicity test, see 
Appendix G. Table 2 and Figure 2 provide the H. azteca dry biomass data. Dry biomass was determined from the 
final total dry organism weight divided by the number of organisms introduced. 

The dry biomass from reference sample HA220 was compared to the dry biomass at Site samples HA224, 
HA226, and HA312 from the Mechanic Pond/Ten Mile River/Bungay River area. The Bartlett Equality of Variance and 
the Shapiro-Wilk W normality tests were used to determine variances and distribution. The data was found to have 
equal variances with normal distribution therefore the Dunnett Multiple Comparison test was selected to assess 
whether the site samples were significantly different from HA220. Site samples HA224, HA226, and HA312 were 
found to be significantly different when compared to HA220. 

The dry biomass from reference sample HA240 was compared to the dry biomass results from Site samples 
HA205, HA203, and HA301 from the Southern Wetland. The data was found to have equal variances with normal 
distribution determined from the Bartlett Equality of Variance and the Shapiro-Wilk W normality tests. The Dunnett 
Multiple Comparison test determined no Site samples to be significantly different from the reference sample. 

The dry biomass from reference sample HA207 was compared to six samples from Bliss Brook (HA208, 
HA210, HA211, HA212, HA214, and HA218). The Bartlett Equality of Variance and the Shapiro-Wilk W normality 
tests were used to determine the data was of equal variances with normal distribution. The Dunnett Multiple 
Comparison test determined that dry biomass from Site sample HA211 was significantly different from the reference 
sample dry biomass. 

Mean dry weight was determined from the final total dry organism weight divided by the number of organism 
alive at the termination of the test. The mean dry weight for reference sample HA220 was compared to the mean dry 
weight at Site samples HA224, HA226, and HA312. The Bartlett Equality of Variance and the Shapiro-Wilk W 
normality tests were used to determine that the data had equal variances with normal distribution. The Dunnett 
Multiple Comparison test was selected to assess whether the site samples were significantly different from HA220. 
Site sample HA312 was found to be significantly different when compared to HA220. 

The mean dry weight for reference sample HA240 was compared to the dry weight results from Site samples 
HA205, HA203, and HA301. The data was found to have equal variances with normal distribution determined from 
the Bartlett Equality of Variance and the Shapiro-Wilk W normality tests. The Dunnett Multiple Comparison test 
determined no Site samples to be significantly different from the reference sample. 

The dry weight from reference sample HA207 were compared to six samples from Bliss Brook (HA208, 
HA210, HA211, HA212, HA214, and HA218). The Bartlett Equality of Variance and the Shapiro-Wilk W normality 
tests were used to determine the data was of equal variances with normal distribution. The Dunnett Multiple 
Comparison test determined that no Site samples were significantly different from the reference sample. Table 3 and 
Figure 3 provide the H. azteca mean dry weight data. 
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Table 2. Summary of H. azteca dry biomass 

Replicate Part 1 L.C. HA220 (Refl HA224 HA226 HA312 HA240(Refl HA205 

1 0.040 0.110 0.079 0.052 0 .026 0.073 0.075 

2 0.059 0.070 0.064 0.069 0.036 0.085 0.093 

3 0.042 0.095 0.061 0.077 0.024 0.048 0.053 

4 0.030 0.071 0.058 0.074 0.060 0.051 0.068 

5 0.072 0.059 0.074 0.056 0 .037 0 .106 0.089 

6 0.061 0.080 0.060 0.041 0.032 0.071 0.068 

7 0.079 0.048 0.049 0.088 0.042 0.077 0.092 

8 0.032 0.099 0.048 0.039 0.033 0.062 0.072 
Average Dry 
Biomass (mg) 0 .052 0.079 0 .062 0.062 0.036 0.072 0.076 

Figure 2. Summary of H. azteca average dry biomass 
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Table 3. Summary of H. azteca dry weight 

Replicate Part 1 L.C. HA220 (Ref) HA224 HA226 HA312 HA240 (Ref) HA205 HA203 HA301 Part 2 LC. HA207 (Ref) 

1 0.044 0.122 0.088 0.052 0.032 0.073 0.094 0.135 0.079 0.098 0.118 
2 0.059 0.078 0.071 0.077 0.072 0.085 0.093 0.054 0.076 0.112 0.121 
3 0.053 0.095 0.068 0.096 0.048 0.053 0.059 0.076 0.090 0.116 0.087 
4 0.060 0.089 0.073 0.067 0.075 0.057 0.068 0.125 0.077 0.093 0.108 
5 0.080 0.084 0.074 0.062 0.046 0.118 0.099 0.056 0.081 0.112 0.117 
6 0.068 0.080 0.086 0.068 0.080 0.079 0.097 0.081 0.080 0.116 0.095 
7 0.079 0.048 0.054 0.088 0.047 0.077 0.092 0.075 0.084 0.099 0.115 
8 0.046 0.124 0.053 0.078 0.041 0.062 0.072 0.069 0.084 0.093 0.100 

Mean Dry 
Weight (mg) 0.061 0.090 0.071 0.074 0 .055 0 .075 0 .084 0.084 0 .082 0.105 0 .108 

Figure 3. Summary of H. azteca mean dry weight 
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4.3 C. dilutus Survival and Growth 

The C. dilutus test endpoints were survival and growth measured as ash-free dry biomass and AFDW after 10 
days of exposure. The results were used to determine if the percent survival and the mean organism Ash Free Dry 
Weight (AFDW) were different between the reference samples and on-site samples at the end of the 10-day exposure 
period. Both part 1 and part 2 of the C. dilutus test met the survival threshold of 70% for the laboratory controls as 
specified in EPA (2000). 

The survival at reference sample CD220 was compared to the survival at Site samples CD224, CD226 and 
CD312 from the Mechanic Pond/Ten Mile River/Bungay River area. The Bartlett Equality of Variance and the Shapiro
Wilk W normality tests were used to determine variances and distribution. The data was found to have equal 
variances with non-normal distribution therefore the Steel Many-One Rank Sum test was selected to assess whether 
the site samples were significantly different from CD220. The survival at the Site samples were found to not be 
significantly different when compared to the reference survival. 

The survival at reference sample CD240 was compared to the survival at Site samples CD205, CD203, and 
CD301 from the Southern Wetland resulting in the same outcome from the comparison above. The Bartlett Equality 
of Variance and the Shapiro-Wilk W normality tests were used to determine variances and distribution. The data was 
found to have equal variances with a non-normal distribution. The Steel Many-One Rank Sum test determined that 
survival from the Site samples were not significantly different from survival at reference sample CD240. 

The survival at reference sample CD207 was compared to the survival results from six samples from Bliss 
Brook (CD208, CD210, CD211, CD212, CD214, and CD218). The data had equal variances with non-normal 
distribution determined from the Bartlett Equality of Variance and the Shapiro-Wilk W normality. The Steel Many-One 
Rank Sum test determined that survival at the Site samples were not significantly different from the reference survival. 

Table 4 and Figure 4 provide C. dilutus survival data. 
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Table 4. Summary of C. dilutus Survival 

Reolicate Part 1 L.C. CD2201Refl CD224 CD226 CD312 CD240 IRefl CD205 CD203 CD301 Part 2 L.C. CD207 IRefl 

1 100.0 100.0 100.0 100.0 90.0 90.0 90.0 90.0 100.0 100.0 40.0 
2 100.0 100.0 90.0 100.0 100.0 100.0 90.0 90.0 100.0 90.0 70.0 
3 100.0 80.0 60.0 80.0 100.0 100.0 90.0 100.0 80.0 100.0 50.0 
4 100.0 90.0 90.0 100.0 100.0 100.0 90.0 100.0 100.0 80.0 90.0 

5 100.0 90.0 100.0 90.0 90.0 100.0 90.0 60.0 80.0 90.0 10.0 

6 90.0 100.0 80.0 100.0 100.0 90.0 100.0 90.0 100.0 90.0 80.0 

7 100.0 100.0 100.0 100.0 100.0 70.0 90.0 90.0 100.0 80.0 90.0 

8 90.0 80.0 100.0 100.0 100.0 90.0 80.0 90.0 100.0 100.0 70.0 

Average% 
Survival 97.5 92.5 90.0 96.3 97.5 92.5 90.0 88.8 95.0 91.3 62.5 

Figure 4. Summary of C. dilutus Average Survival 
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CD208 CD210 CD211 CD212 CD214 CD218 

70.0 100.0 90.0 70.0 100.0 80.0 

80.0 100.0 90.0 80.0 90.0 100.0 
100.0 100.0 100.0 80.0 90.0 90.0 
80.0 90.0 90.0 70.0 80.0 100.0 

90.0 90.0 90.0 100.0 90.0 100.0 

100.0 100.0 90.0 90.0 80.0 80.0 

80.0 90.0 80.0 90.0 90.0 80.0 
80.0 40.0 80.0 100.0 70.0 80.0 

85.0 88.8 88.8 85.0 86.3 88.8 



The TAC for growth of the control organisms, as specified in EPA (2000) is an average AFDW of 0.48mg in 
the control samples at the end of the 10-day exposure period. The TAC for growth was met during both part 1 and 2 
of the sediment toxicity test with AFDWs of 0.81 mg and 1.013mg. 

The ash-free dry biomass, calculated by dividing the total AFDW by the number of organisms introduced at 
the start of the test, for the reference samples were compared to the corresponding site samples. Reference sample 
CD220 ash-free biomass was compared to ash-free dry biomass from samples CD224, CD226, and CD312 while ash 
free biomass from reference sample CD240 was compared to ash-free dry biomass from samples CD205, CD203, 
and CD301. All data was found to be of equal variances with normal distribution using the Bartlett Equality of Variance 
and the Shapiro-Wilk W normality tests. The Dunnett Multiple Comparison test determined that the ash-free dry 
biomass from Site sample CD312 was significantly different from the reference sample CD220. The ash-free dry 
biomass value at CD205 and CD203 were significantly different from the ash-free dry biomass at the associated 
reference sample (CD240). 

The ash-free dry biomass for reference sample CD207 was compared to six Site samples collected from Bliss 
Brook (CD, 208, CD210, CD211, CD212, CD214, and CD218). The Bartlett Equality of Variance and the Shapiro-Wilk 
W normality tests found the data to be unequal variances with non-normal distribution. The Steel Many-One Rank 
Sum test determined the ash-free dry biomass from all Site samples were not significantly different from the reference 
sample ash-free dry biomass. Table 5 and Figure 5 provide the C. dilutus ash-free dry biomass data. 

The AFDW, calculated by dividing the total AFDW by the number of surviving organism, at reference sample 
CD220 was compared to the ash-free weight at Site samples CD224, CD226 and CD312 from the Mechanic 
Pond/Ten Mile River/Bungay River area. The Bartlett Equality of Variance and the Shapiro-Wilk W Normality tests 
were used to determine variances and distribution respectively. The data was found to have equal variances and a 
normal distribution. Therefore, the Dunnett Multiple Comparison test was selected to assess whether the site samples 
were significantly different from CD220. Site sample CD312 was found to significantly different, while CD224 and 
CD226 were not. 

The AFDW at reference sample CD240 was compared to the AFDW at Site samples CD205, CD203, and 
CD301 from the Southern Wetland. The Bartlett Equality of Variance and the Shapiro-Wilk W Normality tests were 
used to determine variances and distribution respectively. The data was found to have equal variances with a normal 
distribution. The Dunnett Multiple Comparison test determined that AFDW from the site sample CD205 was 
significantly different from AFDW at reference sample CD240, while CD203 and CD301 were not. 

The AFDW at reference sample CD207 was compared to the AFDW results from six samples from Bliss 
Brook (CD208, CD210, CD211, CD212, CD214, and CD218). The data had unequal variances with non-normal 
distribution determined from the Bartlett Equality of Variance and the Shapiro-Wilk W Normality tests respectively. 
The Steel Many-One Rank Sum test determined that AFDW at site samples CD208, CD212, and CD218 were 
significantly different from the reference weight. Table 6 and Figure 6 provide C. dilutus ash-free weight data. 
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Table 5. Summary of C. dilutus Ash-Free Dry Biomass 

Replicate Part 1 LC. CD220(Ref) CD224 CD226 CD312 CD240(Ref) CD205 CD203 CD301 Part 2 LC. CD207(Ref) 

1 1.029 1.330 1.358 1.058 0.896 1.093 0.729 0.794 1.240 1.119 0.609 

2 0.528 1.249 1.220 1.317 0.957 1.094 0.787 0.906 1.261 0.953 1.121 

3 0.791 1.122 1.022 1.092 0 .922 1.173 0.694 0.820 0.885 0.879 0.846 

4 0.790 1.221 1.115 0.921 0 .978 1.139 0.870 0.924 1.356 0.725 1.291 

5 0.996 1.204 1.316 1.189 0.774 1.066 0.725 0.797 1.194 0.999 0.292 

6 0.805 1.245 1.285 1.160 0 .819 0.930 0.650 0.867 1.415 0.950 1.226 

7 0.712 1.172 1.416 1.243 1.073 0.850 0.709 0.784 1.370 0.799 1.048 

8 0.667 1.066 1.423 1.217 1.023 0.962 0.739 1.043 1.463 0.979 1.176 
Average 

Ash- Free Dry 
Biomass (mg) 0 .790 1 .201 1.269 1 .150 0 .930 1.038 0.738 0.867 1.273 0.925 0 .951 

Figure 5. Summary of C. dilutus Average Ash-Free Dry Biomass 
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CD208 

1.070 

1.020 
1.168 

0.914 

1.151 

0.999 
0.873 

1.027 

1 .028 

CD210 CD211 

1.111 1.179 

1.480 1.081 
1.161 1.315 

1.281 1.197 

0.963 1.311 
1.022 1.210 

1.130 0 .948 

0.707 1.358 

1.107 1.200 

* =significant 
difference when 
compared to 
associated 
reference 

CD212 CD214 CD218 

0.930 1.268 0.931 

1.000 2.308 1.176 
1.075 1.121 1.344 

0.764 1.021 1.340 

1.237 1.215 1.226 
1.154 0.911 0.872 
1.203 1.095 0.890 

1.436 1.045 1.203 

1.100 1.248 1.123 



Table 6. S ------ - f C. di/1 - AFDW 
Replicate Part 1 LC. CD220 (Ref) CD224 CD226 CD312 CD240 (Ref) CD205 CD203 CD301 Part 2 LC. CD207(Ref) 

1 1.029 1.330 1.358 1.058 0.996 1.214 0.810 0.882 1.240 1.119 1.522 

2 0.528 1.249 1.356 1.317 0.957 1.094 0.874 1.007 1.261 1.059 1.601 

3 0.791 1.403 1.703 1.365 0.922 1.173 0.771 0.820 1.106 0.879 1.692 

4 0.790 1.357 1.239 0.921 0.978 1.139 0.967 0.924 1.356 0.906 1.434 

5 0.996 1.338 1.316 1.321 0.860 1.066 0.806 1.328 1.493 1.110 2.920 

6 0.894 1.245 1.606 1.160 0.819 1.033 0.650 0.963 1.415 1.056 1.533 

7 0.712 1.172 1.416 1.243 1.073 1.214 0.788 0.871 1.370 0.999 1.164 

8 0.741 1.333 1.423 1.217 1.023 1.069 0.924 1.159 1.463 0.979 1.680 

Ash-free 
Weight (mg) 0.810 1.303 1.427 1.200 0.953 1.125 0.824 0.994 1.338 1.013 1.693 

Figure 6. Summary of C. dilutus Average AFDW 
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CD208 

1.529 

1.275 

1.168 

1.142 

1.279 

0.999 

1.091 

1.284 

1.221 

CD210 CD211 

1.111 1.310 

1.480 1.201 

1.161 1.315 

1.423 1.330 

1.070 1.457 

1.022 1.344 

1.256 1.185 

1.768 1.698 

1.286 1.355 

* =significant 
di ff ere nee when 
compared to 
associated 
reference 

CD212 CD214 CD218 

1.329 1.268 1.164 

1.250 2.564 1.176 

1.344 1.246 1.493 

1.091 1.276 1.340 

1.237 1.350 1.115 

1.282 1.139 1.090 

1.337 1.217 1.112 

1.436 1.493 1.504 

1.288 1.444 1.249 



5.0 DISCUSSION 

Part 1 and Part 2 of this sediment toxicity test were run successfully on 15 sediment samples 
collected from three areas at the Walton & Lonsbury Superfund Site. The minor deviations from the EPA 
Method (EPA, 2000), including temperatures slightly outside the recommended range and not feeding 
C.dilutus test organisms on the last 2 days of each test did not influence the outcome of the test. True 
field conditions can vary greatly from day to day unlike a laboratory test run under controlled conditions. 

5.1 H. azteca Survival and Growth 

The controls in the H. azteca sediment toxicity test met the TAC for both survival and growth. The 
reference locations in part 1 had survival of 88.8% (HA220) and 95% (HA240). The reference location in 
part 2 had survival of 92.5% (HA207). When the reference locations were compared to sample locations, 
only two were determined to be significantly different from the references (HA312 to reference HA220, 
and HA203 to reference 240). 

The reference locations in part 1 had an average dry biomass of 0.079 mg (HA220) and 0.072 mg 
(HA240). The reference location in part 2 had an average dry biomass of 0.100 mg (HA207). When the 
reference locations were compared to sample locations in part 1, only HA224, HA226, and HA312 were 
determined to be significantly different from the reference location HA220. When the reference locations 
were compared to sample locations in part 2, only sample location HA211 was significantly different when 
compared to reference location HA207. 

The reference locations in part 1 had a mean dry weight of 0.090 mg (HA220) and 0.075 mg 
(HA240). The reference in part 2 had a mean dry weight of 0.108 mg (HA207). When the reference 
locations were compared to sample locations the only Site sample that was significantly different was 
HA312. 

The 50% Effect Concentration (ECso) result for the concurrent H. azteca reference toxicity test 
was within 2 standard deviations of the cumulative mean (see Appendix F). Growth was not an acute 
endpoint. 

5.2 C. dilutus Survival and Growth 

The controls in the C. dilutus sediment toxicity test met the TAC for both survival and growth. The 
reference locations in Part 1 had survival of 92.5% (CD220) and 92.5% (CD240). The reference location 
in Part 2 had survival of 62.5% (CD207). When the reference locations were compared to sample 
locations, no sample locations were determined significantly different. The lowest percent survival was 
seen at CD207 with 62.5% while the highest percent survival was at Part 1 lab control and CD312 with 
97.5%. During test termination a large leech was found in replicate 5 from CD207 where only 1 surviving 
C.dilutus was found. 

The reference locations in Part 1 had an average dry biomass of 1.201 mg (CD220) and 1.038 
mg (CD240). The reference location in Part 2 had an average dry biomass of 0.951 mg (CD207). When 
the reference locations were compared to sample locations in Part 1, CD312 was determined to be 
significantly different from the reference location CD220, and CD205 and CD203 were significantly 
different from the reference location CD240. When the reference locations were compared to sample 
locations in Part 2, no samples were determined significantly different when compared to reference 
location CD207. 

The reference locations in Part 1 had an average AFDW of 1.303 mg (CD220) and 1.125 mg 
(CD240). The reference location in Part 2 had an average AFDW of 1.693 mg (CD207). When the site 
locations were compared to the reference locations in Part 1, CD312 was found to be significantly 
different from the reference location CD220, and CD205 was found to be significantly different from 
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reference location CD240. When the site locations were compared to the reference location in Part 2, 
samples CD208, CD 212, and CD218 were found to be significantly different from reference sample 
CD207. 

The ECso results for the most concurrent C.dilutus reference toxicity test was within 2 standard 
deviations of the cumulative mean (See Appendix F). Growth was not an acute endpoint. 
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Chain-of-Custody Records 
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US EPA CLP COC (LAB COPY) 

DateShipped: 7/22/2015 

CarrierName: Courier 

AirbillNo: 

1 $ 07 -. 3 C 

· Sample Identifier CLP · Matrix/Sampler Coll. 
Sample No. • I Method 

I 

WL-SD-3-208 D11948 Sediment/ I Grab 
Correia 

WL-SD-3-210 D11949 SedimenV Grab 
Correia 

WL-SD-3-312 011956 SedimenV EPA Grab 

1 Special Instructions: 

t Analysis Key: TOX=Toxicity 

Items/Reason : Relinquished by (Signature and Organization) 

~/~p! ~v--S:: .6.L--,JS--Vv\ 

,4(/(/ ..,,.,__ •· ~~.;,? 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler#: 1 / 2 

Analysis/Turnaround 
(Days) 

TOX(35) 

TOX(35) 

TOX(35) 

Tag/Preservative/Bottles 

1419361209 (None) (2) 

1419361219 (None) (2) 

1419361289 (None) (2) 

Location 

No: 1•072215-154049-0267 
Lab: OEME Region 1 Laboratory 

Lab Contact Dan Boudreau 

Lab Phone: 617-918-8340 

Collection 
Date/Time 

For Lab Use 
Only 

--S-D--2-08 ___ 0_7/22/2015 09:20 

SD-210 07/22/2015 11 :00 

SD-312 07/2212015 10:00 

Shipment for Case Complete? N 

, Samples Transferred From Chain of Custody # 

Datemme Received by (Signature and Organization) 

!t----Z3 -- i S-
131,1 rr;1 

Project #'s 1570039 & 15070053 
22 of 97 

EP4 
Datemme 

7J,;;-1/1r 
-0 

: Sample Condition Upon Receipt 

-:reed,,.. t'~ J 7 t.r
c";) ~ d ,.;,, J,,, .5 , ., cl 



Page 1 of 1 

USEPA CLP COC (LAB COPY) 

DateShipped: 7/22/2015 

CarrierName: Courier 

Airbi llNo: 

Sample Identifier CLP 

j> ~ I S,"' u7 <.'.) t0 3 7 

Matrix/Sampler Coll. 
Sample No. • Method 

WL-SD-3-211 01 1950 SedimenU Grab 
Correia 

WL-SD-3-212 011951 SedimenU Grab 
i Correia 

WL-SD-3-226 011955 , SedimenU EPA Grab 

: Special Instructions: 

I Analysis Key: TOX=Toxicity 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler #: 2 / 2 

Analysis/Turnaround 
(Days) 

TOX(35) 

TOX(35) 

TOX(35 ) 

Tag/Preservative/Bottles 

1419361 229 (None) (2) 

1419361239 (None) (2) 

1419361279 (None) (2) 

Location 

SD-211 

SD-212 

SD-226 

No: 1-072215-162841-0271 
Lab: OEME Region 1 Laboratory 

Lab Contact: Dan Boudreau 

Lab Phone: 617-918-8340 

Collection For Lab Use 
Date/Time Only 

----
' 07/22/2015 13:45 

07/22/2015 14:20 

07/22/2015 13 30 

, Shipment for Case Complete? N 

Samples Transferred From Chain of Custody # 

' Hems/Reason i nature and Organization) ' Date/Time Received by (Signaturf! and Organization) Date/Time Sample Condition Upon Receipt 
•,/1/ C: ::, Y.l.. 

, :\- , 1...3 . ()° ~ l / /. t- 1 I ' 

_ . . . _ ...., , ~c.,,.·1 , ~&?>f) . ~~,r & t{d-~ 
I I " \,. 7 -;J ,'3 .,./J . _... t fft 
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USEPA CLP COC (LAB COPY) 

DateShipped : 7/2312015 

CarrierName: Courier 

AirbillNo: 

I >070 :3 L7 

' Sample Identifier CLP ' Matrix/Sampler Coll. 
Sample No. Method 

WL-PW-3-224 D11921 Pore Water/ Grab 
EPA 

WL-SD-3-205 D11944 Sediment/ Grab 
Correia 

WL-SD-3-203 D11945 Sediment/ Grab 
Correia 

Wl-SD-3-224 D11954 , Sediment/ EPA Grab 

Special Instructions: 

; Analysis Key: ALKAUDISS=Alkalinity (Field Filtered), TOX=Toxicity 

Items/Reason Relinquished 

i /,._'vL /7 Kl A-~L 
/3.f# 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler #: 1 / 2 

Analysis/Turnaround 
(Days) 

ALKAUDISS(35 ) 

TOX(35) 

TOX(35) 

TOX(35 ) 

! Date/Time 

,: . z. --s . \S'" 
,8 ·3.2i 

7~ .)3-1,r 

! 

! 

Tag/Preservative/Bottles 

1419361444 (None) (1) 

1419361179 (None) (2) 

1419361189 (None) (2) 

1419361269 (None) (2) 

/ 
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No: 1-072315-135051-027 4 
Lab: OEME Region 1 Laboratory 

Lab Contact: Dan Boudreau 

Lab Phone: 617-918-8340 

Location Collection For Lab Use 
Date/Time Only 

/ SD-224 07123/2015 10:58 

' 7 SD-205 07/23/2015 11 :00 --
/ SD-203 07/23/2015 08:50 
_y 

~ SD-224 07/23/2015 09: 19 

Shipment for Case Complete? N 

Samples Transferred From Chain of Custody # 

Date/Time : Sample Condition Upon Receipt 

-:T c-n1 , "' r.,, ltr{ 
,iJr;v .... ~,;) 
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USEPA CLP COC (LAB COPY) 

DateShipped: 7/23/2015 

CarrierName: Courier 

AirbillNo: 

, Sample Identifier CLP 
Sample No. : 

WL-PW-3-218 D11920 

WL-PW-3-220 011926 

WL-SD-3-207 011957 

WL-SD-3-220 D11959 

' l 
I 
I 

. Special Instructions: 

Matrix/Sampler 

Pore Water/ 
EPA 

Pore Water/ 
EPA 

Sediment/ 
Correia 

Sediment/ EPA 

Coll. 

I Method ' 
Grab 

' - -----l 

I 
l 

Grab 

Grab 

Grab 

I 
I 
I 

. Analysis Key: ALKAUDJSS=Alkalinity (Field Filtered), TOX=Toxicity 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler #: 2 / 2 

AnalysisfTurnaround 
(Days) 

ALKAUDISS(35 ) ! 

ALKAUDISS(35 ) i 

TOX(35) 
I 

TOX(35) 
i 

Tag/Preservative/Bottles 

1419361448(None)(1) 

1419361468 (None) (1) 

1419361299 (None) (2) 

1419361309 (None) (2) 

Items/Reason Relinquished by (Signature and Organization) 1 Date/Time 
I - I 

Received by (Signature and Organization} 

~u....- I ! ~ ~ J • 1 ':+- --Z..> · lS 
1c.U- 1f '- Sv - A~~ i L~5u 
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I 
I 

I 
' I 

-

Location 

SD-218 

SD-220 

SD-207 

SD-220 

No: 1-072315-164045-0278 
Lab: OEME Region 1 Laboratory 

Lab Contact: Dan Boudreau 

Lab Phone: 617-918-8340 

Collection 
Datemme 

07/23/2015 15:30 

07/23/2015 13:30 

07/23/2015 13:30 

07/23/2015 12:05 

J_ 

For Lab Use ' 
Only 

Shipment for Case Complete? N 

Samples Transferred From Chain of Custody # 

Date/Time 

7/~3/;J 
Jy 

! Sample Condition Upon Receipt 

i 
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USEPA CLP COC (LAB COPY) 

DateShipped: 7/29/2015 

CarrierName: Courier 

AirbillNo: 

I Sample Identifier I CLP 
· i Sample No. 

WL-SD-3-301 I D11946 

' 
i WL-SO-3-214 ' D11952 

I I 
I 

! 
WL-SD-3-240 I D11961 

I 
I 

! 
! 

i 
I 

i 
I 
i 

Special Instructions: 
I 

I Analysis Key: TOX=Toxicity 

Matrix/Sampler ! Coll. 
Method 

Sediment/ I Grab 

i Correia I 
Sediment/ . Grab 

Correia 

Sediment/ Grab 
Correia 

' 

Items/Reason I Relinquished by (Signature and Organization) 

A.u-I <°n½' r:> ...b£=~ 

! 
' i 

I 
i 

I 

CHAIN OF CUSTODY RECORD 

DAS#: 0352M 

Cooler#: 1 / 2 

AnalysisrTurnaround 
(Days) 

TOX(35) 

TOX(35) 

TOX(35) 

Datemme 

l-· 2..9. '.,
{);m,~ 

? -.)7 -/J ! 
1;,111~ lo?. ,I ..,1.., 

-✓ P..4<-.Iµ c,:'.F 1'""'' 

i 
I 
I 

i 

! 

I 

Tag/Preservative/Bottles 

1419361199 (None) (2) 

1419361249 (None) (2) 

1419361319 (None) (2) 
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Location Collection i For Lab Use i 
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SD-301 ; 07/27/201511:15 I 
l ' 

SD-214 07/27/201515:10 I 

i ! 
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USEPA CLP COC (LAB COPY) 

DateShipped: 7/2912015 

CarrierName: Courier 

AirbillNo: 

Sample Identifier i CLP i Matrix/Sampler '. Coll. 
; Sample No. i i Method 

WL-PW-3-208 1 D11915 ! Pore Water/ , Grab 
EPA 

WL-PW-3-210 D11916 Pore Water/ 1 Grab 
EPA 
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CHAIN OF CUSTODY RECORD 

DAS#'. 0352M 

Cooler #: 2 / 2 
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(Days) 

ALKAUDISS(35 ) 

ALKAUDISS(35 ) 

ALKAUDISS(35 ) 

ALKAUDISS(35 ) 
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Tag/Preservative/Bottles 

1419361424 (None) (1) 

1419361428 (None) (1) 

1419361440 {None) (1) 

1419361464 (None) (1) 

1419361259 (None) (2) 

Location 

SD-208 

SD-210 

SD-214 

' 
! 

SD-207 

! SD-218 
! 

: 

No: 1-072915-1 31127-0294 
Lab: OEME Region 1 Laboratory 

Lab Contact Dan Boudreau 

Lab Phone: 617-91 8-8340 

Collection , For Lab Use 
Datemme Only 

, 07/29/2015 10:00 ! 

i 
07/29/2015 08:15 , 
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Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 1: Hyalella azteca 

Hyalella azteca Sediment Toxicity 10-Day Exposure Test: Walton & Lonsbury 

H.azteca 10-day Exposure Test 
Initial Chemistry-Day 0 (8/3/15) 

Sample ID 
Conductivity 

pH 
DO Temperature Hardness 

(µmhos/cm) (mg/L) (°C) (mg/L CaCO3) 

HAControl 392 8.21 7.55 23.23 88 
HA220 387 7.52 6.48 23.41 76 
HA240 353 7.25 6.40 23.44 68 
HA205 460 7.35 6.11 23.52 72 
HA203 435 7.55 6.59 23.64 80 
HA301 375 7.10 6.17 23.94 68 
HA224 371 7.29 6.02 24.17 68 
HA226 371 7.30 6.26 24.23 64 
HA312 412 7.54 6.06 24.08 76 

*ND= Not Detected ( <1.0 mg/L) 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 
HA224 
HA226 
HA312 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 
HA224 
HA226 
HA312 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 1 (8/4/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
410 7.98 7.20 
385 7.46 6.76 
1825 6.93 7.54 
429 7.37 6.12 
420 7.47 6.25 
380 7.28 6.52 
371 7.34 6.26 
376 7.39 6.56 
411 7.55 6.36 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 2 (8/5/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
409 7.96 6.70 
373 7.50 6.14 
364 7.38 6.57 
430 7.47 5.91 
410 7.50 6.40 
373 7.37 6.43 
366 7.40 6.39 
376 7.42 6.14 
400 7.58 6.17 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 3 (8/6/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
445 
404 
396 
427 
448 
382 

7.89 
7.58 
7.48 
7.50 
7.56 
7.44 
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6.94 
6.87 
6.86 
6.60 
6.94 
7.08 

Alkalinity Total 
(mg/L CaCO3) Ammonia 

(me/LNH3) 
33 
49 
43 
53 
61 
43 
49 
49 
57 

Temperature (°C) 

23.03 
23.18 
23.77 
22.90 
22.87 
22.86 
23.44 
23.08 
23.63 

Temperature (°C) 

23.0 
23.3 
23.0 
23.1 
23.2 
23.3 
23.3 
23.5 
23.7 

Temperature (°C) 

22.34 
22.37 
22.09 
22.22 
22.05 
22.26 

Prepared by: EC 9-16- 15 
Reviewed by: CO 9-24-15 

ND 
ND 
ND 
ND 
ND 
ND 
2.9 
1.8 
1.0 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 1: Hyalella azteca 

HA224 
HA226 
HA312 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 
HA224 
HA226 
HA312 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 
HA224 
HA226 
HA312 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 
HA224 
HA226 
HA312 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 
HA224 
HA226 

393 7.45 7.42 
373 7.51 7.53 
423 7.65 7.55 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 4 (8n/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
423 7.78 6.32 
393 7.50 6.59 
387 7.42 6.62 
430 7.45 6.09 
429 7.49 6.08 
397 7.37 6.28 
377 7.43 6.16 
370 7.42 6.28 
410 7.63 6.57 

H. azteca 10-Day Exposure Test 
Waste Chemistrv-Dav 5 (8/8/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
425 7.73 5.97 
389 7.50 6.38 
383 7.42 6.55 
418 7.43 5.55 
411 7.48 5.84 
392 7.40 5.82 
372 7.42 5.96 
366 7.41 6.05 
403 7.53 6.22 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 6 (8/9/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
420 7.62 5.24 
381 7.46 6.96 
372 7.38 5.96 
410 7.41 5.04 
408 7.42 5.15 
388 7.38 6.44 
368 7.41 5.80 
360 7.44 5.65 
403 7.51 5.76 

H. azteca 10-Day Exposure Test 
Waste Chemistrv-Dav 7 (8/10/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
431 
385 
630 
409 
418 
393 
371 
370 

7.66 
7.49 
7.28 
7.37 
7.42 
7.42 
7.46 
7.46 
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5.60 
6.06 
7.10 
5.34 
5.55 
6.24 
6.24 
6.25 

21.95 
22.08 
22.23 

Temperature (°C) 

24.6 
24.8 
24.8 
24.8 
24.8 
24.8 
24.9 
25.0 
25.0 

Temperature (°C) 

23.22 
23.05 
23.18 
23.02 
22.89 
23.18 
23.17 
23.01 
22.93 

Temperature (°C) 

23.06 
22.45 
22.44 
22.49 
22.50 
22.58 
22.60 
22.66 
22.84 

Temperature (°C) 

23.23 
23.21 
24.12 
23.42 
23.00 
23.04 
22.96 
22.97 

Prepared by: EC 9-16- 15 
Reviewed by: CO 9-24-15 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 1: Hyalella azteca 

HA312 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 
HA224 
HA226 
HA312 

Sample ID 

HAControl 
HA220 
HA240 
HA205 
HA203 
HA301 
HA224 
HA226 
HA312 

Sample ID 
Conductivity 
(pmhos/cm) 

HAControl 452 
HA220 376 
HA240 408 
HA205 393 
HA203 432 
HA301 382 
HA224 392 
HA226 351 
HA312 385 

403 7.55 6.29 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 8 (8/11/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
420 7.61 5.51 
385 7.52 6.26 
379 7.40 5.70 
408 7.40 5.37 
395 7.46 6.57 
390 7.43 6.43 
366 7.45 6.10 
364 7.45 6.30 
409 7.58 6.35 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Dav 9 (8/12/15) 

Conductivity 
pH DO (mg/L) (µmhos/cm) 

419 7.56 4.91 
373 7.49 6.00 
367 7.36 5.94 
395 7.36 5.28 
388 7.43 5.20 
381 7.45 6.12 
357 7.42 5.79 
353 7.46 5.83 
385 7.55 6.08 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 10 (8/13/15) 

pH DO (mg/L) 
Temperature Hardness 

(°C) (mg/L CaCO3) 

7.59 6.20 22.77 84 
7.58 6.96 22.69 76 
7.49 6.85 22.43 72 
7.42 6.19 22.62 76 
7.47 6.49 22.46 80 
7.51 7.27 22.62 72 
7.47 7.01 22.43 68 
7.49 7.01 22.58 68 
7.58 6.91 22.74 80 

*ND= Not Detected ( <1.0 mg/L) 
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23.07 

Temperature (°C) 

23.26 
23.20 
23.07 
23.03 
23.10 
23.03 
23.07 
23.12 
23.18 

Temperature (°C) 

23.75 
23.62 
23.29 
23.41 
23.27 
23.34 
23.25 
23.31 
23.52 

Alkalinity Total 
(mg/L CaCO3) Ammonia 

(oomNHJ) 
79 
62 
59 
69 
73 
65 
59 
61 
66 

Prepared by: EC 9-16- 15 
Reviewed by: CO 9-24-15 

ND 
ND 
ND 
1.7 
1.4 
ND 
1.0 
1.1 
ND 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 2: H azteca 

H. azteca Sediment Toxicity 10-Day Exposure Test: Walton & Lonsbury 

H. azteca 10-day Exposure Test 
Initial Chemistry-Day O (8/24/15) 

Sample ID 
Conductivity 

pH 
DO Temperature Hardness 

(pmhos/cm) (mg/L) (°C) (mg/L CaCO3) 

HAControl 416 7.91 7.11 23.87 92 
HA207 463 7.58 7.04 23.02 96 
HA208 465 7.33 6.82 23.03 98 
HA210 472 7.52 6.87 23.09 96 
HA211 457 7.66 7.23 23.05 98 
HA212 443 7.60 7.18 23.07 96 
HA214 400 7.50 7.18 23.08 84 
HA218 468 7.54 6.86 23.06 92 

ND = Not Detected ( <1.0 mg/L) 

Sample ID 

HAControl 
HA207 

HA208 

HA210 * 
HA211 

HA212 

HA214 

HA218 

Sample ID 

HAControl 
HA207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA218 

Sample ID 

HAControl 
HA207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA218 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 1 (8/25/15) 

Conductivity 
pH DO (mg/L) (pmhos/cm) 

454 7.93 6.99 
430 7.48 5.85 
430 7.33 6.60 
-- -- --

414 7.56 6.06 
419 7.55 5.82 
394 7.45 6.22 
437 7.48 6.07 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 2 (8/26/15) 

Conductivity 
pH DO (mg/L) (pmhos/cm) 

446 7.74 6.31 
429 7.45 5.78 
427 7.28 5.87 
446 7.52 6.47 
414 7.46 6.02 
419 7.44 6.14 
402 7.42 6.28 
436 7.43 5.97 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 3 (8/27/15) 

Conductivity 
pH DO (mg/L) (pmhos/cm) 

433 
411 
410 
418 
401 
409 
394 
424 

7.72 
7.52 
7.33 
7.53 
7.54 
7.62 
7.53 
7.56 
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5.63 
5.70 
5.71 
5.68 
5.76 
6.50 
5.89 
5.68 

Alkalinity Total 
(mg/L CaCO3) Ammonia 

(mg/LNlb) 
68 
73 
67 
68 
58 
62 
61 
61 

Temperature (°C) 

23.17 
23.09 
22.92 

--

22.96 
22.93 
22.96 
23.03 

Temperature (°C) 

23.58 
23.47 
23.08 
23.27 
23.27 
23.22 
23.23 
23.22 

Temperature (°C) 

25.19 
23.95 
23.25 
23.19 
23.37 
22.83 
23.77 
23.71 

Prepared by: EC 9-16-15 
Reviewed by: CO 9-24-15 

ND 
1.8 
ND 
1.5 
ND 
ND 
ND 
ND 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 2: H azteca 

Sample ID 

HAControl 
HA207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA218 

Sample ID 

HAControl 
HA207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA218 

Sample ID 

HAControl 
HA207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA218 

Sample ID 

HAControl 
HA207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA218 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 4 (8/28/15) 

Conductivity pH DO (mg/L) 
(umhos/cm) 

683 7.64 5.68 
421 7.39 5.12 
417 7.27 5.66 
429 7.49 6.17 
403 7.46 6.15 
408 7.44 5.88 
401 7.41 5.93 
420 7.43 5.68 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 5 (8/29/15) 

Conductivity pH DO (mg/L) (umhos/cm) 
433 7.78 6.13 
412 7.58 6.02 
405 7.43 5.79 
422 7.60 6.02 
398 7.62 6.48 
402 7.59 6.32 
396 7.58 6.43 
415 7.60 6.15 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 6 (8/30/15) 

Conductivity pH DO (mg/L) (umhos/cm) 
446 7.74 6.32 
425 7.56 6.39 
420 7.40 6.29 
431 7.65 6.89 
412 7.47 6.08 
413 7.56 6.66 
411 7.52 6.40 
426 7.59 6.69 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 7 (8/31/15) 

Conductivity pH DO (mg/L) (umhos/cm) 
1839 
420 
416 
421 
403 
405 
404 
409 

7.80 
7.56 
7.43 
7.54 
7.48 
7.50 
7.49 
7.50 
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5.48 
5.13 
5.37 
5.18 
5.34 
5.45 
5.48 
5.08 

Temperature (°C) 

23.22 
23.10 
23.02 
22.92 
23.01 
23.05 
23.12 
23.13 

Temperature (°C) 

22.81 
22.76 
22.70 
22.71 
22.72 
22.75 
22.65 
22.69 

Temperature (°C) 

23.37 
23.22 
23.57 
23.39 
24.37 
23.26 
24.45 
23.50 

Temperature (°C) 

24.35 
24.30 
22.96 
22.90 
22.83 
23.06 
23.02 
23.05 

Prepared by: EC 9-16-15 
Reviewed by: CO 9-24-15 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 2: H azteca 

Sample ID 

HAControl 
HA207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA218 

Sample ID 

HAControl 
HA207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA218 

Sample ID 
Conductivity 
(pmhos/cm) 

HAControl 435 
HA207 413 
HA208 404 
HA210 414 
HA211 400 
HA212 405 
HA214 407 
HA218 402 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 8 (9/1/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
443 7.57 5.03 
417 7.50 5.59 
410 7.41 5.71 
424 7.54 5.73 
402 7.50 5.71 
406 7.48 5.88 
407 7.48 5.71 
411 7.49 5.52 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 9 (9/2/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
437 7.55 4.38 
411 7.48 5.41 
404 7.37 5.43 
420 7.55 5.58 
402 7.46 5.35 
405 7.50 5.43 
405 7.50 5.61 
407 7.47 5.27 

H. azteca 10-Day Exposure Test 
Waste Chemistry-Day 10 (9/3/15) 

pH DO (mg/L) 
Temperature Hardness 

(°C) (mg/L CaCO3) 

7.67 5.58 23.49 104 
7.54 5.76 23.48 88 
7.47 6.21 22.74 88 
7.58 5.89 22.98 88 
7.59 6.14 22.79 88 
7.59 6.04 22.85 88 
7.59 6.12 22.50 92 
7.54 6.13 22.70 84 

ND = Not Detected ( <1.0 mg/L) 
* Waste chemistry values were not recorded for sample HA210 on Day 1. 
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Temperature (°C) 

23.34 
23.16 
23.10 
23.26 
22.67 
22.66 
22.72 
22.85 

Temperature (°C) 

23.75 
23.58 
22.98 
23.03 
22.94 
23.09 
22.94 
23.13 

Alkalinity Total 
(mg/L CaCO3) Ammonia 

(oomNHJ) 
80 
74 
67 
74 
63 
67 
75 
71 

Prepared by: EC 9-16-15 
Reviewed by: CO 9-24-15 

ND 
1.1 
ND 
1.1 
ND 
ND 
ND 
1.0 



APPENDIXC 

Summary of Overlying Water Toxicity Test Chemistry ( C. dilutus) 
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Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 1: C dilutus 

C dilutus Sediment Toxicity 10-Day Exposure Test: Walton & Lonsbury 

C. dilutus 10-day Exposure Test 
Initial Chemistry-Day 0 (8/4/15) 

Sample ID 
Conductivity 

pH 
DO Temperature Hardness 

(µmhos/cm) (mg/L) (°C) (mg/L CaCO3) 

CDControl 396 8.13 8.10 21.40 88 
CD220 386 7.44 6.51 21.45 76 
CD240 366 7.20 6.78 21.84 68 
CD205 467 7.40 6.37 21.79 72 
CD203 440 7.45 6.69 21.76 80 
CD301 377 7.09 6.30 21.85 68 
CD224 390 7.20 6.28 21.65 68 
CD226 402 7.31 6.33 21.65 64 
CD312 423 7.50 6.17 21.58 76 

*ND= Not Detected ( <1.0 mg/L) 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

CD301 

CD224 

CD226 

CD312 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

CD301 

CD224 

CD226 

CD312 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 1 (8/5/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
396 7.72 5.65 
375 7.27 5.48 
354 7.20 5.52 
459 7.45 5.64 
433 7.41 5.41 
366 7.22 5.50 
375 7.17 5.01 
386 7.19 5.03 
399 7.40 5.25 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 2 (8/6/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
448 7.81 6.82 
369 7.24 6.43 
389 7.21 6.25 
451 7.16 5.02 
447 7.32 5.86 
371 7.26 6.86 
400 7.17 5.92 
389 7.28 6.61 
400 7.43 6.46 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 3 (8n/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
432 
394 
376 
447 
439 

7.79 
7.35 
7.15 
7.24 
7.31 

Project #'s 1570039 & 15070053 
36 of 97 

6.3 
5.70 
5.61 
5.07 
5.68 

Alkalinity Total 
(mg/L CaCO3) Ammonia 

(me/LNH3) 
33 
49 
43 
53 
61 
43 
49 
49 
57 

Temperature (°C) 

22.4 
22.5 
22.6 
22.5 
22.8 
22.9 
23.2 
23.1 
23.4 

Temperature (°C) 

21.92 
22.02 
21.78 
21.93 
21.68 
21.84 
21.72 
21.86 
22.11 

Temperature (°C) 

24.8 
25.1 
25.0 
25.0 
25.1 

Prepared by: CO 9-21-15 
Reviewed by: 'ZZ 9-25-15 

ND 
ND 
ND 
ND 
ND 
ND 
2.9 
1.8 
1.0 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 1: C dilutus 

CD301 

CD224 

CD226 

CD312 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

CD301 

CD224 

CD226 

CD312 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

CD301 

CD224 

CD226 

CD312 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

CD301 

CD224 

CD226 

CD312 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

CD301 

392 7.25 5.49 
395 7.20 5.52 
404 7.21 5.47 
406 7.43 5.58 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 4 (8/8/15) 

Conductivity 
pH DO (mg/L) 

(pmhos/cm) 
434 7.61 4.88 
379 7.18 3.97 
368 7.06 3.87 
425 7.13 3.08 
431 7.18 3.37 
388 7.18 4.65 
382 7.14 4.01 
393 7.17 4.57 
403 7.33 4.77 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 5 (8/9/15) 

Conductivity 
pH DO (mg/L) (pmhos/cm) 

426 7.63 4.56 
383 7.21 3.65 
368 7.03 3.29 
443 7.16 3.41 
434 7.21 3.48 
389 7.21 4.33 
385 7.12 3.61 
393 7.16 3.80 
400 7.28 3.96 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 6 (8/10/15) 

Conductivity 
pH DO (mg/L) 

(pmhos/cm) 
439 7.55 3.61 
387 7.27 4.03 
372 7.12 4.08 
439 7.17 3.03 
440 7.23 3.45 
395 7.24 4.56 
386 7.16 3.78 
396 7.24 5.13 
405 7.32 4.28 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 7 (8/11/15) 

Conductivity 
pH DO (mg/L) (umhos/cm) 

433 
385 
372 
429 
426 
393 

7.49 
7.29 
7.12 
7.23 
7.30 
7.27 
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3.20 
4.28 
4.03 
5.25 
4.40 
4.34 

25.1 
25.0 
25.1 
25.3 

Temperature (°C) 

22.67 
22.81 
23.00 
22.96 
23.08 
23.01 
22.85 
22.75 
22.68 

Temperature (°C) 

22.45 
22.59 
22.54 
22.70 
22.72 
22.78 
22.98 
23.38 
23.00 

Temperature (°C) 

23.11 
23.01 
23.12 
23.04 
22.99 
23.07 
23.02 
23.11 
23.16 

Temperature (°C) 

22.83 
22.82 
22.78 
22.50 
23.00 
23.00 

Prepared by: CO 9-21-15 
Reviewed by: 'ZZ 9-25-15 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 1: C dilutus 

CD224 

CD226 

CD312 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

CD301 

CD224 

CD226 

CD312 

Sample ID 

CDControl 
CD220 

CD240 

CD205 

CD203 

CD301 

CD224 

CD226 

CD312 

Sample ID 
Conductivity 
(pmhos/cm) 

CDControl 454 
CD220 367 
CD240 387 
CD205 386 
CD203 406 
CD301 375 
CD224 371 
CD226 376 
CD312 385 

388 7.22 4.22 
393 7.25 4.43 
401 7.30 4.17 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 8 (8/12/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
429 7.40 2.44 
379 7.28 4.00 
366 7.11 3.58 
415 7.11 2.46 
414 7.20 3.69 
383 7.28 4.48 
376 7.18 4.32 
383 7.24 4.61 
391 7.34 4.38 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 9 (8/13/15) 

Conductivity 
pH DO (mg/L) (µmhos/cm) 

476 7.37 2.55 
366 7.31 5.65 
408 7.26 5.91 
401 7.24 5.02 
419 7.31 5.61 
376 7.35 6.64 
434 7.31 6.20 
379 7.33 7.08 
386 7.40 6.36 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 10 (8/14/15) 

pH DO (mg/L) 
Temperature Hardness 

(°C) (mg/L CaCO3) 

7.47 3.84 22.62 104 
7.38 5.41 22.53 72 
7.27 4.87 22.18 76 
7.19 3.51 22.10 88 
7.27 3.96 21.91 80 
7.34 5.31 21.98 72 
7.21 4.46 21.95 72 
7.29 4.87 21.94 72 
7.41 4.90 22.06 76 

*ND= Not Detected ( <1.0 mg/L) 
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23.04 
23.13 
23.19 

Temperature (°C) 

23.25 
23.20 
22.99 
23.09 
23.04 
23.05 
23.02 
23.07 
23.21 

Temperature (°C) 

22.25 
22.43 
22.35 
22.38 
22.12 
22.28 
22.31 
22.32 
22.52 

Alkalinity Total 
(mg/L CaCO3) Ammonia 

(oomNHJ) 
84 
54 
55 
72 
75 
63 
56 
59 
60 

Prepared by: CO 9-21-15 
Reviewed by: 'ZZ 9-25-15 

ND 
1.0 
1.3 
2.2 
1.9 
ND 
2.5 
2.0 
1.5 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 2: C dilutus 

C dilutus Sediment Toxicity 10-Day Exposure Test: Walton & Lonsbury 

C. dilutus 10-day Exposure Test 
Initial Chemistry-Day O (8/25/15) 

Sample ID 
Conductivity 

pH DO Temperature Hardness 
(µmhos/cm) (mg/L) (°C) (mg/L CaCO3) 

CDControl 409 8.04 7.44 22.42 92 
CD207 440 7.57 6.65 22.26 96 
CD208 444 7.28 6.99 22.38 98 
CD210 447 7.62 6.90 22.27 96 
CD211 444 7.69 6.55 22.30 98 
CD212 427 7.58 6.45 22.29 96 
CD214 393 7.40 6.21 22.23 84 
CD218 444 7.54 6.88 22.22 92 

*ND= Not Detected ( <1.0 mg/L) 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

CD214 

CD218 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

CD214 

CD218 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 1 (8/26/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
429 7.58 5.38 
434 7.25 5.01 
437 7.04 4.68 
450 7.26 4.94 
425 7.30 4.95 
417 7.30 5.05 
397 7.20 4.97 
432 7.24 4.81 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 2 (8/27/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
433 7.74 4.75 
423 7.40 4.83 
417 7.26 5.27 
437 7.45 4.69 
419 7.44 4.72 
411 7.43 5.54 
397 7.37 4.99 
424 7.41 5.24 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 3 (8/28/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
522 
424 
419 
433 
411 
409 

7.57 
7.28 
7.12 
7.22 
7.21 
7.25 
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4.69 
4.37 
4.32 
3.85 
3.69 
4.34 

Alkalinity Total 
(mg/L CaCO3) Ammonia 

(me/LNH3) 
68 
73 
67 
68 
58 
62 
61 
61 

Temperature (°C) 

22.71 
22.96 
22.66 
22.64 
22.63 
22.61 
22.52 
22.54 

Temperature (°C) 

22.75 
23.19 
23.63 
22.89 
24.26 
23.80 
24.01 
23.80 

Temperature (°C) 

22.62 
22.52 
22.47 
22.38 
22.45 
22.47 

Prepared by: CO 9-29- 15 
Reviewed by: 'ZZ 10-8-15 

ND 
1.8 
ND 
1.5 
ND 
ND 
ND 
ND 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 2: C dilutus 

CD214 

CD218 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

CD214 

CD218 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

CD214 

CD218 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

CD214 

CD218 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

CD214 

CD218 

395 7.17 3.93 
420 7.18 3.13 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 4 (8/29/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
689 7.74 4.59 
448 7.41 4.70 
417 7.24 4.44 
432 7.36 4.31 
414 7.35 4.83 
410 7.43 4.57 
400 7.35 4.89 
415 7.35 4.21 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 5 (8/30/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
455 7.60 4.58 
423 7.39 5.24 
416 7.18 4.63 
435 7.41 5.18 
422 7.43 4.75 
419 7.45 5.87 
410 7.41 4.91 
429 7.40 4.66 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 6 (8/31/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
443 7.60 4.15 
411 7.32 3.53 
408 7.14 3.16 
423 7.31 2.92 
412 7.35 3.29 
409 7.35 3.86 
401 7.31 3.51 
412 7.28 2.77 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 7 (9/1/15) 

Conductivity 
pH DO (mg/L) 

(umhos/cm) 
449 
414 
410 
420 
415 
411 
407 
413 

7.41 
7.29 
7.19 
7.30 
7.35 
7.35 
7.30 
7.30 
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3.81 
3.49 
3.66 
3.42 
4.03 
4.27 
3.47 
3.67 

22.44 
22.41 

Temperature (°C) 

22.33 
22.24 
22.30 
22.15 
22.17 
22.73 
22.03 
22.08 

Temperature (°C) 

23.89 
22.90 
24.01 
23.67 
24.18 
24.07 
24.41 
23.73 

Temperature (°C) 

22.48 
22.56 
22.29 
22.43 
22.32 
22.52 
22.28 
22.39 

Temperature (°C) 

22.87 
22.28 
22.36 
22.51 
22.12 
22.15 
22.18 
22.29 

Prepared by: CO 9-29- 15 
Reviewed by: 'ZZ 10-8-15 



Walton & Lonsbury - Attleboro, MA 
Sediment Toxicity Test Chemistry 
Part 2: C dilutus 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

CD214 

CD218 

Sample ID 

CDControl 
CD207 

CD208 

CD210 

CD211 

CD212 

CD214 

CD218 

Sample ID 
Conductivity 
(pmhos/cm) 

CDControl 456 
CD207 403 
CD208 394 
CD210 405 
CD211 403 
CD212 405 
CD214 397 
CD218 405 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 8 (9/2/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
450 7.37 2.60 
411 7.33 3.56 
404 7.20 3.81 
414 7.33 3.54 
413 7.36 4.06 
409 7.40 4.23 
405 7.33 4.15 
410 7.33 3.80 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 9 (9/3/15) 

Conductivity 
pH DO (mg/L) 

(µmhos/cm) 
460 7.29 1.70 
407 7.33 4.45 
396 7.17 4.48 
409 7.31 4.10 
406 7.34 4.71 
405 7.47 5.48 
400 7.31 4.52 
406 7.29 4.63 

C. dilutus 10-Day Exposure Test 
Waste Chemistry-Day 10 (9/4/15) 

pH DO (mg/L) Temperature Hardness 
(°C) (mg/L CaCO3) 

7.41 4.56 22.23 74 
7.41 5.11 22.11 84 
7.33 5.58 22.36 116 
7.37 4.90 22.34 84 
7.39 4.98 22.36 84 
7.53 5.61 22.24 84 
7.37 4.97 22.17 80 
7.39 4.68 22.31 76 

*ND= Not Detected (<0.1 mg/L) 
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Temperature (°C) 

22.51 
22.57 
22.29 
22.43 
22.25 
22.48 
22.28 
22.43 

Temperature (°C) 

22.32 
22.34 
22.48 
22.00 
22.15 
22.36 
22.15 
22.33 

Alkalinity Total 
(mg/L CaCO3) Ammonia 

(oomNH3) 
80 
68 
62 
70 
69 
69 
68 
69 

Prepared by: CO 9-29- 15 
Reviewed by: 'ZZ 10-8-15 

ND 
1.5 
1.2 
1.8 
ND 
ND 
1.3 
1.3 
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Bench Sheets and Statistical Test Print-outs 
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0 -H. azteco Test Group 1: Walton and Lonsbury Sediment Toxicity Test Ended: o 13 15 

Sample Code Group Rep Position 

HA301 6 6 1 

HA301 6 3 2 

HA205 4 6 3 

HA312 9 3 4 

HA226 8 5 5 

HA224 7 3 6 

HA205 4 4 7 

HaControl 1 6 8 

HA224 7 8 9 

HA205 4 5 10 

HA205 4 3 11 

Ha203 5 2 12 

HA312 9 1 13 

HA240 3 6 14 

HA220 2 7 15 

HA301 6 1 16 

HA224 7 4 17 

HA312 9 8 18 

HA312 9 7 19 

HA220 2 4 20 

HA312 9 2 21 

HA226 8 4 22 

HA205 4 8 23 

HA312 9 5 24 

HA240 3 3 25 

HA220 2 2 26 

HaControl 1 3 27 

HA240 3 4 28 

HA205 4 2 29 

HaControl 1 1 30 

HaControl 1 8 31 

HA240 3 5 32 

HA224 7 7 33 

HaControl 1 2 34 

1t oT surviving 
organisms Notes 

I I 
q 
'7 
~ 

'1 
9 
In 
9 
,o 
9 
;o 

'-1 
8 
c:r 
IO 
10 
5' 
~ 

9 
f3 
c; 
I \ 
1a 

8 
q 
'l 
~ 
9 

/CJ 
9 
7 
~ 
'1 

ft) 

IC lt-'hl 0,.... ~ - .... ... 1-r., ... ,,J., ..., ~ 
7 . 

~\t\J\O..v\o. ~\<£Qil 
~/~~~ 

<-\ (4,,. i-J '"" p,&W-<h1:1-
\) l Q w) IA. ~c£t-vif ., 

' 

8 c .. ,_ ... 1-,._\ Or- vr-,. ~ ;,,.,<,,.j'v,.t;, · 

vu~ S~\l 

c;1yv.e vQ v'-1 s~l I 
J 

~ ~-,i~ ... ,.. 
A -

V 
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Initials 

SP 
a: 
Dt 
~ 

r1'.:!.~·· 
Fl' 
EC .. 
~ 

ri.~ 
~ 'U 

1)tt 

~ 
SJp 
r-_c_ 

a~ 
EC... 
~ 

,-Mir 
EC. 

'lAr 

*--Ee_ 
--Ji?:~ 
~ 
a. 

·Jk 
4F 
/fr 
£C. 

/J'F" 
/1'F 
1:)t.~ 

"l 

,l'f"'IH-
_/f'F 

t 



H. azt~ca Test Group 1: Walton and Lonsbury Sediment Toxicity Test Ended: 8 I 3 l S-

# ot surviving 
Sample Code Group Rep Position organisms Notes Initials 

HA240 3 8 35 lo E<-
HaControl 1 4 36 5 ~ 

HA301 6 2 37 10 £G-
HA301 6 5 38 !<' ·p/ 

HA220 2 8 39 0 Wvt-
') ,r l 'i,/n/J, ,-

~~ HA226 8 8 40 . ..... it .,.,..__ --. u 1 ,{ 7 ,, I . l& ..... '-i... ,,. 

HA301 6 4 41 lb l<.f 
HA224 7 2 42 \0 <i,p 

HA312 9 4 43 Jr ~~ 
Ha203 5 3 44 ·7 --I i I•--:,:,. 
HA220 2 1 45 ~l .DH-
HA226 8 2 46 C £(_ 

HA224 7 1 47 
,f, ~ 

HA240 3 2 48 (0 ~'J 
Ha203 5 1 49 LJ \J,,..._f 4\AIQ..\.141.-t Q.,rt-1 re. t>&f.lii 1)+\-

10 
, 

Gi)..e,, HA240 3 1 50 

HA220 2 6 51 iO ~ 
HA220 2 5 52 -, weiA.t-+ivi•.q ~ e.%tt\vi: ~v- R.J 

~ 
HA301 6 8 53 q ·-Y 
Ha203 5 7 54 <;: <;P 
Ha203 5 5 55 8 £(,. 
HA220 2 3 56 ID ~ 
HA226 8 7 57 It) ~ 
HA301 6 7 58 q 12..·r-
HA205 4 7 59 10 Sf 
HA312 9 6 60 ~ ..f1t4J I ~ ~t~ h_ e,Ji (4 lu.'lt tM 
HaControl 1 

Ha203 5 

Ha203 5 

HA240 3 

HA226 8 

HA226 8 

HA205 4 

HA226 8 

HA224 7 

HA224 7 

HaControl 1 

Ha203 5 

f-C"-.l~ 'J'1M-,. ,:, " <--,VH-'

Lt:'I;,~ f d<.~d<..~.l ;{,J 

7 

6 

8 

7 

3 

1 

1 

6 

6 

5 

5 

4 

61 /0 
62 7 
63 $ 

64 IO 
65 'K 
66 /0 
67 'tz 
68 (o C1)1all ,dt11"M 

69 7 
70 (0 
71 9 
72 ?( 

,-.-,..,#,l lo , ,re !i;/,7,.P,~ ject #'s 1570039 & 15070053 
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/YF 
~ 
ft/ 
~c, 
J),4--

E~ 
<,D 
a·~ 

dF 
£.G 

,4F 

~ 



Walton & Lonsbury H.azteca Sediment Toxicity Test-Test Group 2. Test Started: 8·14 · /5 Test Ended· 9 · '3 ,,1-:;-. 
# of Surviving 

Sample Code Group Rep Pos Organi~ms Notes Initials 

HA207 2 2 1 g,,.:,:.e:9 £(_ 
HA212 6 7 2 10 Sf 
HA207 2 6 3 10 EC 
HA 210 4 1 4 10 F C 
HA 218 8 3 5 10 ~ 
HA208 3 2 6 \0 sp 
HA214 7 2 7 JO E C 
HA208 3 3 8 ijO 1 (o ..... ~J a,-.. Pc.-- Q ~·,\..~ E c,. 5P 

1D 
~ 

'Dtt-HA207 2 7 9 

HA212 6 1 10 Jo Ee_. 
HA208 3 6 11 In t:r 
HA218 8 4 12 Cf £(_ I 

HA Lab Control 1 6 13 !D /IF 
HA 214 7 4 14 8 Olf-
HA Lab Control 1 3 15 '1 /YF 
HA Lab Control 1 2 16 Jo /IF-
HA Lab Control 1 4 17 tD /YP' 
HA 218 8 5 18 g c:1 (CJ~ 0 "'-- Pc-.. f,J c ->f'<l 4--._ r-c_ ~ 

~ _, 

HA 208 3 1 19 ID £C _ 
HA Lab Control 1 8 20 er /IF 
HA 210 4 3 21 8 1- ~(;t•LJ I (M, P~-~ µ W<b ~~ f(._ \)lf-
HA207 2 8 22 q ,z_ l e4& i...-S t .t t i""'- lj Cli. r.-.,,..· .... :-£ f..---c_ 
HA 212 6 4 23 c; ~ 
HA207 2 5 24 Jo EC 
HA 214 7 8 25 I l) Fe 
HA214 7 5 26 q 'r)/ri-
HA 210 4 2 27 JO EC 
HA218 8 6 28 ~ ,I /f'F 
HA214 7 7 29 ~fq r;r 
HA 214 7 3 30 1{) '1 Ci:. ,.,..J .. ,.J a"- P, ~ UJ,?...,:,\... "---i C C. ~ 
HA211 5 4 31 ~ ~ ~ 
HA 207 2 3 32 , I 2 ~ - I e_p fi} !IA .,. .. ~ )~rrJ 'Oft-

. l I - lj 
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# of Surviving 

Sample Code Group Rep Pos Organisms Notes Initials 

HA208 3 7 33 10 £C__ 

HA Lab Control 1 1 34 tD /fF 
HA Lab Control 1 5 35 Cf /fr 
HA208 3 4 36 )0 xP 
HA 218 8 8 37 9 t;.c 
HA207 2 4 38 Ci ~ (._. 

HA210 4 6 39 9 SP 
I 

HA208 3 8 40 9 /IF" 
HA 212 6 2 41 IQ ~ 
HA 211 5 3 42 8 9. Co•.,"\.<cl o " ~c:.,-,, ""y IJ..e,"\h ~ 

/0 ,J _/ 

~ HA218 8 1 43 

HA211 5 6 44 ~ ~ 
HA Lab Control 1 7 45 i O --~ 
HA212 6 6 46 \0 ~ 
HA212 6 5 47 er w 
HA208 3 5 48 In \ \ (OM""\J.. (JV\. OOI.... @ •IJ<'i ... \.._. ...... Gt:.. ~ 

}!) - _, 
~ HA 212 6 8 49 

-
HA 218 8 7 50 /D ~(_ 

HA210 4 8 51 lrO ~ 
HA207 2 1 52 I f) ™ HA211 5 5 53 l- a\\ v .... 'j .s .......... 11 t- I ref'-+ .\\ ,., l or G:(_ 

HA 212 6 3 54 ~ ~ 
HA 211 5 2 55 ct 1)-k--
HA 211 5 8 56 :;' B ~..J.J. ~ pc""- e 1.,-.,(:,:l_t,, •• , cc. --:iv 

' 9 
-_.1 

/JF" HA 211 5 7 57 

HA210 4 4 58 to ,SP 
HA 214 7 1 59 0 J tf-
HA 214 7 6 60 -f \0 IO Cu ~'vtfd c• pn"' ~ 1/ z / •S ~ 
HA 211 5 1 61 8 ~ ~ ;vv.\l ~ ~ .. J.,5 ec... 
HA 210 4 5 62 lD 

. 
-~l 

HA 210 4 7 63 / 0 fr 
H.A 218 8 2 64 lo --p_-
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C dilutus Test Group 1· Walton and Lonsbury Sediment Toxlcty Test Ended· ~ • 14 IS--

Sample Code Group Rep Position 

C0240 3 8 1 

CD220 2 2 2 

CD220 2 8 3 

CD220 2 5 4 

C0205 4 3 5 

CD240 3 5 6 

CD312 9 7 7 

CD226 8 5 8 

CD312 9 1 9 

CD226 8 2 10 

CD240 3 1 11 

CD226 8 3 12 

CD Lab Control 1 3 13 

CD240 3 4 14 

CD226 8 6 15 

CD220 2 4 16 

CD240 3 7 17 

CD224 7 1 18 

CD205 4 2 19 

CD205 4 4 20 

CD203 5 8 21 

CD Lab Control 1 1 22 

CD203 5 1 23 

CD312 9 3 24 

CD226 8 4 25 

CD Lab Control 1 7 26 

CD224 7 3 27 

CD240 3 2 28 

CD226 8 1 29 

CD205 4 5 30 

CD301 6 3 31 

CD240 3 6 32 

CD312 9 5 33 

CD203 5 6 34 

CD301 6 5 35 

# of surviving 
organisms Notes 

61 
ID 
R 
9 
o/ 
tO 
/ {) 
4 
9 
I 1) 

9 
I) 

JO 
JO 
I I ) 

q-
t 

10 
~ 
q 
q 
JD 

Gj 
IO ' 

/cJ 
lo 

(o 

IL? 
If) 
9 
R I C/k o~~'.,. ,.,,f w'r:ri I} k, kif. 
7 
9 
VJ t j'_ s O.Ht~Pif! i; A lt-c;-;,;J". 
8 I '"'I''-'?-' 'Sk:l,JL 
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lnitiaJs 

tDit" 
~ 
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C dilutus Test Group 1· Walton and Lonsbury Sediment Toxicty Test Ended· g. l'-f ·I~ 

C0224 7 4 36 

CD312 9 8 37 

CD205 4 1 38 

CO Lab Control 1 2 39 

co20s 4 8 40 

CD224 7 7 41 

C0301 6 8 42 

CD Lab Control 1 4 43 

C0203 5 4 44 

CD240 3 3 45 

CO Lab Control 1 5 46 

CD Lab Control 1 6 47 

C0312 9 2 48 

C0224 7 6 49 

CD301 6 6 50 

C0224 7 8 51 

C0203 5 3 52 

C0220 2 6 53 

C0301 6 7 54 

C0203 5 5 55 

C0312 9 6 56 

C0220 2 3 57 

CD205 4· 6 58 

CD220 2 1 59 

CD220 2 7 60 

CD301 6 2 61 

C0301 6 4 62 

C0224 7 5 63 

CD301 6 1 64 

CD205 4 7 65 

CD203 5 2 66 

C0312 9 4 67 

CD226 8 8 68 

CD203 5 7 69 

CD226 8 7 70 

CD Lab Control 1 8 71 

CD224 7 2 72 
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Walton & Lonsbury C.dilut us Sediment Toxicity Test- Test Group 2 Test Started: B ·JS-J ~ Test Ended: 9 L/ 1 5 
# of Surviving 

Sample Code Group Rep Pos Organisms Notes Initials 

CD 212 6 6 1 q \p--~ EC 
CD lab control 1 2 2 q ./Jr 
CD 210 4 1 3 ,o er 
CD207 2 7 4 9 1'11 I 

cf - \ 
CD 212 6 7 5 _/IF 
CD208 3 6 6 1n E"C 
CD lab control 1 5 7 q /IF 
CD 210 4 5 8 q RI 
CD 211 5 3 9 1n D#-
CD212 6 5 10 /0 r-:c 
CD lab control 1 7 11 73 /YF 
CD212 6 3 12 8 17t+ 
CD 210 4 7 13 q 1(1. 

CD207 2 6 14 '6 -~ 

CD211 5 8 15 F3 £ 
CD 210 4 2 16 10 EC. 
CD 211 5 5 17 q c-' . 
CD207 2 5 18 I · D ~ l 11 1 ('tf, k/( ·, iv1r1~11,l,. 1-ki~(l J>i+ 

7 I I \e'.Q{I,,,~. /'lF CD 208 3 1 19 

CD208 3 5 20 1 /ff 
CD208 3 8 21 ~ RI. 
CD lab control 1 8 22 lo -i.-----
CD207 2 4 23 Cf f:.: (_ 1-

7 ' /fr CD207 2 2 24 

CD 211 5 1 25 C{ 1( d )t-f 
CD 218 8 4 26 lo -w 
CD 218 8 2 27 ,,,,. I ("') ~c 

lo 
I',.'.., 

RT CD 210 4 3 28 

CD214 7 5 29 9 ~ 

CD 218 ,. 8 7 30 8 EC, 
I 

\ 31 /o -j./ CD lab control •,:J 1 1 

CD 211 5 4 32 ~ -;p---

_ Project #~J«tlt'1«'i 15070053 



# of Surviving 

Sample Code Group Rep Pos Organisms Notes Initials 

CD211 5 2 33 9 I StirfltlCI h l'.)1,,'c<_ te. /c'J 
q 

.., 
/tF CD214 7 3 34 

CD 211 5 7 35 8 I ~~~~ - G'\ l l bl,ic. t:... ~ 
CD208 3 7 36 n 'J)tf-
CD218 8 6 37 w I c,fB 1~ il~( Tha~ \Jeri- ~l;f--
CD 218 8 1 38 

I.Jg /IF 
C0214 7 2 39 9 €,(_ 
CD214 7 4 40 ? ~ 

CD lab control 1 3 41 lo -e,,. 
' 

CD 212 6 4 42 1 ~ 

CD214 7 1 43 JO ie J 
CD lab control 1 4 44 R -j-/ 
CD 210 4 4 45 q ?kl--
CD 212 6 2 46 7'i 8''9-# j t?,...:"k,.,c .- ,et< vrl•~ ~,..._a.),~ (/.,, R,u-

'3H-;i wu<- i'. t'' <ti ,:.,. 

CD218 8 8 47 '8 fr 

CD208 3 2 48 9 €C.. 
CD 218 8 3 49 q Wbr 
CD 210 4 8 50 'i ~ 

I 

CD 211 5 6 51 9 £(_ 
CD 212 6 8 52 Jo 0 11-e p.vp;,-i '"'j Z-z 
CD207 2 8 53 1 "-<-- <1.buvf--1<> f'"l'4K BIi-
CD208 3 3 54 ;O J)1t 
CD210 4 6 55 /(J --Y' 
CD 214 7 8 56 7 :L ef 7 u,;c f' (I f'o..e, ff 
CD207 2 3 57 5 22 
CD214 7 7 58 c; Bit 
CD 208 3 4 59 J7 -tY 
CD lab control 1 6 60 q EC 
CD 214 7 6 61 ~ ~1-
CD207 2 1 62 if ~ 
CD 218 8 5 63 I I co 
CD 212 6 1 64 ·7 l--1Y' 

Project ~5a~i%l~ 15070053 



CETIS Test Data Worksheet 

Hyalelta 10-d Survival and Growth Sediment Test 

Start Date: 03 Aug-15 Species: Hyalella azteca 

End Date: Protocol: EPA/600/R-99/064 (2000) 

Sample Date: 03 Aug-15 Material: Reference sediment 

Batch Notes: Walton & Lonsbury 2015: H. azteca SW Tox Test 

Sample Code I Rep I Pos I # Exposed I # Survived I Total Weight-mg 

IHaControl I 1 30 10 9 1004.49 

Ha Control 3 27 I 10 8 996.92 

HaControl 4 36 10 ' 5 995.9 

iHaControl 5 71 10 9 977.03 

Ha Control 6 8 10 9 965.51 

IHaControl 
i 

7 j 61 10 I 10 989.6 

,HaControl 
I 8 31 10 7 966.06 

HA220 1 I 45 I 10 9 ! 979.07 

I I 

!HA220 2 i 26 10 9 998.28 
I I 

HA220 I 3 56 10 10 975.89 

HA220 4 I 20 10 8 978.73 
' . 

IHA220 I 
5 I 52 I 10 7 I 1049.05 

IHA220 I 6 51 10 10 999.18 

HA220 7 15 10 10 i 994.5 

HA220 8 39 10 8 I 1021 .93 

HA240 1 50 10 10 1008.31 

IHA240 2 I 48 · 10 
I 

10 1035.29 
I 

I 25 ' I I HA240 3 10 9 1020.51 
I 

HA240 4 28 10 9 1004.72 

HA240 5 J 32 I 10 9 
I 

1044.04 

i 14 I I 
I ' I HA240 6 10 9 1021.43 

HA240 7 64 10 10 994 
I 

HA240 ' 8 i 35 10 10 i 996.59 

HA205 1 67 10 8 999.85 

HA205 2 I 29 I 10 10 1012.25 
I 

IHA205 I 3 11 1 10 I 9 1000.31 

\HA205 4 7 10 10 997.37 

HA205 5 I 10 I 10 9 997 .11 

HA205 6 3 10 7 I 1054.11 

HA205 7 59 10 I 10 1043.69 

HA205 8 I 23 I 10 10 i 1026.67 

000-446-187-2 

Sample Code: HaControl 

Sample Source: In house 

Sample Station: Control 

Tare Weight-mg Pan Count Mean Length-mm 
1 

1004.09 ; 9 
I I 

996.5 8 

995.6 5 

976.31 9 

964.9 9 

988.81 10 

I 965.74 I 7 
I 

977.97 I 9 

997.58 9 

974.94 
i 

10 

978.02 I 8 

I 1048.46 7 

I 998.38 
I 

10 

994.02 i 10 
I 

1020.94 8 

I 1007.58 10 

I 1034.44 I 10 
I 

I 1020.03 I 9 

1004.21 9 

1042.98 I 9 

1020.72 
I 
' 9 

993.23 10 

995.97 10 

999.1 8 

I 1011 .32 10 I 

999.78 I 
9 

996.69 10 

996.22 9 

1053.43 7 

1042.77 10 

1025.95 10 
I 
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Report Date: 

Test Code: 

Notes 

Analyst: 

29 Sep-1510:32 (p 1 of 3) 

10-3941-2428/3DF42CCC 

U.S. EPA Region I Lab 

[;;C- QA: 



CETIS Test Data Worksheet Report Date: 29 Sep-15 10.:32 (p 2 of 3) 

Test Code: 10-3941-2428/3DF42CCC 

Sample Code Rep Pos I # Exposed # Survived I Total Weight-mg Tare Weight-mg Pan Count Mean Length-mm Notes 

Ha203 

' 
1 49 10 4 1009 1008.46 4 

Ha203 2 12 10 8 I 1030.74 1030.31 8 

Ha203 I 3 j 44 10 7 1037.44 I 1036.91 7 
I ' 

Ha203 4 72 j 10 8 I 1017.77 1016.77 8 

Ha203 i 5 I 55 10 8 1011 .81 1011.36 8 

Ha203 6 I 62 i 10 7 I 1044.6 1044.03 7 

(a203 I 7 I 54 10 8 1018.08 1017.48 8 
I j 

I 

,Ha203 8 I 63 I 10 I 8 
I 

1008.36 1007.81 i 8 

HA301 I 1 10 10 I 1010.83 1010.04 I 10 16 ' 
I 

HA301 2 37 10 10 971 .25 970.49 10 

•HA301 3 2 10 9 ! 993.13 I 992.32 ' 9 I 

.HA301 4 41 10 I 10 978.72 977.95 10 
I 

IHA301 I 5 38 10 8 1009.2 ' 1008.55 8 
I ' I 

'HA301 6 1 10 I 10 I 994.56 I 993.76 1 10 

1HA301 7 I 58 10 I 9 i 964.59 
I 

963.83 9 

IHA301 8 53 I 10 l 9 968.83 968.07 9 

I 47 
I I 

I ' HA224 1 10 9 1000.87 I 1000.08 ' 9 

!HA224 
I ' 

I 
2 42 10 9 1022.29 1021.65 

I 
9 

( A224 3 I 6 10 9 i 1021.09 1020.48 I 9 

HA224 4 11 I 10 I 8 1005.13 1004.55 I 8 
I I ' 

' 1HA224 ' 5 i 70 10 10 975.71 974.97 10 
I 

HA224 

I 
6 69 10 7 987 986.4 7 

' 
1
HA224 7 l 33 10 9 1000.66 1000.17 

I 
9 

I 
IHA224 8 9 I 10 I 9 ' 1018.13 1017.65 9 

I 
IHA226 

I 1 
66 I 10 10 1030,73 I 1030.21 10 

I 
I I 

HA226 I 2 10 i 9 ! 994.29 993.6 ' 9 ! 46 : 

1HA22s 3 65 10 8 993.22 992.45 I 8 

1HA226 I 4 22 I 11 I 11 I 1008.74 1008 I 11 
' 

iHA226 5 5 10 9 986.42 j 985.86 9 

HA226 ! 6 68 10 6 1000.87 1000,46 6 

HA226 7 57 I 10 10 1015.23 1014.35 I 10 
• ! HA226 I 8 I 40 10 I 5 1026.97 1026.58 I 5 

IHA312 1 • 13 I 10 8 1011 .56 I 1011 .3 8 
I I 

(A312 2 I 21 10 5 995.65 
I 

995.29 I 5 

HA312 3 

I 4: 
1 

10 I 5 1027.46 1027.22 5 
I I 

HA312 4 10 I 8 I 1020.03 1019.43 8 I 

IHA312 

I 
5 I 24 10 8 992.81 992.44 8 

I 
HA312 6 60 10 4 i 999.83 999.51 4 

000-446-187 -2 CETJST"' v1 .8.7.16 Analyst: ~ QA: --zt.. 
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CETIS Test Data Worksheet 

Sample Code Rep I Pos ' # E)(posed # Survived Total Weight-mg 

HA312 7 19 I 10 9 1004.77 

HA312 8 , 18 10 8 995.29 

000-446-187-2 

Tare Weight-mg I Pan Count I Mean Length-mm 

1004.35 9 

994.96 8 

CETIS™ v1.8.7.16 
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Report Date: 

Test Code: 

Notes 

29 Sep-15 10:32 (p 3 of 3) 

10-3941-2428/3DF42CCC 

Analyst: ~ QA: 2-~ 



CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment Test 

Analysis ID: 14-7548-6719 Endpoint: Survival Rate 

Analyzed: 29 Sep-1 5 10:31 Analysis: Parametric-Control vs Treatments 

Batch ID: 17-4869-7404 Test Type: Survival-Growth 

Start Date: 03 Aug-15 Protocol: EPA/600/R-99/064 (2000) 

Ending Date: Species: Hyalella azteca 

Duration: NA Source: In-House Culture 

Batch Note: Walton & Lonsbury 2015: H. azteca SW Tex Test 

Sample Code 

HA220 

HA224 

HA226 

HA312 

Data Transform 

Angular (Corrected) 

Sample Notes 

Walton & Lonsbury 2015: H. azteca SW Tex Test 

Walton & Lonsbury 2015: H. azteca SW Tex Test 

Walton & Lonsbury 2015: H. azteca SW Tex Test 

Walton & Lonsbury 2015: H. azteca SW Tex Test 

Zeta Alt Hyp Trials Seed 

NA C>T NA NA 

0unnett Multiple Comparison Test 

Sample Code vs Sample- Code Test Stat Critical MSD 

HA220 HA224 0.242 2.154 0.205 

HA.226 0.5514 2.154 0.205 

HA312 2.638 2.154 0.205 

ANOVATable 

Source Sum Squares Mean Square DF 

Between 0.3165874 0.1055291 3 

Error 1.01234 0.03615501 28 

Total 1.328928 31 

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Bartlett Equality of Variance 3.305 11 .34 

Distribution Shapiro-Wilk W Normality 0.9374 0.9081 

Survival Rate Summary 

OF P-Value 

14 0.6554 

14 0.5204 

14 0.0177 

F Stat 

2.919 

P-Value 

0.3469 

0.0632 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA220 8 0.8875 0.7934 0.9816 0.9 

HA224 8 0.875 0.8009 0.9491 0.9 

HA226 8 0.8375 0.6768 0.9982 0.9 

HA312 8 0.6875 0.5299 0.8451 0.8 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA220 8 1.242 1.106 1.379 1.249 

HA224 8 1.219 1.116 1.322 1 .249 

HA226 8 1.19 0.985 1.395 1.249 

HA312 8 0.9916 0.8189 1.164 1.107 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 

HA220 0.9 0.9 1 0.8 0.7 

HA224 0.9 0.9 0.9 0.8 1 

HA226 0.9 0.8 1 0.9 

HA312 0.8 0.5 0.5 0.8 0.8 

Report Date: 

Test Code: 

29 Sep-15 10:37 (P 1 of 2) 

3DF42CCC 110-3941 -2428 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8. 7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

16.4% 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

P-Value Deciston(a: 5%) 

0.0515 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV¾ ¾Effect 

0.7 0.03981 12.69% 0.0% 

0.7 0.03134 10.13% 1.41% 

0.5 1 0.06797 22.96% 5.63% 

0.4 0.9 0.06665 27.42% 22.54% 

Min Max Std Err CV¾ %Effect 

0.99 12 1.412 0.05765 13.1 2% 0.0% 

0.9912 1.412 0.04355 10.1 % 1.85% 

0.7854 1.419 0.08672 20.61% 4.22% 

0.6847 1.249 0.07306 20.84% 20.19% 

Rep6 Rep7 Reps 

1 0.8 

0.7 0.9 0.9 

0.6 1 0.5 

0.4 0.9 0.8 

000-446-187-2 Proje~$ltii70~.~i5o70053 
54 of 97 

Analyst: EC QA: Zz.. 



CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment Test 

Analysis ID: 14-7548-6719 Endpoint: Survival Rate 
Analyzed: 29 Sep-1 5 10:31 Analysis: Parametric-Control vs T reatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 
HA220 1.249 1.249 1.412 1.1 07 0.9912 

HA224 1.249 1.249 1.249 1.107 1.412 

HA226 1.412 1.249 1.107 1.419 1.249 

HA312 1.107 0.7854 0.7854 1.107 1.107 

Report Date: 

Test Code: 

29 Sep-15 10:37 {p 2 of 2) 

3DF42CCC [ 10-3941-2428 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8. 7 

Official Results: Yes 

Rep6 Rep7 Reps 

1.412 1.412 1.1 07 

0.9912 1.249 1.249 

0.8861 1.412 0.7854 

0.6847 1.249 1.107 

000-446-187-2 Projeg~~ fi.i'Q~~~1tti070053 
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CETIS Analytical Report 

Hyatella 10-d Survival and Growth Sediment Test 

Analysis 10: 04-4861 -0421 Endpoint: Survival Rate 

Analyzed: 29 Sep-15 10:32 Analysis: Nonparametric-Control vs Treatments 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

HA240 

HA205 

Ha203 

HA301 

17-4869-7 404 Test Type: Survival-Growth 

03 Aug-15 Protocol: EPN600/R-99/064 (2000) 

Species: Hyalella azteca 

NA Source: In-House Culture 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Sample Notes 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Data Transform Zeta Alt Hyp Trials Seed 

Angular (Corrected) NA C>T NA NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical Ties OF P-Value 

HA240 HA205 64 48 2 14 0.5773 

Ha203 36 48 0 14 0.0011 

HA301 66 48 2 14 0.6680 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 

Between 0.489493 0.1631643 3 9.444 

Error 0.4837381 0.01727636 28 - -· -- - - - · 
Total 0.9732311 31 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 2.801 11 .34 0.4234 
Distribution Shapiro-Wilk W Normallty 0.8513 0.908 1 0.0004 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA240 8 0.95 0.9053 0.9947 0.95 

HA205 8 0.9125 0.8184 1 0.95 

Ha203 8 0.725 0.6089 0.8411 0.8 

HA301 8 0.9375 0.8753 0.9997 0.95 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA240 8 1.331 1.258 1.403 1.331 

HA205 8 1.281 1.145 1.4H3 1.331 

Ha203 8 1.025 0.9022 1.148 1.107 

HA301 8 1.313 1.216 1.41 1.331 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 

HA240 1 1 0.9 0.9 0.9 

HA205 0.8 0.9 1 0.9 

Ha203 0.4 0.8 0.7 08 0.8 

HA301 1 0.9 0.8 

Report Date: 

Test Code: 

29 Sep-15 10:38 (p 1 of 2) 

3DF42CCC 110-3941 -2428 

U.S. EPA Region I Lab 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

9.35% 

P-Type Decislon(a:5%) 

Asymp Non-Significant Effect 

Asymp Significant Effect 

Asymp Non-Significant Effect 

P-Value Oecision(a:5%) 

0.0002 Significant Effect 

Decision(a:1%) 

Equal Variances 

Non-normal Distribution 

Min Max Std Err CV% %Effect 

0.9 1 0.0189 5.63% 0.0% 

0.7 0.03981 12.34% 3.95% 

0.4 0.8 0.0491 19.1 5% 23.68% 

0.8 1 0.02631 7.94% 1.32% 

Min Max Std Err CV% %Effect 

1.249 1.412 0.0308 6.55% 0.0% 

0.9912 1.412 0.05747 12.69% 3.76% 

0.6847 1.107 0.05207 14.36% 22.94% 

1.107 1.412 0.04094 8.82% 1.33% 

Rep6 Rep7 Rep8 

0.9 1 1 

0.7 1 1 

0.7 0.8 0.8 

0.9 0.9 

000-446-18 7 -2 Projeg~~tw0~~~1135070053 
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CETIS Analytical Report Report Date: 

Test Code: 

Hyalella 10-d Survival and Growth Sediment Test 

29 Sep-15 10:38 (p 2 of 2) 

3DF42CCC j 10-3941-2428 

U.S. EPA Region I Lab 

Analysis ID: 04-4861-0421 Endpoint: Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 29 Sep-1510:32 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 

HA240 1.412 1.412 

HA205 1.107 1.412 

Ha203 0.6847 1.107 

HA301 1.412 1.412 

000-446-1 87-2 

Rep 3 Rep 4 Rep 5 Rep6 

1.249 1.249 1.249 1.249 

1.249 1.412 1.249 0.9912 

0.9912 1.1 07 1.107 0.9912 

1.249 1.412 1.1 07 1.412 

Proje~ 1ii7~P.~ 55070053 
57 of 97 

Rep 7 Reps 

1.412 1.412 

1.412 1.412 

1.107 1.107 

1.249 1.249 

Analyst: 8- QA: 22 



CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment Test 

Analysis ID: 11-6668-5069 Endpoint: Mean Dry Biomass-mg 
Analyzed: 29 Sep-15 10:31 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

HA220 

HA224 

HA226 

HA312 

17-4869-7404 Test Type: Survival-Growth 

03 Aug-15 Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

NA Source: In-House Culture 

Watton & Lonsbury 2015: H. azteca SW Tex Test 

Sample Notes 

Walton & Lonsbury 2015: H. azteca SW Tex Test 

Walton & Lonsbury 2015: H. azteca SW Tex Test 

Walton & Lonsbury 2015: H. azteca SW Tex Test 

Walton & Lonsbury 2015: H. azteca SW Tex Test 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C> T NA NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value 

HA220 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

HA224 

HA226 

HA312 

Sum Squares 

0.007424497 

0.006905796 

0.01433029 

Test 

2.213 2.154 

2.272 2.154 

5.444 2.154 

Mean Square 

0.002474832 

0.0002466356 

Test Stat 

Variances Bartlett Equality of Variance 4.199 

Distribution Shapiro-Wilk W Normality 0.9832 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 

HA220 8 0.079 0.06134 

HA224 8 0.06162 0.05257 

HA226 8 0.06116 0.04675 

HA312 8 0.03625 0.02687 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 

HA220 0.11 0.07 0.095 

HA224 0 079 0.064 0.061 

HA226 0.052 0.069 0.077 

HA312 0.026 0.036 0.024 

0.017 

0017 

0,017 

14 0.0443 

14 0.0392 

14 <0.0001 

DF 

3 

28 

31 

Critical 

11.34 

0.9081 

95% UCL 

0.09666 

0.07068 

0.07556 

0.04563 

Rep4 

0.071 

0.058 

0.06727 

0.06 

F Stat 

10.03 

P-Value 

0.2407 

0.8854 

Median 

0.0755 

0.0605 

0.06164 

0.0345 

Rep5 

0.05901 

0.07401 

0,056 

0.037 

Report Date: 

Test Code: 

29 Sep-15 10:37 (p 1 of 1) 

3DF42CCC I 10-3941-2428 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

21.4% 

P-Type Declsion(a:5%) 

COF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

P-Value Decision(a:5%) 

0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV¾ ¾Effect 

0.048 0.11 0.007469 26.74% 0.0% 

0.048 0.079 0.003831 17.58% 21 .99% 

0.039 0.088 0.006092 28.17% 22.58% 

0.024 0.06 0.003968 30.96% 54.11% 

Rep 6 Rep7 Rep8 

0.08 0.048 0.099 

0.06 0.049 0.048 

0.041 0.088 0.039 

0.032 0.042 0.033 

000-446-187-2 Projeee'fl's~7.,9P.g~~ a 5070053 
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CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment Test 

Analysis 10: 00-1 163-2841 Endpoint: Mean Dry Biomass-mg 

Analyzed: 29 Sep-15 10:32 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

HA240 

HA205 

Ha203 

HA301 

17-4869-7404 Test Type: Survival-Growth 

03 Aug-15 Protocol: EPN600/R-99/064 (2000) 

Species: Hyalella azteca 

NA Source: In-House Culture 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Sample Notes 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C>T NA NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value 

HA240 HA205 -0.6192 2.154 0.016 14 0.9153 

Ha203 1.776 2.154 0.016 14 0.1024 

HA301 -0.6194 2.154 0.016 14 0.9154 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 

Between 0.001715218 0.000571 7394 3 2.566 

Error 0.006239862 0.0002228522 28 

Total 0.00795508 31 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 10.02 11.34 0,0184 

Distribution Shapiro-Wilk W Normality 0.9222 0.9081 0.0238 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA240 8 0.07163 0.05593 0.08733 0.072 

HA205 8 0.07625 0.06448 0.08802 0 0735 

Ha203 8 0.05837 0.04351 0.07323 0.0545 

HA301 8 0.07625 0.07211 0.08039 0.0765 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

HA240 0.073 0.08501 0.048 0,05099 0.106 

HA205 0.Q75 0.093 0.053 0.068 0.089 

Ha203 0.054 0 .04299 0.05299 0.1 0.045 

HA301 0,079 0.076 0.081 0.077 0.065 

Report Date: 

Test Code: 

29 Sep-15 10:37 (p 1 of 1) 

3OF42CCC 110-3941 -2428 

U.S. EPA Region I Lab 

CET1S Version: CETISv1.8.7 

Official Results : Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

22.4% 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Declsion(a:5%) 

0.0746 Non-Significant Effect 

Decision(a:1 %) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

0.048 0.106 0.00664 26.22% 0.0% 

0.053 0.093 0.004978 18.46% -6.45% 

0.04299 0.1 0.006285 30.45% 18.5% 

0.065 0 081 0.00175 6.49% -6.46% 

Rep 6 Rep7 Rep8 

0.07 1 0.077 0.06201 

0.06799 0.09199 0.07201 

0.05699 0.06 0.055 

0.08 0.076 0.076 

000-446-187-2 Proje~~ tw'0~~ f;.5070053 
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CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment Test 

Analysis ID: 12-0524-3373 Endpoint: Mean Dry Weight-mg 

Analyzed: 09 Feb-16 13:43 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

HA220 

HA224 

HA226 

HA312 

17-4869-7 404 Test Type: Survival-Growth 

03 Aug-15 Protocol: EPN600/R-99/064 (2000) 

Species: Hyalella azteca 

NA Source: In-House Culture 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Sample Notes 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C> T NA NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value 

HA220 HA224 2.139 2.154 0.019 14 0.0515 

HA226 1.83 2.154 0.019 14 0.0929 

HA312 3.884 2. 154 0.019 14 0.0008 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 
Between 0.004865889 0.001621963 3 5.061 
Error 0.008973024 0.0003204652 28 -- - - -
Total 0.01 383891 31 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 3.623 11.34 0.3052 

Distribution Shapiro-Wilk W Normality 0.9759 0.9081 0.6747 

Mean Ory Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA220 8 0.08997 0.06937 0. 1106 0.08652 
HA224 8 0.07083 0.06033 0.08134 0.0718 

HA226 8 0.07359 0.06172 0.08547 0.0725 
HA312 8 0.05521 0.04037 0.07005 0.04733 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 
HA220 0.1 222 0.07778 0.095 0.08875 0.0843 

HA224 0.08778 0.07111 0.06778 0.0725 0.07401 

HA226 0.052 0.07667 0.09624 0.06727 0.06222 

HA312 0.0325 0.07201 0.048 0.Q75 0.04625 

Report Date: 

Test Code: 

09 Feb-16 13:43 (p 1 of 2) 

3DF42CCC 110-3941-2428 

U.S. EPA Region I Lab 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSO Test Result 

21 .4% 

P-Type Oeeision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

COF Significant Effect 

P-Value Oecision(a:5%) 

0.0063 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

0.048 0 .1 237 0.008712 27.39% 0.0% 

0.05333 0.08778 0.004443 17.74% 21.28% 

0.052 0.09624 0.005023 19.3% 18.21% 

0.0325 0.08 0.006274 32.14% 38.64% 

Rep6 Rep7 Rep8 

0.08 0.048 0.1 237 

0.08571 0.05444 0.05333 

0.06833 0.088 0.Q78 

0.08 0.04667 0.041 24 

000-446-187-2 Proje~~fWQ9~1&5070053 
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CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment T,st 

Analysis ID: 18-6712-7514 Endpoint: Mean Ory Weight-mg 

Analyzed: 09 Feb-16 13:43 Analysis: Nonparametric-Control vs Treatments 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

HA240 

HA205 

Ha203 

HA301 

17-4869-7404 Test Type: Survival-Growth 

03 Aug-15 Protocol: EPN600/R-99/064 (2000) 

Species: Hyalella azteca 

NA Source: In-House Culture 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Sample Notes 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Walton & Lonsbury 2015: H. azteca SW Tox Test 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C> T NA NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical Ties OF P-Value 

HA240 HA205 79 48 0 14 0.9777 

Ha203 71 48 0 14 0.8499 

HA301 81 48 0 14 0.9878 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 

Between 0.0003931006 0.0001310335 3 0.3307 

Error 0.01109575 0 .0003962768 28 - - --- - -- - -- - --- - ---
Total 0.01148885 31 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 16.88 11 .34 0.0007 

Distribution Shapiro-Wilk W Normality 0.9193 0.9081 0.0199 

Mean Ory Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA240 8 0.07546 0.05837 0.09256 O.o?S 
HA205 8 0.08421 0.07132 0.0971 0.0925 

Ha203 8 0.08386 0.05867 0.109 0.07535 

HA301 8 0.08152 0.07767 0.08537 0.08063 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 

HA240 0.073 0,08501 0.05333 0.05666 0.1178 

HA205 0.09375 0.093 0.05889 0.068 0.09889 

Ha203 0 .135 0.05374 0.0757 0.125 0.05625 

HA301 0.079 0.076 0.09 0.077 0.08125 

Report Date: 

Test Code: 

09 Feb-16 13:43 (p 2 of 2) 

3DF42CCC 110-3941-2428 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8. 7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

28.4% 

P-Type Decision(a:5%) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

P-Value Decision(a:5%) 

0.8032 Non-Significant Effect 

Decision(a:1%) 

Unequal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

0.05333 0. 1178 0.007229 27.1% 0.0% 

0.05889 0.09889 0.005452 18.31% -1 1.59% 

0.05374 0.135 0.01065 35.93% -1 1.13% 

0.076 0.09 0.001629 5.65% -8.03% 

Rep6 Rep7 Rep8 

0.07889 0.077 0.06201 

0.09713 0.09199 0.07201 

0.08142 0.075 0.06875 

0.08 0.08445 0.08445 

000-446-187-2 Proje~s ~0~~ @;-5070053 
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CETIS Test Data Worksheet 

Hyalella 10-d Survival and Growth Sediment Test 

Start Date: 24 Aug-15 Species: Hyalella azleca Sample Code: HA Lab Control 

End Date: Protocol: EPA/600/R-99/064 (2000) Sample Source: In house 

Sample Date: 24 Aug-15 Material : Lab Control Sample Station: HaControl 

Batch Notes: Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Sample Code Rep Pos # Exposed I # Survived 

HA Lab Control 1 34 I 10 10 

HA Lab Control 2 16 10 10 

'HA Lab Control 3 15 10 9 

HA Lab Control I 4 17 10 10 

HA Lab Control 5 35 I 10 9 

HA Lab Control l 6 13 ! 10 I 10 

HA Lab Control 7 45 10 10 

HA Lab Control 8 I 20 10 ' 9 1 

HA207 1 I 52 10 10 

HA207 2 1 : 10 9 
' 

HA207 3 32 10 7 

HA207 4 38 10 9 I 
I 

1HA207 5 24 10 10 
I 

HA207 6 3 10 10 I 
I 

HA207 7 9 10 I 10 

HA.207 8 22 10 I 9 I 
iHA208 1 19 j 10 10 

tHA 208 2 6 I 10 10 I 
IHA208 I 3 8 10 9 

i 

,HA208 4 36 10 10 
' HA208 I 5 48 11 11 
! 

HA208 i 6 11 10 i 10 

HA208 7 I 33 10 10 I 

iHA 208 I 8 
I 

40 10 9 

HA 210 I 1 4 I 10 10 

HA 210 I 2 27 10 10 

jHA 210 3 21 10 I 7 

,HA 210 4 58 10 10 

HA210 5 62 10 10 
I 

HA210 6 39 j 10 9 

,HA 210 7 63 I 10 10 

HA 210 8 51 1 10 I 10 

000-446-187-2 

Total Weight-mg 

1021.07 

996.9 

983.53 . 
989.49 

1018.25 i 
1019.75 

1028.26 I 
I 

1026.62 I 

973.85 I 
1023.65 

1022.15 I 

i 
1006.31 I 
1018.04 I 
1006.42 

991 .26 I 
1000.85 I 

990.4 

1028.84 

1022.16 I 

1011 .28 

1007.73 

1013.5 ' 
995.64 I 

1027.27 

1001.96 I 
995.27 

I 

1011 .29 

985.73 I 
1040.24 

I 

1009.2 

1018.49 

1018.81 

Tare Weight-mg I Pan Count Mean Length-mm I 
1020.09 10 

995.78 10 i 
982.49 9 I 

988.56 10 i 
1017.24 9 

1018.59 
i 

10 

1027.27 10 

1025.78 9 

972.67 I 10 

1022.56 9 

1021 .54 7 ! 
1005.34 9 

' 
1016.87 10 i 
1005.47 10 

990.11 10 I 
999.95 I 9 

989,38 10 i 
1027.72 10 

1020.94 9 

1010.05 10 i 
1006.25 I 11 

1012.49 I 10 ! 
994.55 10 

1026.28 I 9 

1000.78 10 T 
994.07 10 

1010.42 7 

984.5 ' 10 I I 

1038.83 10 

1008.23 9 i 
1017.3 10 

1017.46 10 

CETIS n" v1 .8.7.16 
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Report Date: 

Test Code: 

Notes 

18 Dec-15 14:42 (p 1 of 2) 
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CETIS Test Data Worksheet 

I 
Sample Code I Rep Pos I # Exposed #Survived 

HA 211 I 1 I 61 1 
10 I 8 

' 
IHA 211 I 2 55 I 10 I 9 

1HA 211 I 3 I 42 I 10 9 

HA 211 I 4 31 I 10 ! 8 

HA 211 I 5 53 I 10 7 
I 

!HA 211 I 6 1 44 10 8 

HA 211 7 ' 57 I 10 9 

IHA 211 I 8 I 56 i 10 I 8 

!HA212 
I 1 : 10 I 10 10 

I 

IHA212 I 2 I 41 I 10 10 

IHA 212 I 3 I 54 1 
10 

I 
10 

HA212 i 4 I 23 J 10 ' 9 

:HA 212 I 5 47 I 10 9 

HA 212 I 6 1 46 : 10 I 10 

1HA212 7 2 I 10 10 

HA212 I 8 I 49 I 10 
I 

10 
I 

HA214 I 1 l 59 ! 10 9 

iHA 214 I 2 7 i 10 I 10 

' HA214 I 3 I 30 I 10 9 

HA 214 
I 

4 ; 14 I 10 8 

1HA214 
' 5 I 26 I 10 9 

1HA 214 I 6 60 I 10 10 
' ' I 

HA 214 I 7 I 29 I 10 9 

HA 214 ' 8 2s I 10 10 

HA218 I 1 43 I 10 10 

HA218 I 2 64 I 10 10 

1HA 218 I 3 s I 10 I 10 

IHA 218 I 4 12 I 10 I 
9 

I 
HA218 I 5 18 I 10 9 

1HA218 I 6 28 I 10 8 

'HA218 I 7 50 I 10 
I 

10 

HA218 I 8 I 37 I 10 9 

000-446-187-2 

1 
Total Weight-mg 

996.46 I 

I 985.33 I 
! 1023.81 

1020.1 8 

I 
1023.59 

I 1015.52 l 
I 

1020.92 I 

i 1000.41 I 
I 1034.92 

I 
1020.81 

I 

999.21 I 
990.4 ' I 

979.05 I ' 
1050.81 

' 
1004.23 

I 988.65 I 
1027.26 

988.17 I 

998.57 

1016.23 I 
I 

1033.66 I 
I 1033.58 

I 
1018.55 

1007.71 

I 1021.78 I 
1038.77 I 

952.47 I 
I 

945.95 I 
' 946.35 

1011 .97 I 
I 974.73 I 
I 995.18 I 

Tare Weight-mg I Pan Count Mean Length-mm 1 

995.66 8 I 
984.16 9 

I 

1023.01 9 I 
1019.31 

I 
8 I 

1023.21 I 7 ! 
1014.73 8 i 

I 
1020.39 I 9 l 

I I 
999.61 8 ! 

1033.69 I 10 
I 

1019.36 I 10 I 

997.72 I 10 I 
989.51 9 I 

977.96 9 I 
1049.07 10 I 
1002.87 10 I 

, 987.45 10 I 
1026.2 I 9 I 

987.08 I 10 I 
997.49 I 9 

I 

1015.4 
I 

8 I 
1032.75 9 I 
1032.34 I 10 : 

1017.63 9 I 
I 

1006.51 10 I 
1020.8 I 10 I 

1037.87 I 10 I 
951 .39 10 

I 

945.22 
i 

9 I 
945.35 9 I 
1011 .02 8 

I 

973.71 
l 

10 I 
994.34 I 9 I 

CETIS 1M v1.8.7.1 6 
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Report Date: 

Test Code: 

Notes 

18 Dec-15 14:42 (p 2 of 2) 
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CETIS Summary Report 

Hyalella 10-d Survival and Growth Sediment Test 

Batch ID: 14-9910-4168 

Report Date: 

Test Code: 

Analyst: 

29 Sep-15 13:39 (p 1 of 1) 

6AEAFAF8 I 17-9378-4568 

U.S. EPA Region I Lab 

Start Date: 24 Aug-15 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) Diluent: Not Applicable 

Ending Date: Species: Hyalella azteca Brine: 

Duration: NA Source: In-House Culture Age: 

Batch Note: Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Sample Code 

HA 207 

HA208 

HA210 

HA211 

HA212 

HA214 

HA 218 

Sample Code 

HA207 

HA208 

HA 210 

HA 211 

HA 212 

HA214 

HA218 

Sample Code 

HA 207 

HA 208 

HA 210 

HA 211 

HA 212 

HA 214 

HA 218 

Sample Notes 

Walton & Lonsbury 2015 HA sediment toxicity test-Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Sample ID Sample Date Receive Date Sample Age 

07-9879-3523 24 Aug-15 NA 

01-5088-6402 24 Aug-15 NA 

14-7052-8047 24 Aug-15 NA 

04-4675-9711 24 Aug-15 NA 

14-8186-4742 24 Aug-1 5 NA 

08-3169-1025 24 Aug-15 NA 

06-0405-7669 24 Aug-15 NA 

Client Name 

EPA Region I 

Material Type Sample Source Station Location 

Reference sediment In house 207 

Site Sediment In house 208 

Site Sediment In house 210 

Site Sediment In house 211 

Site Sediment In house 212 

Site Sediment In house 214 

Site Sediment In house 218 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 

HA Lab Control 8 0.1009 

HA 207 8 0.1003 

HA208 8 0.1128 

HA 210 8 0.1175 

HA 211 8 0,07675 

HA212 8 0.1306 

HA214 8 0.1041 

HA218 8 0.09375 

000-446-187-2 

95% LCL 95% UCL Min Max 

0.09239 0.1094 0.084 0.116 

0.08422 0.1163 0.061 0.118 

0.1022 0.1234 0.099 0.1345 

0.1025 0.1325 0.087 0 .141 

0.0572 0.0963 0.038 0.117 

0.1087 0.1526 0.089 0.174 

0.09207 0 1162 0.083 0.124 

0.08443 0.1031 0.073 0.108 

Proj~~ •s 1'\.6l~.f&?~. ~ 15070053 
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Std Err 

0.003588 

0.006779 

0.004478 

0.006336 

0.008268 

0.009284 

0.005097 

0 .00394 

Project 

walton & lonsbury 

Latitude Longitude 

Std Dev CV% %Effect 

0.01015 10.06% 0.0% 

0.01917 19.13% 0.6.2% 

0.01267 11.23% -11 .84% 

0.01792 15.25% -16.48% 

0.02338 30.47% 23.91% 

0.02626 20.1% -29.5% 

0.01442 13.85% -3.22% 

0.01114 11 .89% 7.06% 

Analyst: 



CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment Test 

Analysis ID : 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

HA207 

HA208 

HA 210 

HA 211 

HA 212 

HA214 

HA 218 

19-8826-7324 Endpoint: Survival Rate 

29 Sep-15 11 :04 Analysis: Nonparametric-Control vs Treatments 

14-9910-4168 Test Type: Survival-Growth 

24 Aug-15 Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

NA Source: In-House Culture 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Sample Notes 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Data Traosform Zeta Alt Hyp Trials Seed 

Angular (Corrected) NA C>T NA NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical Ties OF P-Value 

HA207 HA208 77 46 2 14 0.9868 

HA 210 75 46 3 14 0.9751 

HA211 48 46 2 14 0.0773 

HA 212 77 46 2 14 0.9868 

HA 214 65 46 2 14 0.7540 

HA 218 68.5 46 2 14 0 8710 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 

Between 0.285239 0.04753982 6 3.667 

Error 0.6352401 0.01296408 49 
-- -- -

Total 0.9204791 55 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 6.303 16.81 0.3901 

Distribution Shapiro-Wilk W Normality 0.8809 0.9426 <0.0001 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA207 8 0.925 0.8385 1 0.95 

HA 208 8 0.975 0,9363 

HA 210 8 0.95 08606 

HA 211 8 0.825 0.7659 0.8841 0.8 

HA 212 8 0.975 0.9363 1 

HA 214 8 0.925 0.8659 0.9841 0.9 

HA218 8 0.9375 0.8753 0.9997 0.95 

Report Date: 

Test Code: 

29 Sep-15 11 :07 (P 1 of 2) 

6AEAFAF8 j 17-9378-4568 

U.S. EPA Region I Lab 

CETIS Version: CET!Sv1 .8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

8.81% 

P-Type Decislon(a:5%) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Signfficant Effect 

P-Value Decision(a:5%) 

0.0044 Significant Effect 

Decision(a:1%) 

Equal Variances 

Non-normal Distribution 

Min Max Std Err CV% %Effect 

0.7 1 0.0366 11 .19% 0.0% 

0.9 0.01637 4.75% -5.41% 

0.7 0.0378 11 .25% -2 .7% 

0.7 0.9 0.025 8.57% 10.81% 

0.9 0.01637 4.75% -5.41% 

0.8 0.025 7.64% 0.0% 

0.8 0.02631 7.94% -135% 

000-446-187-2 Proj~J:StlH.QQ§lf ~ ~ 5070053 
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CETIS Analytical Report Report Date: 29 Sep-15 11 :07 (p 2 of 2) 

Test Code: 6AEAFAF8 ! 17-9378-4568 

Hyalella 10-cl Survival and Growth Sediment Test U.S. EPA Region I Lab 

Analysis ID: 19-8826-7324 Endpoint: 
Analyzed: 29 Sep-151 1:04 Analysis: 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 

HA 207 8 1.298 

HA208 8 1.372 

HA 210 8 1.339 

HA 211 8 1.146 

HA 212 8 1.37 1 

HA 214 8 1.292 

HA 218 8 1.313 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 

HA 207 0.9 

HA208 1 

HA 210 1 1 

HA 211 0.8 0.9 

HA 212 1 

HA 214 0.9 

HA 218 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 

HA207 1.412 1.249 

HA208 1.412 1.412 

HA 210 1.412 1.412 

HA 211 1.107 1.249 

HA 212 1.412 1.412 

HA 214 1.249 1,412 

HA218 1.412 1.412 

000-446-187-2 

Survival Rate CETIS Version: CETISv1 .8.7 

Nonparametric-Control vs Treatments Official Results: Yes 

95% LCL 95% UCL Median Min 

1.175 1.422 1.331 0.9912 

1.309 1.436 1.412 1.249 

1.212 1.466 1.41 2 0.9912 

1.067 1.224 1.107 0.9912 

1.308 1.434 1.412 1.249 

1.2 1.384 1.249 1.107 

1.216 1.41 1.331 1.1 07 

Rep 3 Rep4 Reps Rep6 

0.7 0.9 1 

09 1 

0.7 1 0.9 

0.9 0.8 0.7 0.8 

0.9 0.9 1 

0.9 0.8 0.9 1 

0.9 0.9 0.8 

Rep3 Rep4 Reps Rep6 

0.9912 1.249 1.412 1.412 

1.249 1.412 1.419 1.412 

0.9912 1.412 1.412 1.249 

1.249 1.107 0.9912 1.107 

1.412 1.249 1.249 1.412 

1.249 1.107 1.249 1.412 

1.412 1.249 1.249 1.107 

Projeg~ 7W.~!ff-!!<I ~5070053 
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Max Std Err CV% %Effect 

1.412 0.05233 11.4% 0.0% 

1.419 0.02689 5.54% -5.69% 

1.412 0.05363 11.33% -3.14% 

1.249 0.03324 8..21 % 11 .74% 

1.412 0.02667 5.5% -5.62% 

1.412 0.0389 8.51 % 0.45% 

1.412 0.04094 8.82% -1 .12% 

Rep7 Rep8 

0.9 

0.9 

0.9 0.8 

1 

0.9 1 

1 0.9 

Rep7 Rep8 

1.412 1.249 

1.412 1.249 

1.412 1.412 

1.249 1.107 

1.412 1.412 

1.249 1.41 ~ 

1.412 1.249 

Analyst: a___ QA: 2 Z. 



CETIS Summary Report 

Hyalella 10-d Survival and Growth Sediment Test 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

HA207 

HA208 

HA 210 

HA 21 1 

HA 212 

HA 214 

HA 218 

Sample Code 

HA 207 

HA208 

HA 210 

HA 211 

HA 212 

HA 214 

HA 218 

14-9910-4168 

24 Aug-15 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

NA Source: In-House Culture 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Sample Notes 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Sample ID Sample Date Receive Date Sample Age 

07-9879-3523 24 Aug-·15 NA 
01 -5088-6402 24 Aug-15 NA 
14-7052-8047 24 Aug-15 NA 
04-4675-9711 24 Aug-15 NA 
14-8186-4742 24 Aug-15 NA 
08-3169-1025 24 Aug-15 NA 
06-0405-7669 24 Aug-15 NA 

Report Date: 

Test Code: 

Analyst: 

29 Sep-15 11:07 (p 1 of 1) 

6AEAFAF8 I 17-9378-4568 

U.S. EPA Region I Lab 

Diluent: Not Applicable 

Brine: 

Age: 

Client Name Project 

EPA Region I walton & lonsbury 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

HA 207 

HA 208 

HA 210 

HA 211 

HA 212 

HA 214 

HA 218 

Reference sediment 

Site Sediment 

Site Sediment 

Site Sediment 

Site Sediment 

Site Sediment 

Site Sediment 

Survival Rate Summary 

Sample Code Count 

HA Lab Control 8 

HA207 8 

HA 208 8 

HA 210 8 

HA 211 8 

HA 212 8 

HA 214 8 

HA 218 8 

000-446-187-2 

In house 

In house 

In house 

In house 

In house 

In house 

In house 

Mean 

0.9625 

0.925 

0.975 

0.95 

0.825 

0.975 

0.925 

0.9375 

207 

208 

210 

211 

212 

214 

218 

95% LCL 95% UCL Min Max 

0.9192 1 0.9 1 

0.8385 0.7 

0.9363 0.9 

0.8606 1 0.7 1 

0.7659 0.8841 0.7 0.9 

0.9363 0.9 

0.8659 0.9841 0.8 

0.8753 0.9997 0.8 

Proj~1'1!; iM5v~Ca!~ -~ 15070053 
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Std Err Std Dev CV¾ ¾Effect 

0.0183 0.05 175 5.38% 0.0% 

0.0366 0.1035 11.19% 3.9% 

0.01637 0.04629 4.75% -1.3% 

0.0378 0.1069 11.25% 1.3% 

0.025 0.07071 8.57% 14.29% 

0.01637 0.04629 4.75% -1.3% 

0.025 0.07071 7.64% 3.9% 

0.02631 0.0744 7.94% 2.6% 

Analyst: f;L QA: 2-Z,,,. 



CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

HA 207 

HA208 

HA210 

HA 211 

HA212 

HA214 

HA 218 

00-6930-9572 Endpoint: Mean Dry Biomass-mg 

29 Sep-1 5 13:39 Analysis: Parametric-Control vs Treatments 

14-9910-4168 Test Type: Survival-Growth 

24 Aug-15 Protocol : EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

NA Source: In-House Culture 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Sample Notes 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Data Transform Zeta Alt Hyp Trials Seed 

U ntransfonned NA C>T NA NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSO OF P-Value 

HA 207 HA 208 -1 .353 2.357 0.022 14 0.9963 

HA210 -1.856 2.357 0.022 14 0.9994 

HA 211 2.529 2.357 0.022 14 0.0340 

HA212 -3.269 2.357 0.022 14 1.0000 

HA214 -0.417 2.357 0.022 14 0.9417 

HA218 0.6996 2.357 0.022 14 0.5906 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 

Between 0.01457609 0.002429348 6 7.034 

Error 0.01692316 0.0003453706 49 
- - -

Total 0.03149925 55 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 7.681 16.81 0.2624 

Distribution Shapiro-Wilk W Normality 0.974 0.9426 0.2655 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

HA207 8 0.1003 0.08422 0.1163 0.1 03 

HA208 8 0.11 28 0.1022 0.1234 0.1105 

HA210 8 0.1175 0.1025 0.1325 0.1195 

HA 211 8 0.07675 0.0572 0.0963 0.08 

HA212 8 0.1306 0.1087 0.1526 0.1295 

HA214 8 0.1041 0.09207 0.1162 0.107 

HA 218 8 0.09375 0.08443 0.1031 0.0965 

Report Date: 

Test Code: 

29 Sep-15 13:39 (p 1 of 2) 

6AEAFAF8 ! 17-9378-4568 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Appl icable 

Brine: 

Age: 

PMSO Test Result 

21 .8% 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

GDF Non-Significant Effect 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

0.061 0.118 0.006779 19.13% 0.0% 

0.099 0.1345 0.004478 11.23% -12.54% 

0.087 0.1 41 0.006336 15.25% -17.21% 

0.038 0.117 0.008268 30.47% 23.44% 

0.089 0.174 0.009284 20.1% -30.3% 

0.083 0.124 0.005097 13.85% -3 .87% 

0.073 0.108 0.00394 11.89% 6.49% 

000-446-187-2 Proj~ttf ls 1-67JJP.g~!!, a 5070053 
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CETIS Analytical Report Report Date: 29 Sep-1513:39 (p 2 of 2) 

Test Code: 6AEAFAF8 I 17-9378-4568 

Hyalella 10-d Survival and Growth Sediment Test U.S. EPA Region I Lab 

Analysis ID: 00-6930-9572 Endpoint: 
Analyzed: 29 Sep-15 13:39 Analysis: 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 

HA207 0.118 0.109 

HA208 0.102 0.112 

HA 210 0.118 0.12 

HA 211 0.08 0.117 

HA212 0.123 0.145 

HA214 0.106 0.109 

HA 218 0.098 0.09 

000-446-187-2 

Mean Ory Biomass-mg CETIS Version: CETISv1 .8. 7 

Parametric-Control vs Treatments Official Results: Yes 

Rep3 Rep4 Rep 5 Rep6 

0.061 0.097 0.117 0.095 

0.122 0.123 0.1345 0.101 

0.087 0.123 0.141 0.097 

0.08 0.087 0.038 0.079 

0.149 0.089 0.109 0.174 

0.108 0.083 0.091 0.124 

0.108 0.073 0.1 0.095 

Proj@f~ 1'6~~'1 .&615070053 
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Rep7 Reps 

0.115 0.09 

0.109 0.099 

0.119 0.135 

0.053 0.08 

0.136 0.12 

0.092 0.12 

0.102 0.084 

Analyst: {;L. QA: ZZ-



CETIS Analytical Report 

Hyalella 10-d Survival and Growth Sediment Test 

Analysis ID: 14-6549-3693 Endpoint: Mean Dry Weight-mg 
Analyzed: 09 Feb-16 13:44 Analysis: Parametric-Control vs Treatments 

Batch ID: 14-9910-4168 Test Type: Survival-Growth 

Start Date: 24 Aug-15 Protocol: EPN600/R-99/064 (2000) 

Report Date: 

Test Code: 

09 Feb-16 13:45 (p 1 of 2) 

6AEAFAF8 j 17-9378-4568 

U.S. EPA Region I Lab 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Species: Hyalella azteca Ending Date: Brine: 

NA Source: In-House Culture Duration: Age: 

Batch Note: Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Sample Code Sample Notes 

HA 207 Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

HA 208 Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

HA 210 Walton & Lonsbury 2015 HA sediment toxicity test-Test Group 2 

HA 211 Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

HA 212 Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

HA 214 Walton & Lonsbury 2015 HA sediment toxicity test-Test Group 2 

HA 218 Walton & Lonsbury 2015 HA sediment toxicity test- Test Group 2 

Data Transfonn Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 17.7% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSO DF P-Value P-Type Decision(a:5%) 

HA207 HA208 -1 .02 2.357 0.019 14 0.9889 CDF Non-Significant Effect 

HA210 -1.961 2.357 0.019 14 0.9996 CDF Non-Significant Effect 

HA211 1.875 2.357 0.019 14 0.1306 CDF Non-Significant Effect 

HA 212 -3.18 2.357 0.019 14 1.0000 CDF Non-Significant Effect 

HA214 -0.5686 2.357 0.019 14 0.9600 CDF Non-Significant Effect 

HA218 0.9069 2.357 0.019 14 0.4937 CDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Varue Decision(a:5%) 
Between 0.009143944 0.001523991 6 5.812 0.0001 Significant Effect 
Error 0.01284763 0.0002621964 49 
- --- - - - -- - - -
Total 0.02199157 55 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1%) 
Variances Bartlett Equality of Variance 12.6 16.81 0.0498 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9734 0.9426 0.2492 Normal Distribution 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

HA207 8 0.1076 0.0973 0.118 0.1114 0.08715 0.1211 0.004369 11 .48% 0.0% 

HA208 8 0.1159 0.1045 0.1273 0.111 0.101 0.1356 0.004813 11 .75% -7.67% 

HA210 8 0.1235 0.1149 0.1322 0.1215 0.1078 0.141 0.003658 8.38% -14.75% 

HA 211 8 0.09245 0.07143 0.1135 0.09938 0.05429 0.13 0.00889 27.2% 14.11% 

HA 212 8 0.1334 0.1143 0.1525 0.1295 0.09889 0.174 0.008088 17.15% -23.92% 

HA 214 8 0.1122 0.1045 0.11 99 0.1134 0.1011 0.1 24 0.003263 8.22% -4.28% 
HA218 8 0.1003 0.09006 0.1105 0.1 0.08112 0.1187 0.004324 12.2% 6.82% 

000-446-187-2 Proj~ tffs 1.7zi:l~~9, ~ 8 5070053 
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CETIS Analytical Report Report Date: 09 Feb-16 13:45 (p 2 of 2) 

Test Code: 6AEAFAF8 j 17-9378-4568 

Hyalella 10-d Survival and Growth Sediment Test U.S. EPA Region I Lab 

Analysis ID: 14-6549-3693 Endpoint: 
Analyzed: 09 Feb-16 13:44 Analysis: 

Mean Ory Weight-mg Detail 

Sample Code Rep 1 Rep2 

HA207 0.118 0.1 211 

HA208 0.102 0.112 

HA210 0.11 8 0.12 

HA 211 0.1 0.13 

HA 212 0.123 0.145 

HA214 0.1178 0.109 

HA218 0.098 0.09 

000-446-187-2 

Mean Dry Weight-mg CETIS Version: CETISv1 .8. 7 

Parametric-Control vs Treatments Official Results : Yes 

Rep3 Rep4 Reps Rep6 

0.08715 0.1078 0.117 0.095 

0.1356 0.123 0.1345 0.101 

0.1243 0.123 0.141 0.1078 

0.08889 0.1087 0.05429 0.09875 

0.1 49 0.09889 0.1211 0.174 

0.12 0.1037 0.1 011 0. 124 

0.108 0.08112 0.1111 0.1187 

Proje~-lio74Ji>.~ ~5070053 
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Rep7 Reps 

0.11 5 0.1 

0.1 09 0.11 

0.11 9 0.135 

0.05889 0.1 

0.136 0.12 

0 .1 022 0.12 

0.102 0.09333 

Analyst: .£(_ QA: -z;'C-



CETIS Test Data Worksheet 

Chironomus 10-d Survival and Growth Sediment Test 

Start Date: 04 Aug-15 Species: Chironomus dilutus (Midge} Sample Code: CD Lab Control 

End Date: Protocol: EPA/600/R-99/064 (2000} Sample Source: Walton & Lonsbury 

Sample Date: 04 Aug-15 Material: Lab Control Sample Station: CD Lab Control 

Batch Notes: Walton and Lonsbury Part 1 Sediment Tex Test-C. dilutus (1/27/16) 

Sample Code Rep Pos r # Exposed I # Survived I Total Weight-mg Ashed Weight-mg Pan Count Mean Length-mm I 
·co Lab Control 1 I 11 10 I 10 I 1004.34 994.05 ' 10 

CD Lab Control 2 67 10 10 991.52 986.24 10 
' 
iCD Lab Control I 3 13 10 10 999.07 991 .16 10 

' 
I 'co Lab Control 3 f 13 I 10 10 999.07 991 .16 10 

CD Lab Control ; 4 I 44 I 10 I 10 ; 991 .64 I 983.74 I 10 I 
J CD Lab Control I 5 I 54 I 10 I 10 I 1030.19 I 1020.23 I 10 I I ' 
1co Lab Control I 6 72 I 10 I 9 1024.12 i 1016.07 I 9 I I I 

!co Lab Control ; 1 I 35 1 10 I 10 I 1036.14 : 1029.02 I 10 I I 

jCD Lab Control I 8 i 28 I 10 I 9 I 1010.25 I 1003.58 I 9 I 
;co220 I 1 I 63 I 10 I 10 

I 
1024,98 I 1011 .68 I 10 l I I 

/CD220 2 I 29 i 10 10 ' 1020.01 
I 

1007,52 I 10 I 
jco220 I 3 I 27 I 10 ! 8 I 1011.24 I 1000.02 8 I I 

1co220 
1 4 I 31 I 10 I 9 

i 
1029.12 I 1016.91 I 9 I 

I 

jco220 I 5 I 43 I 10 9 ' 1011 .61 999.57 I 9 I i 
1co220 I 6 '. 36 j 10 I 10 ! 1010.42 997.97 I 10 I I 

/co220 ! 7 I 7 I 10 I 10 I 1051 .18 I 1039.46 i 10 I 
1co220 I 8 I 62 I 10 I 8 1037.74 

' 
1027.08 I 8 I ' I I 

ICD240 ! 1 I 11 1 10 I 9 I 1090,3 I 989,37 

: 
9 I I 

10 10 I 1004,68 I 993.74 10 I CD240 2 1 37 I 
I I I 

CD240 4 I 49 I 10 10 I 1004.35 992.96 I 10 

C0240 I 5 14 10 10 1012.56 1001,9 10 

CD240 6 68 10 9 1041 ,17 I 1031 ,87 9 

ICD240 I 7 61 I 10 7 991 .68 983.18 I 7 

,C0240 6 23 10 9 968,72 959.1 9 

C0205 1 41 10 9 I 1017.97 1010.68 9 

·C0205 . 2 

I :: I 
10 9 1019.74 1011.87 I 9 

lco205 I 3 10 I 9 1011 .'57 I 1004.73 9 

C0205 4 39 10 9 1025.32 1016.62 9 

tco205 5 64 10 9 1006.05 998.8 l 9 

CD205 6 42 10 10 1012.88 1006.38 10 

CD205 7 50 10 9 999.58 992.49 9 

CD205 8 55 10 8 
i 

993.19 985,8 I 8 

000-446-187-2 ProjeC~s rii~,,11,5070053 

Report Date: 

Test Code: 

Notes 

Analyst: 

04 Feb-16 13:47 (p 1 of 3) 

00-1719-3417 /10659C9 

U.S. EPA Region I Lab 

7-2 
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I 
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I 
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CETIS Test Data Worksheet 

Sample Code Rep j Pos I # Exposed I # Survived 

,CD203 1 38 10 9 
I 

CD203 ,2 19 10 9 

_CD203 3 1 I 10 10 

iCD203 10 I 10 I 
CD203 5 16 I 10 6 

CD203 6 30 I 10 9 

CD203 7 4 10 I 9 

CD203 I 8 15 10 9 I 
CD301 1 57 10 10 I 
CD301 I 2 1 48 10 I 10 

lco301 3 34 10 8 I 
CD301 4 51 10 10 

CD301 5 I 65 10 8 

ICD301 6 

I :: I 
10 10 

I 7 
I 

10 
I 

10 CD301 
I 

I 

[CD301 
I 

I 66 I I I 8 10 10 

I I I 

ICD224 7 2 I 21 10 9 
I 

ICD224 I 3 I 12 10 I 6 I 
1CD224 1 4 I 6 10 9 I 
jCD224 5 I 18 10 10 l 

1CD224 1 6 I 70 10 8 I 
1CD224 7 I 56 10 10 

I 

ICD224 I 8 1 47 10 10 I 
1CD226 I 1 I 53 : 10 10 I 
[co226 I 2 I 20 I 10 10 I 

1CD226 I 3 I 17 ' 10 8 I I 

ICD226 I 4 I 26 10 i 10 
I 

1CD226 ' 5 22 I 10 9 
t 

:CD226 6 I 8 10 I 10 I 
jCD226 7 I 45 j 10 I 10 I 

1 co22s 8 I 9 I 10 10 I 
1co312 I 1 I 24 10 I 9 I 

;co312 2 , 69 r 10 10 ·1 
[CD312 I 3 j 25 10 I 10 

' 
1CD312 I 4 I 2 I 10 10 I 
ICD312 5 I 10 10 9 

L 

1CD312 I 6 , 40 I 10 10 I 

000-446-187-2 

Total Weight-mg I Ashed Weight-mg Pan Count ; Mean Length-mm , 

1024.97 I 
1013.71 

993.53 

1006.56 

984 .87 

1020.34 

1025.34 

1038.32 

1025.64 

1005.09 

1003.63 

1052.89 I 

1033.91 

1037.21 

I 1035,67 

1029.9 

1032.04 

1021 .78 

997.13 

1072.21 I 
1031 .64 I 
1024.08 i 
1000.59 I 

992 
I 

1009.99 

1044.56 I 
995.89 I 
1011.84 

1006.92 

1012.89 

1021.93 

1015.15 
I 

993.42 

1017,09 

1005.68 

1014.94 I 
1039.11 I 

1017.03 9 

1004.65 I 9 

985.33 10 

997.32 10 

976.9 6 

1011 .67 9 

1017.5 

' 
9 

1027.89 9 

1013.24 I 10 

992.48 
I 

10 

994.78 8 

1039.33 10 

1021 .97 8 

1023.06 

I 
10 

1021 .97 10 

1015.27 10 

I 

1019.84 I 9 

1011 .56 I 6 
I 

985.98 9 I 
I 

1059.05 I 10 

1018.79 
I 8 i 

1009.92 I 10 

' I 

986.36 I 10 I 
981 .42 

I 
10 I 

996.82 I 10 

1033.64 I 8 I 
986.68 I 10 I 

I 

999.95 I 9 I 
995.32 10 ' I 

1000.46 I 10 

1009.76 I 10 
I 

1006.19 
I 

9 I 

983.85 I 10 

1007.87 I 10 

995.9 I 10 

1007.2 I 9 I 
1030.92 I 10 1-

Proje~sWQq:Wf:11;5070053 
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Report Date: 04 Feb-16 13:47 (p 2 of 3) 

Test Code: 00-1719-3417/10659C9 

Notes 

I 
I 

I 

I 
I 
I 

I 
I 

I 
I 

I 
I 
I 

I 

I 
I 

i 

I 
I 
I 

I 
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CETIS Test Data Worksheet 

Sample Code Rep I Pos #Exposed # Survived i Total Weight-mg 

CD312 7 I 32 10 10 I 1023.54 

CD312 8 j 59 10 10 1040.19 

000-446-187-2 

Ashed Weight-mg I Pan Count I Mean Length-mm 

1012.81 10 

1029.96 10 

ProjeelRsWQq:W.f. 1WD70053 
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Report Date: 

Test Code: 

Notes 

04 Feb-16 13:47 (p 3 of 3) 

00-1719-3417/10659C9 

Analyst: Z..Z. 
/ ' ~ 
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CETIS Analytical Report 

Chironomus 10-d Survival and Growth Sediment Test 

Analysis ID: 00-6354-7500 Endpoint: Survival Rate 

Analyzed: 27 Jan-16 12:42 Analysis: Nonparametric-Control vs Treatments 

Batch ID: 16-1465-093 7 Test Type: Survival-AF Growth 

Start Date: 04 Aug-15 Protocol: EPA/600/R-99/064 (2000) 

Report Date: 

Test Code: 

27 Jan-16 12:45 (p 5 of 8) 

10659C9 \ 00-1719-3417 

U.S. EPA Region I Lab 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

DIiuent: Not Applicable 

Species: Chironomus tentans Ending Date: Brin 

NA Source: In-House Culture Duration: Age: 

Batch Note: Walton and Lonsbury Part 1 Sediment Tax Test-C. di lutus (1/27/16). 

Sample Code Sample Notes 

CD220 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

CD224 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

CD226 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

CD312 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Data Transform Zeta 

Angular (Corrected) NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code 

CD220 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

CD224 

CD226 

CD312 

Sum Squares 

0.05701536 

0.5169709 

0.5739863 

Test 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

67 48 

76 48 

78 48 

Mean Square 

0.01900512 

0.01846325 

Test Stat 

Variances Bartlett Equality of Variance 5.493 

Distribution Shapiro-Wilk W Normality 0.8807 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 

CD220 8 0.925 0.8509 

CD224 8 0.9 0.7818 

CD226 8 0.9625 0.9003 

CD312 8 0.975 0.9363 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 

CO220 8 1.295 1.181 

CD224 8 1.267 1.108 

CD226 8 1.354 1.258 

CD312 8 1.371 1.308 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 

CD220 1 1 0.8 

CD224 0.9 0.6 

CD226 0.8 

CD312 0.9 

Seed 

NA 

Ties 

3 

3 
2 

OF 
3 

28 

31 

Critical 

11 .34 

0.9081 

OF P-Value 

14 0.7103 

14 0.9497 

14 0.9703 

F Stat 

1.029 

P-Value 

b.1391 

0.0021 

95% UCL Median 

0.9991 0.95 

0.95 

95% UCL Median 

1.409 1.331 

1.427 1.331 

1.449 1.412 

1.434 1.412 

Rep4 Reps 

0.9 0.9 

0.9 1 

0.9 

0.9 

000-446-187-2 Project #~~f/'3.~960053 

PMSD 

10.0% 

P-Type 

Asymp 

Asymp 

Asymp 

P-Value 

0.3947 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Decision(a:5%) 

Non-Significant Effect 

Decision(a:1 %) 

Equal Variances 

Non-normal Distribution 

Min Max Std Err 

0.8 1 0.03134 

0.6 1 0.05 

0.8 0.02631 

0.9 0.01637 

Min Max Std Err 

1.107 1.412 0.0481 

0.8861 1.412 0.06754 

1.107 1.412 0.04056 

1.249 1.412 0.02667 

Rep6 Rep7 Rep8 

1 0.8 

0.8 

CV% ¾Effect 

9.58% 0.0% 

15.71% 2.7% 

7.73% -4.05% 

4.75% -5.41% 

CV% ¾Effect 

10.51% 0.0% 

15.07% 2.13% 

8.48% -4.52% 

5.5% -5.89% 

Analyst: L7- QA: (.'o 



CETIS Analytical Report 

Chironomus 10-d Survival and Growth Sediment Test 

Analysis ID: 00-6354-7500 Endpoint Survival Rate 

Analyzed: 27 Jan-1 6 12:42 Analysis: Nonparametric-Control vs Treatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 

CD220 1.412 1.412 1.107 1.249 1.249 

CD224 1.412 1.249 0.8861 1.249 1.412 

CD226 1.412 1.412 1.107 1.412 1.249 

CD312 1.249 1.412 1.412 1.412 1.249 

000-446-187-2 

Report Date: 

Test Code: 

27 Jan-16 12:45 (p 6 of 8) 

10659C9 I 00-1719-3417 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8. 7 

Official Results: Yes 

Rep6 . Rep7 RepB 
1.412 1.412 1.1 07 

1.107 1.412 1.412 

1.412 1.412 1.412 

1.412 1.412 1.412 

,..,_, 
Analyst:_£_ - _ QA: co 



CETIS Analytical Report 

Chironomus 10-d Survival and Growth Sediment Test 

Analysis ID: 12-0042-6363 Endpoint: Survival Rate 

Analyzed: 27 Jan-16 12:44 Analysis: ~onparametric-Control vs Treatments 

Batch 10: 10-1465-0937 Test Type: Survival-AF Growth 

Start Date: 04 Aug-15 Protocol: EPA/600/R-99I064 (2000) 

Ending Date: Species: Chironomus tentans 

Duration: NA Source: In-House Culture 

Batch Note: Walton and Lonsbury Part 1 Sediment Tox Test-C. dilutus (1127116) 

Sample Code 

CD240 

CD205 

CD203 

CD301 

Data Transfonn 

Angular (Corrected) 

Sample Notes 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Zeta Alt Hyp Trials Seed 

NA C>T NA NA 

Steel Many-One Rank Sum Test 

Sample Code VS Sample Code Test Stat Critical Ties DF P-Value 

CD240 CD205 58 48 2 14 0.3022 

CD203 60.5 48 2 14 0.4122 

CD301 74 48 14 0.9192 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 0.04392359 0.0146412 3 0.7822 

Error 0.5240887 0.01871745 28 - -- --· - -- - - -- ---- - -
Total 0.5680124 31 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 3.107 11 .34 0.3755 

Distribution Shapiro-Wilk W Normality 0.8659 0.9081 0.0009 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

CD240 8 0.925 0.8385 1 0.95 

CD205 8 0.9 0.8553 0.9447 0.9 

CD203 8 0.8875 0.7833 0.9917 0.9 

CD301 8 0.95 0.8726 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

CD240 8 1.298 1.175 1.422 1.331 

CD205 8 1.252 1.183 1.32 1.249 

CD203 8 1.244 1.109 1.38 1.249 

CD301 8 1.336 1.218 1.454 1.412 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 

CD240 0.9 1 1 1 1 
CD205 0.9 0.9 0.9 0.9 0.9 

CD203 0.9 0 .9 0.6 

CD301 1 0.8 0.8 

000-446-187-2 

Report Date: 

Test Code: 

27 Jan-16 12:45 (p 7 of 8) 

10659C9 i 00-1719-3417 

U.S. EPA Region I Lab 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

9.85% 

P-Type Decision(a:5%) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

P-Value Decision(a:5%) 

0.5139 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Non-normal Distribution 

Min Max Std Err CV% %Effect 

0.7 1 0.0366 11.19% 0.0% 

0.8 0.0189 5.94% 2.7% 

0.6 0.04407 14.04% 4.05% 

0.8 0.03273 9.75% -2.7% 

Min Max Std Err CV% ¾Effect 

0.9912 1.412 0.05233 11 .4% 0.0% 

1.107 1.412 0.02886 6.52% 3.59% 

0.8861 1.412 0.05743 13.05% 4.15% 
1.1 07 1.412 0.0499 10.56% -2.89% 

Rep6 Rep7 Rep8 

0.9 0.7 0.9 

1 0.9 0.8 

0.9 0.9 0.9 

Analyst: ,- .:.- QA:C<-



CETIS Analytical Report 

Chironomus 10-d Survival and Growth Sediment Test 

Analysis ID: 12-0042-6363 Endpoint: Survival Rate 

Analyzed: 27 Jan-16 12:44 Analysis: Nonparametric-Control vs Treatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 RepJ Rep4 Rep5 
CD240 1.249 1.412 1.412 1.412 1.412 

CD205 1.249 1.249 1.249 1.249 1.249 

CD203 1.249 1.249 1.412 1.412 0.8861 

CD301 1.412 1.412 1.107 1.412 1.107 

000-446-187-2 

Report Date: 

Test Code: 

27 Jan-16 12:45 (p 8 of 8) 

10659C9 I 00-1719-3417 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Rep6 Rep7 Rep8 
1.249 0.9912 1.249 

1.412 1.249 1.107 

1.249 1.249 1.249 

1.412 1.412 1.412 

-, 
Analyst: ,t._.._ 



CETIS Analytical Report 

Chironomus 10-d Survival and Growth Sediment Test 

Analysis ID: 06-3439-1696 Endpoint: Mean AF Biomass-mg 

Analyzed: 27 Jan-16 12:42 Analysis: Parametric-Control vs Treatments 

Batch ID: 10-1465-0937 Test Type: Survival-AF Growth 

Start Date: 04 Aug-15 Protocol: EPA/600/R-99/064 (2000) 

Report Date: 

Test Code: 

27 Jan-16 12:45 (p 1 of 8) 

10659C9 I 00-1719-3417 

U.S. EPA Region I Lab 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Species: Chironomus tentans Ending Date: Brln 

NA Source: In-House Culture Duration: Age: 

Batch Note: Walton and Lonsbury Part 1 Sediment Tox Test-C. dilutus (1/27/16) 

Sample Code Sample Notes 

CD220 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

CD224 Watton & Lonsbury sediment toxicity test C.dilutus 2015 

CD226 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

CD312 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C> T NA NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSO OF P-Value 

CD220 CD224 -1.193 2.154 0.123 14 0.9776 
CD226 0.9005 2.154 0.123 14 0.3680 
CD312 4.736 2.154 0.123 14 <0.0001 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 

Between 0.5163153 0.1721051 3 13,15 

Error 0.36635 0,01308393 28 

Total 0.8826653 

Distributional Tests 

Attribute Test 

Variances Bartlett Equality of Variance 

Distribution Shapiro-Wilk W Normality 

Mean AF Biomass-mg Summary 

Sample Code Count Mean 

CD220 8 1.201 

CD224 8 1.269 
CD226 8 1.15 
CD312 8 0.9302 

Mean AF Biomass-mg Oetall 

Sample Code Rep 1 Rep2 

CD220 1.33 1.249 

CD224 1.358 1.22 

CO226 1.058 1.317 

CO312 0.896 0.957 

000-446-187-2 

31 

Test Stat Critical P-Value 

2.282 11.34 0.5160 

0.9606 0.9081 0.2851 

95% LCL 95% UCL Median 

1.133 1.269 1.213 

1.15 1.389 1.3 

1.046 1.253 1.174 

0.8466 1.014 0.9395 

Rep3 Rep4 Reps 

1.122 1.221 1.204 

1.022 1.115 1.316 

1.092 0.921 1.189 

0.922 0.978 0.774 

Project #'s 1570039 & 15070053 
CET~~f~8. 7.16 

PMSD Test Result 

10.3% 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 
CDF Significant Effect 

P-Value Decision( a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

1.066 1.33 0.02885 6.79% 
1.022 1.423 0.0505 11 .25% 

0.921 1.317 0.04369 10.75% 
0.774 1.073 0.03536 10.75% 

Rep6 Rep7 Rep8 

1.245 1.172 1.066 

1.285 1.416 1.423 

1.16 1.243 1.217 

0.819 1.073 1.023 

-, -, 

Analyst: ..__ f-

%Effect 

0.0% 
-5.68% 
4.29% 

22.55% 



CETIS Analytical Report 

Chironomus 10-d Survival and Growth Sediment Test 

Analysis ID: 10-4354-5986 Endpoint: Mean AF Biomass-mg 

Analyzed: 27 Jan-16 12:44 Analysis: Parametric-Control vs Treatments 

Batch ID: 10-1465-0937 Test Type: Survival-AF Growth 

Start Date: 04 Aug-15 Protocol: EPAf600/R-99/064 (2000) 

Ending Date: Species: Chironomus tentans 

Duration: NA Source: In-House Culture 

Batch Note: Walton and Lonsbury Part 1 Sediment Tox Test-C. dilutus (1/27/16) 

Sample Code 

CD240 

CD205 

CD203 

CD301 

Data Transfonn 

Untransformed 

Sample Notes 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Zeta Alt Hyp Trials Seed 

NA C>T NA NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value 

CD240 CD205 5.001 2 .154 0.129 14 <0.0001 

CD203 2.854 2.154 0.129 14 0.0108 

CD301 -3.905 2.154 0.129 14 1.0000 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 

Between 1.285415 0.4284715 3 29.67 

Error 0.4044025 0.01444295 28 -- - - - - -· -- ---- - -- - - --- -
Total 1.689817 31 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 7.368 11.34 0.0610 

Distribution Shapiro-Wilk W Normality 0.9264 0.9081 0.0311 

Mean AF Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

CD240 8 1.038 0.9446 1.132 1.079 

CD205 8 0.7379 0.6826 0.7931 0.727 

CD203 8 0.8669 0.7927 0.941 0.8435 

CD301 8 1.273 1.121 1.425 1.309 

Mean AF Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 

CD240 1.093 1.094 1.173 1.139 1.066 

CD205 0.729 0.787 0.694 0.87 0.725 

CD203 0.794 0.906 0.82 0,924 0.797 

CD301 1.24 1.261 0.885 1.356 1.194 

000-446-187-2 

Report Date: 

Test Code: 

27 Jan-16 12:45 (p 2 of 8) 

10659C9 I 00-1719-3417 

U.S. EPA Region I Lab 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

12.5% 

P-Type Declsion(a: 5%) 

CDF Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

0.85 1.173 0.03968 10.81% 0.0% 

0.65 0.87 0.02337 8.96% 28.94% 

0.784 1.043 0.03136 10.23% 16.52% 

0.885 1.463 0.06417 14.26% -22.6% 

Rep6 Rep7 Rep8 

0.93 0.85 0,962 

0.65 0.709 0.739 

0.867 0.784 1.043 

1.415 1.37 1.463 

Analyst: QA:LO 



CETIS Analytical Report 

Chironomus 10-d Survival and Growth Sediment Test 

Analysis ID: 05-1458-8453 Endpoint: Mean AF Weight-mg 

Analyzed: 27 Jan-16 12:42 Analysis: Parametric-Control vs Treatments 

Batch ID: 10-1465-0937 Test Type: Survival-AF Growth 

Start Date: 04 Aug-15 Protocol: EPA/600/R-991064 (2000) 

Ending Date: Species: Chironomus tentans 

Duration: NA Source: In-House Culture 

Batch Note: Walton and Lonsbury Part 1 Sediment Tox Test-C. dilutus (1/27/16) 

Sample Code 
CD220 

CD224 

CD226 

CD312 

Data Transform 

Untransformed 

Sample Notes 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Zeta Alt Hyp Trials Seed 

NA C>T NA NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code Test Stat Critical MSD OF P-Value 

CD220 CD224 -2.044 2.154 0.131 14 0.9981 

CD226 1.697 2.154 0.131 14 0.1176 

CD312 5.767 2.154 0.131 14 <0.0001 

ANOVATable 

Source Sum Squares Mean Square DF F Stat 
Between 0.9700772 0.323359 3 21.98 

Error 0.4118735 0.01470977 28 
- - - - ---- - -- --- - -

Total 1.381951 

Distributional Tests 

Attribute Test 

Variances Bartlett Equality of Variance 

Distribution Shapiro-Wilk W Normality 

Mean AF Weight-mg Summary 

Sample Code Count Mean 

CD220 8 1.303 

CD224 8 1.427 

CD226 8 1.2 

CD312 8 0.9534 

Mean AF Weight-mg Detail 

Sample Code Rep 1 Rep2 

CD220 1.33 1.249 

CD224 1.358 1.356 

CD226 1.058 1.317 

CD312 0.9956 0.957 

000-446-187-2 

- - --··· - -
31 

Test Stat Critical P-Value 

5.309 11 .34 0.1505 

0.9924 0.9081 0.9978 

95% LCL 95% UCL Median 

1.241 1.366 1.331 

1.298 1.556 1.387 

1.075 1.32E? 1.23 

0.8833 1.024 0.9675 

Rep3 Rep4 Reps 

1.402 1.357 1.338 

1.703 1.239 1.316 

1.365 0.921 1.321 

0.922 0.978 0.86 

Project #'s 1570039 & 15070053 
CE1jlpJr 9'71 .8. 7 .16 

Report Date: 

Test Code: 

27 Jan-16 12:45 (P 3 of 8) 

10659C9 I 00-1719·3417 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: 

Dilu.ent: Not Applicable 

Brine: 

Age: 

PMSD Test Result 

10.0% 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

1.172 1.402 0.0264 5.73% 0.0% 

1.239 1.703 0.05448 10.8% -9.51% 

0.921 1.365 0.053 12.49% 7.9% 

0.819 1.073 0:02968 8.8% 26.84% 

Rep6 Rep7 Rep8 

1.245 1.172 1.333 

1.606 1.416 1.423 

1.16 1.243 1.217 

0.819 1.073 1.023 

--,-
Analyst: .?- £.- QA: {6 



CETIS Analytical Report 

Chironomus 10-d Survival and Growth Sediment Test 

Analysis ID: 00-3802-2073 Endpoint: Mean AF Weight-mg 

Analyzed: 27 Jan-16 12:44 Analysis: Parametric-Control vs Treatments 

Batch ID: 10-1465-0937 Test Type: Survival-AF Growth 

Start Date: 04 Aug-15 Protocol: EPA/600/R-99/064 (2000) 

Report Date: 

Test Code: 

27 Jan-16 12:45 (p 4 of 8) 

10659C9 ! 00-1719-3417 

U.S. EPA Region I Lab 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Species: Chironomus tentans Ending Date: Brin 

NA Source: In-House Culture Duration: Age: 

Batch Note: Walton and Lonsbury Part 1 Sediment Tox Test-C. dilutus {1/27/16) 

Sample Code Sample Notes 

CD240 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

CD205 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

CD203 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

CD301 Walton & Lonsbury sediment toxicity test C.dilutus 2015 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 11.7% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

CD240 CD205 4.921 2.154 0.132 14 <0.0001 CDF Significant Effect 

CD203 2.137 2.154 0.132 14 0.0517 CDF Non-Significant Effect 

CD301 -3.467 2.154 0.132 14 1.0000 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 1.130272 0.3767572 3 25.05 <0.0001 Significant Effect 

Error 0.421083 0.01503868 28 - - ·-· - - ~- --- - - ----
Total 1.551355 31 

Distributional Tests 

Attribute Te.st Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 5.312 11 .34 0.1503 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9776 0.9081 0.7283 Normal Distribution 

Mean AF Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

CD240 8 1.125 1.067 1.184 1.116 1.033 1.214 0.02481 6.24% 0.0% 
CD205 8 0.8237 0.7414 0.9059 0.8078 0.65 0.9667 0.03479 11.95% 26.81% 
CD203 8 0.9943 0.852 1.137 0.9437 0.82 1.328 0.06018 17.12% 11 .65% 
CD301 8 1.338 1.23 1.446 1.363 1.106 1.493 0.04552 9.62% -18.89% 

Mean AF Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep& Rep? Reps 
CD240 1.214 1.094 1.173 1.139 1.066 1.033 1.214 1.069 

CD205 0.81 0.8744 0.7711 0.9667 0.8056 0.65 0.7878 0.9238 

CD203 0.8822 1.007 0.82 0.924 1.328 0.9633 0.8711 1.159 

CD301 ·1.24 1.261 1.106 1.356 1.493 1.415 1.37 1.463 

000-446-187-2 Analyst: __ _ 



CETIS Test Data Worksheet 

Chironomus 10-d Survival and Growth Sediment Test 

Start Date: 25 Aug-15 Species: Chironomus dilutus (Midge) Sample Code: CD lab control 

End Date: Protocol: EPA/600/R-99/064 (2000) Sample Source: Walton & Lonsbury 

Sample Date: 25 Aug-15 Material: Lab Control Sample Station: Cd lab control 

Batch Notes: Walton and Lonsbury Sediment Tox test 2-C. dilutus (1/27/16) 

Sample Code Rep Pos # Exposed #Survived 

CD lab control I 1 6 10 ! 10 I 
I 

CD lab control I 2 16 : 10 9 

CD lab control 3 60 10 10 I 

CD lab control 4 59 I 10 8 

.CD lab control 5 31 10 9 

CD lab control 6 I 55 10 9 

ICD lab control 7 46 10 I 8 

CD lab control I 8 12 10 10 

CD207 1 11 10 4 

ICD207 2 3 I 10 7 

'co201 3 25 10 I 5 

1cD201 4 36 I 10 9 

CD207 5 I 15 10 1 I 
CD207 6 33 10 8 

CD207 7 11 I 10 9 

CD207 8 8 I 10 7 

CD208 1 63 10 7 

CD208 2 I 35 10 i 8 

CD208 3 51 10 10 I 
CD208 4 19 10 8 I 
CD208 5 41 10 9 

CD208 6 10 10 10 
' CD208 7 62 10 8 

CD208 8 4 10 

' 
8 ' ' CD210 1 49 10 ' 10 I 

CD 210 2 30 10 10 

CD 210 3 7 I 10 10 
I 

CD210 4 47 : 10 9 

CD210 5 39 10 9 

CD210 I 6 40 10 10 

CD 210 7 64 10 9 

CD210 8 27 10 4 

000-446-187-2 

Total Weight-mg 

1017.82 

1013.7 I 
' 

1033 I 
1017.32 

1003.52 

1040.27 

1023.89 

1022 I 
998.57 

1004.76 

1038.6 I 

1041.82 

1035.54 

1037.57 

1031.33 

966.01 

1044.81 

998.32 

1010.79 

1026.6 

989.7 I 

992.07 

1006.38 

1001.96 

102.2.16 

1021.42 

1002.05 

1008.98 

1012.14 

1010.81 

1009.25 

1003.25 

Ashed Weight-mg Pan Count Mean Length-mm I 
1006.63 10 

1004.17 9 

1024.21 10 

1010.07 8 
' 993.53 9 I 

1030.77 9 ! 
1015.9 8 

1012.21 10 I 
992.48 4 

993.55 7 I 
I 

1030.14 5 I 

1028.91 9 I 

1032.62 1 

1025.31 8 

1020.85 9 

954.25 7 

1034.11 7 

988.12 8 

999.11 10 

1017.46 8 

978.19 9 I 
982.08 10 

997.65 8 
' 

991 .69 8 

1011 .05 10 I 
1006.62 I 10 I 
990.44 I 10 

996.17 9 I 
1002.51 9 

1000.59 I 10 

997.95 9 

996.18 4 

Proj~~~~(?g-~ .8te 5070053 
83 of 97 
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: 

Report Date: 

Test Code: 

Notes 

04 Feb-16 13:46 {p 1 of 2) 
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CETIS Test Data Worksheet 

I Sample Code I Rep I Pos I # Exposed 

1CD 211 I 1 I 2 I 10 I 
jCD 211 I 2 I 18 1 10 

1co211 I 3 I 9 I 10 I 
1co211 I 4 I 32 I 10 

I 
jCD 211 I 5 I 24 I 10 

,co211 I 6 I 50 I 10 

1co21_1 7 I 57 ' 10 
I 

1co 211 I 8 I 23 I 10 

jCD 212 I 1 52 I 10 
I I 

;co 212 I 2 J 26 I 10 

1co212 j 3 I 38 I 10 
I 

jCD 212 , 4 I 20 I 10 

jco212 j 5 I 28 1 10 

1co 212 I 6 ' 48 I 10 

[CD212 I 1 I 1 I 10 

CD212 I 8 I 53 I 10 
I 

jco ·214 ! 1 I 61 I 10 

CD 214 2 14 I 10 I 
' ; 

ICD 214 I 3 I 29 I 10 I 
ICD 214 I 4 43 I 10 

jCD 214 I 5 I 5 I 10 

CD 214 6 I 54 I 10 I 
I 

ICD214 I 7 I 58 i 10 

1CD 214 8 I 45 I 10 : 
jCD218 I 1 I 44 I 10 

ICD218 ' 2 21 I 10 I 

1co210 I 3 I 34 I 10 

CD218 I 4 I 66 I 10 ! 

1co 210 I 5 I 22 I 11 

fCD218 I 6 I 37 I 10 

,co 218 I 7 I 42 I 10 I 
1co210 I a I 13 I 10 

000-446-187-2 

# Survived I Total Weight-mg I Ashed Weight-mg I Pan Count I Mean l ength-mm I 
9 1062.87 I 
9 1064.74 I 

10 1034.13 
I 

' 
9 1061 .97 I 
9 1047.69 

I 

9 ! 990.25 ' 
8 1002.72 I 
8 1010.24 I 

7 1028.34 I 
8 988.63 

I 

8 1008.04 I 
7 1009.39 I 

10 I 1001 .64 I 

9 I 1002.26 ! 
9 1014.47 I 
10 I 1004.44 I 
10 1021 .03 I 

9 I 1006.75 I 
9 1035.04 I 
8 1001 .27 I 
9 1026.02 

I 

8 1003.77 I 
9 1021 .1 6 I 
7 i 1028.1 I 
8 1006.78 I 
10 I 1018.68 I 
9 1013.59 I 
10 1013.61 I 

11 1018.45 I 
8 995.08 I 

8 1030.9 I 
8 I 1035.65 I 

1051.08 I 9 I 
1053.93 I 9 I 

1020,98 10 I 
1050 I 9 

I 
1034,58 9 I 
978.15 I ·9 i 
993.24 8 I 

996.66 8 I 
1019.04 7 ; 

978.63 I 8 I 
997.29 I 8 I 

1001 .75 ! 7 I 
' 

989.27 10 I 
990.72 9 I 

I 
1002.44 9 I 
990.08 10 I 

1008.35 10 I 
983.67 I 9 I 

1023.83 I 9 I 
991-06 I 8 I 

1015.87 9 I 

994.66 8 I 
1010.21 I 9 I I 

1017.65 7 I 
997.47 8 i 

1006.92 10 I 
1000.15 

I 
9 I 

1000.21 10 I 
1006.19 11 i 
986.36 8 I 
1022 8 I 

' 1023.62 8 I 

Proje~ 5Wg~:lf!;&, h5070053 
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CETIS Analytical Report Report Date: 

Test Code: 

27 Jan-16 13:00 (p 5 of 6) 

3681 E5FC I 09-1448-2684 

Chironomus 10-d Survival and Growth Sediment Test U.S. EPA Region I Lab 

Analysls ID: 12-4255-3307 Endpoint: Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

CD207 

CD208 

CD 210 

CD 211 

CD 212 

CD 214 

CD218 

27 Jan-16 12:58 Analysis: Nonparametric-Control vs Treatments 

19-9827-6640 Test Type: Survival-AF Growth 

25 Aug-15 Protocol: EPN600/R-99/064 (2000) 

Species: Chironomus tentans 

NA Source: In-House Culture 

Walton and Lonsbury S.ediment Tox test 2-C. dilutus (1/27/16) 

Sample Notes 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.di lutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C> T NA NA 34.4% 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 

CD207 CD208 85 46 4 14 0.9994 Asymp Non-Significant Effect 

CD 210 90.5 46 3 14 1.0000 Asymp Non-Significant Effect 

CD 211 90 46 3 14 1.0000 Asymp Non-Significant Effect 

CD 212 85 46 4 14 0.9994 Asymp Non-Significant Effect 

CD 214 87 46 4 14 0.9998 Asymp Non-Significant Effect 

CD 218 89 46 3 14 0.9999 Asymp Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 0.6383096 0.1063849 6 2.854 0.0183 Significant Effect 

Error 1.826578 0.0372771 49 -- - - -- - - - --- - - -
Total 2.464888 55 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decislon(a:1%) 

Variances Bartlett Equality of Variance 12.81 16.81 0.0462 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9274 0.9426 0.0023 Non-normal Distribution 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

CD207 8 0.625 0.3939 0.8561 0.7 0.1 0.9 0.09774 

CD208 8 0.85 0.7606 0.9394 0 .8 0.7 0.0378 

CD 210 8 0.8875 0.7177 1 0.95 0.4 0.07181 

CD 21 1 8 0.8875 0.8339 0.9411 0.9 0.8 0.02266 

CD212 8 0.85 0.7501 0.9499 0.85 0.7 0.04226 

CD 214 8 0.8625 0.7859 0.9391 0.9 0.7 0.03239 

CD 218 8 0.8875 0.8046 0.9704 0.85 0.8 0.03504 

CV% 

44.23% 

12.58% 

22.88% 

7.22% 

14.06% 

10.62% 

11 .17% 

%Effect 

0.0% 

-36.0% 

-42 .0% 

-42.0% 

-36.0% 

-38.0% 

-42.0% 

000-446-187-2 Analyst: -;:..,z.. QA: (D 



CETIS Analytical Report Report Date: 27 Jan-16 13:00 (p 6 of 6) 

Test Code: 3681 E5FC I 09-1448-2684 

Chironomus 10-d Survival and Growth Sediment Test U.S. EPA Region I Lab 

Analysis ID: 12-4255-3307 Endpoint: Survival Rate CETIS Version: CETISv1 .8. 7 
Analyzed: 27 Jan-16 12:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

CD207 8 0.9224 0.6594 1.185 0.9912 0.3218 1.249 0.1112 34.11% 0.0% 
CD208 8 1.187 1.057 1.316 1.107 0.9912 1.412 0.05493 13.09% -28.64% 

CD 210 8 1.26 1.054 1.466 1.331 0.6847 1.412 0.08699 19.53% -36.6% 

CD 211 8 1.234 1.153 1.315 1.249 1.107 1.412 0.03407 7.81% -33.77% 

CD212 8 1.19 1.049 1.331 1.178 0.9912 1.412 0.05952 14.15% -28.99% 
CD214 8 1.202 1.094 1.309 1.249 0.9912 1.412 0.0454 10.68% -30.28% 

CD 218 8 1.24 1.113 1.367 1.178 1.107 1.419 0.0538 12.27% -34.44% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Reps 

CD207 0 .4 0.7 0.5 0.9 0.1 0.8 0.9 0.7 

CD 208 0.7 0.8 1 0.8 0.9 1 0.8 0.8 

CD210 1 1 1 0.9 0.9 1 0.9 0.4 

co 211 0.9 0.9 1 0.9 0.9 0.9 0.8 0.8 

CD 212 0.7 0.8 0.8 0.7 1 0.9 0.9 

CO214 1 0.9 0.9 0.8 0.9 0.8 0.9 0.7 

co 218 0.8 0.9 0.8 0.8 0.8 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 

CD207 0.6847 0.9912 0.7854 1.249 0.3218 1.107 1.249 0.9912 

CD208 0.9912 1.107 1.412 1.107 1.249 1.412 1.107 1.107 

CD 210 1.412 1.412 1.412 1.249 1.249 1.412 1.249 0.6847 

CO211 1.249 1.249 1.412 1.249 1.249 1.249 1.107 1.107 

CD212 0 .9912 1.107 1.107 0.9912 1.412 1.249 1.249 1.412 

CD214 1.412 1.249 1.249 1.107 1.249 1.107 1.249 0.9912 

CD 218 1.107 1.412 1.249 1.412 1.419 1.107 1 .107 1.107 

000-446-187-2 Analyst: J_Z 



CETIS Analytical Report Report Date: 

Test Code: 

27 Jan-16 13:00 (p 1 of 6) 

3681 E5FC I 09-1448-2684 

Chironomus 10-d Survival and Growth Sediment Test U.S. EPA Region I Lab 

Analysis ID: 10-2184-4540 Endpoint: Mean AF Biomass-mg CETIS Version: CETISv1 .8.7 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

CD207 

CD208 

CD 210 

CD 21 1 

CD212 

CD 214 

CD218 

27 Jan-16 12:58 Analysis: Nonparametric-Control vs Treatments 

19-9827-6640 Test Type: Survival-AF Growth 

25 Aug-15 Protocol: EPN600/R-99/064 (2000) 

Species: Chironomus tentans 

NA Source: In-House Culture 

Walton and Lonsbury Sediment Tox test 2-C. dilutus (1/27/16) 

Sample Notes 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C> T NA NA 32.3% 

Steel Many-One Rank Sum Test 

Sample Code VS Sample Code Test Stat Critical Ties OF P-Value P-Type Declsion(a:5%) 

CD207 CD208 65 46 0 14 0.7540 Asymp Non-Significant Effect 

co 210 73 46 0 14 0.9560 Asymp Non-Significant Effect 

CD 211 85 46 0 14 0.9994 Asymp Non-Significant Effect 

CD212 74 46 0 14 0.9667 Asymp Non-Significant Effect 

CD214 74.5 46 14 0.9712 Asymp Non-Significant Effect 

CD218 76.5 46 14 0.9844 Asymp Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 0.473062 0.07884367 6 1.159 0.3433 Non-Significant Effect 

Error 3.332681 0.06801391 49 - · - - - - - -· - -·- -
Total 3.805743 55 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 19.23 16.81 0.0038 Unequal Variances 

Distribution Shapiro-Wilk W Normality 0.9144 0.9426 0.0007 Non-normal Distribution 

Mean AF Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

CD207 8 0.9511 0 .6611 1.241 1.085 0.292 1.291 0.1227 

CD208 8 1.028 0.9415 1.114 1.024 0.873 1.168 0.03645 

CD210 8 1.107 0.9171 1.297 1.12 0.707 1.48 0.08027 

CD 211 8 1.2 1.087 1.313 1.203 0.948 1.358 0.04794 

CD212 8 1.1 0.9275 1.272 1.11 5 0.764 1.436 0.0729 

CD214 8 1.248 0.878 1.618 1.108 0.911 2.308 0.1565 
CD218 8 1.109 0.9484 1.269 1.145 0.872 1.344 0.06784 

CV% 

36.47% 

10.03% 

20.51% 

11 .3% 

18.75% 

35.46% 

17.31% 

%Effect 

0.0% 

-8.06% 

-16.38% 

-26.15% 

-15.64% 

-31.21% 

-16.58% 

000-446-187-2 Analyst: 2..Z. 
{ (:, 

QA: _ _ _ 



CETIS Analytical Report Report Date: 27 Jan-16 13:00 (p 2 of 6) 

Test Code: 3681E5FC I 09-1448-2684 

Chironomus 10-d Survival and Growth Sediment Test U.S. EPA Region I Lab 

Analysis ID: 10-2184-4540 Endpoint: Mean AF Biomass-mg CETIS Version: CETISv1 .8. 7 

Analyzed: 27 Jan-16 12:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Mean AF Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Reps 

CD207 0.609 1.121 0.846 1.291 0.292 1.226 1.048 1.176 

CD208 1.07 1.02 1.168 0.914 1.151 0.999 0.873 1.027 

CD210 1.111 1.48 1.161 1.281 0.963 1.022 1.13 0.707 

CD 211 1.179 1.081 1.315 1.197 1.311 1.21 0.948 1.358 

CD 212 0.93 1 1.075 0.764 1.237 1.154 1.203 1.436 

CD214 1.268 2.308 1.121 1.021 1.215 0.911 1.095 1.045 

CD 218 0.931 1.176 1.344 1.34 1.11 5 0.872 0.89 1.203 

000-446-187-2 Analyst: ZZ (l 
QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

27 Jan-16 13:00 (p 3 of 6} 

3681 E5FC I 09-1448-2684 

Chironomus 10-d Survival and Growth Sediment Test U.S. EPA Region I Lab 

Analysis ID: 14-8686-2791 Endpoint: Mean AF Weight-mg CETIS Version: CETISv1 .8.7 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Batch Note: 

Sample Code 

CD207 

CD208 

CD 210 

CD 211 

CD212 

CD214 

CD 218 

27 Jan-16 12:58 Analysis: Nonparametric-Control vs Treatments 

19-9827-6640 Test Type: Survival-AF Growth 

25 Aug-15 Protocol: EPN600/R-99/064 (2000) 

Species: Chironomus tentans 

NA Source: In-House Culture 

Walton and Lonsbury Sediment Tox test 2-C. dilutus (1/27/16) 

Sample Notes 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity lest C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Walton & Lonsbury sediment toxicity test C.dilutus 2015-Test group 2 

Official Results: Yes 

Analyst: 

Diluent: Not Applicable 

Brine: 

Age: 

Data Transfonn Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 21 .1% 

Steel Many-One Rank Sum Test 

Sample Code VS Sample Code Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 

CD207 CD208 43 46 0 14 0.0213 Asymp Significant Effect 

CD210 47 46 0 14 0.0612 Asymp Non-Significant Effect 

CD 211 51 46 0 14 0.1452 Asymp Non-Significant Effect 

CD 212 44 46 0 14 0.0283 Asymp Significant Effect 

CD 214 50 46 0 14 0.1190 Asymp Non-Significant Effect 

CD 218 42 46 0 14 0.0159 Asymp Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decislon(a:5%) 

Between 1.283441 0.2139068 6 2.318 0.0476 Significant Effect 

Error 4.520793 0.09226108 49 
- - -- - - - · - - - - - - - - - - - ---
Total 5.804234 55 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1 %) 

Variances Bartlett Equality of Variance 28.44 16.81 <0.0001 Unequal Variances 

Distribution Shapiro-Wilk W Normality 0.7577 0.9426 <0.0001 Non-normal Distribution 

Mean AF Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

CD207 8 1.693 1.256 2.131 1.567 1.164 2.92 0.1849 

CD208 8 1.221 1.087 1.355 1.222 0.999 1.529 0.05668 

CD210 8 1.286 1.074 1.499 1.208 1.022 1.768 0.08983 

CD 211 8 1.355 1.219 1.491 1.322 1.185 1.698 0.05741 
CD 212 8 1.288 1.204 1.373 1.305 1.091 1.436 0.03579 

CD 214 8 1.444 1.056 1.832 1.272 1.139 2.564 0.1642 

CD218 8 1.249 1.105 1.393 1.17 1.09 1.504 0.06087 

CV% 

30.89% 

13.13% 

19.75% 

11.98% 

7.86% 

32.16% 

13.78% 

%Effect 

0.0% 

27.9% 

24.04% 

19.99% 

23.93% 

14.72% 

26.23% 

000-446-187-2 Analyst: Z Z. oA: {r 



CETIS Analytical Report 

Chironomus 10-d Survival and G~owth Sediment Test 

Analysis ID: 14-8686-2791 Endpoint: 

Analyzed: 27 Jan-16 12:58 Analysis: 

Mean AF Weight-mg Detail 

Sample Code Rep 1 Rep2 

CD207 1.523 1.601 

CD208 1.529 1.275 

CD 210 1.111 1.48 

CD 211 1.31 1.201 

CD 212 1.329 1.25 

CD 214 1.268 2.564 

CD218 1.164 1.176 

000-446-1 87-2 

Mean AF Weight-mg 

Nonparametric-Control vs Treatments 

Rep3 Rep4 Reps 

1.692 1.434 2.92 

1.168 1.142 1.279 

1.161 1.423 1.07 

1.315 1.33 1.457 

1.344 1.091 1.237 

1.246 1.276 1.35 

1.493 1.34 1.115 

Project #'s 157.QQ;39 & 15070053 
CEgt'itjf9v,1 .8. 7.16 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Rep& Rep? 

1.532 1.164 

0.999 1.091 

1.022 1.256 

1.344 1.185 

1.282 1.337 

1.1 39 1.217 

1.09 1.113 

27 Jan-16 13:00 (p 4 of 6) 

3681 E5FC I 09-1 448-2684 

U.S. EPA Region I Lab 

CETISv1 .8.7 

Yes 

Rep8 

1.68 

1.284 

1.768 

1.698 

1.436 

1.493 

1.504 

Analyst: 2 2. OA:(c 
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Ammonia (NHJ Criteria C■lc:ul■tlons for H. mMCa & C. tentans 
Phase 1 & Phase 2 Walton & lonsbury Sediment Toxicity Test 

Phase 1: ff. azteca & C. mltans (Day OJ 

~: The overtylngwater samples from both the H. azteca and C. tentans test were the same on day O of the sediment toxicity test. 

The highest NH s level on Day 0 of the H. azreca & C. tentuns Phase 1 test wa.s measured in sample HA224 (2.886 mg/L NH s), 

The criterion based on the acute, salmonids-absent equation {see below) for sample HA224 (pH= 7.29) equals 26.54 ms/L NH3• 

Acute Crlterta (Salmon Ids absent) Equation•: 

0.411 58.4 
1+1QA(7.~ l+lOA(plf..7.204) 

Acute Crlterton C■lculatlon (Day O): 

0.411 

1.820351544 

58.4 

2.218989599 

26.54mg/L 

-> The highest NH3 level on Day O (2.886 ms/L) fell below the acute criterion {26.54 ms/LJ. Hence, NH3 was not toxic to the test 

organisms. 

Phase Z: ff. azteca & C. mltans (Day OJ 

Nm§: The overtylngwater samples from both the H. azteca and C. tentans test were the same on day O of the sediment toxicity test. 

The highest NH s level on Day 0 of the H. azreca & C. tentuns Phase 2 test wa.s measured in sample HA207 (1.793 mg/L NH 3). 

The criterion based on the acute, salmonids-absent equation {see below) for sample HA207 (pH= 7.58) equals 17.58 ms/L NH3• 

Acutecrlterton(Salmonldsabsent)equatlon•: 

0.411 58.4 
1+1QA(7.~ l+lOA(plf..7.204) 

Acutecrltertancalculatlan/DavOl· 
0.411 

1A20726628 

58.4 

3.376840287 

17.58mg/L 

-> The highest NH3 level on Day O (1.793 mg/L} fell below the acute crtterlon (17.58 mg/L). Hence, NH3 was not toxic to the test 

organisms. 

Ph111e 1: ff. azteca (Day 10) 

The highest NH 3 level on Day 10 of the H. azreca Phase 1 test wa.s measured In sample HA205 (1..684 mg/L NH3}. 

The crlterton based on the chronic, fish early llfestage absent equation (see below) for HA205 (pH= 7.42) at the highest test temperature [note: If >7"C, then 
~MAX(T,7r = 23] equals 2.70 ms/L NH3. 

Chroniccriterion(fishearlylifestageabsent)equation•: 

o.osn 2.487 
1+10"'7'li88--pi) 1+10"(p+7,li811) 

Chroniccriterioncalculation(Day10): 

o.o5n 
2.853531623 

2.487 
1.539510623 

"'1A5"'10"C0.0lB(ZS-NAXfT,7!l 

• 1.64956 = 2.70rng/L 

-> The highest NH3 level on Day 10 (1.684 mg/L} fell below the chronic crlterton (2.70 mg/L). Hence, NH3 was not toxic to the test organisms. 

Ph111e 1: C. dllutus (Day 10] 

The highest NH 3 level on Day 1.0 of the H. azreca Phase 1. test wa.s measured In sample CD224 (2.483 mg/l. NH3}. 

The crlterton based on the chronic, fish early llfestage absent equation (see below) for CD224 (pH = 7.21) at the hlshest test temperature (note: If >7"C, then 
~MAX(T,7)~ = 23] equals 3.10 ms/L NH3. 

Chroniccriterion(fishearlylifestageabsent)equation•: 

o.o5n 2.487 
1+10"'7'li88--pi) 1+10"(p+7,li811) 

o.osn 2.487 * 1.64956 = 3.10 rng/L 

4.006076303 1.332659553 

-> The highest NH3 level on Day 10 {2.483 ms/LJ fell below the chronic criterion (3.10 ms/L). Hence, NH3 was not toxic to the test organisms. 

Phase Z: ff. azteca (Day 10) 

The highest NH s level on Day 10 of the H. azreca Phase 1 test wa.s measured in sample HA207 (1.1.34 mg/L NH3}. 

The criterion based on the chronic, fish early lifestage absent equation {see below) for HA207 (pH= 7.54) at the highest test temperature [note: if >7"C. then 
~MAX(T,7)~ = 23] equals 2.44 mg/L NH3. 

Chronlccrlterton(flshearlyllfestageabsent)equatlon•: 

o.osn 2.487 
1+10A(7.li88--pi) 1+1()"(p+7.li811) 

Chroolc crltertan calculatlan /Dav 101· 
o.osn 

2A06047524 

2.487 

1.711213514 

*1.45*10"(0.028(Z5-NAXfT,7)l 

* 1.64956 = 2.44 rng/L 

-> The highest NH3 level on Day 10 {1.134 ms/LJ fell below the chronic criterion (2.44 ms/L). Hence, NH3 was not toxic to the test organisms. 

Phase Z: C. dllutus (Day lOJ 

The highest NH s level on Day 10 of the H. azreca Phase 1 test wa.s measured in sample CD21.0 (1.848 mg/L NH3}. 

The criterion based on the chronic, fish early lifestage absent equation {see below) for CD210 (pH = 7.37} at the hishest test temperature (note: if >7"C, then 
~MAX(T,7)~ = 23] equals 2.80 mg/L NH3. 

Chroniccriterion(fishearlylifestageabsent)equation•: 

o.o5n 2.487 
1+10"'7'li88--pi) 1+10"(p+7,li811) 

"'1A5"'10"C0.0lB(ZS-NAXfT,7!l 

Chronic criterinn ralculatinn (Pay 1Ql· 
o.o5n 2.487 • 1.64956 = 2.80 rng/L 

3.079696687 1.480839348 

-> The highest NH3 level on Day 10 (1.848 mg/L} fell below the chronic crlterton (2.80 mg/L). Hence, NH3 was not toxic to the test organisms. 

•The sample-spectllc acute and chronic ammonia criterion was calculated using the formulas on p. 50-53 of the Colorado Department of Public Health and Environment, Water 
QualltyControl Commission, Resulatlon No. 31: The Basic Standards and Methodologles for Surface water (5 CCR 10□2-31). 
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Initial Weight of H.azteca to Determine Measurable Growth 
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AppendixG: 

Hyalella Azteca weight at organism introduction (8-3-15) 

pan Tared wt (mg) Total wt. (mg) total Organism wt. (mg) Wt. per organism (mg) 

1* 1011.46 1011.31 -0.15 -0.015 

2 953.18 953.41 0.23 0.023 

3 981.14 981.4 0.26 0.026 
4 1020.03 1020.33 0.3 0.03 

5 991.99 992.24 0.25 0.025 
6 1011.73 1012 0.27 0.027 

7 995.63 995.92 0.29 0.029 
8 992.83 993.11 0.28 0.028 

average 0.03 

10 H.azteca were placed on pre-weighed pans during organism introduction of Part 1 to obtain an 

initial average organism weight to determine if the laboratory control organisms showed 

measurable growth during Part 1 and Part 2 of the sediment toxicity test. 

* Unknown weight error. The weight from pan 1 was not included in the calculated average. 
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1.0  INTRODUCTION
This Screening Level Ecological Risk Assessment (SLERA) was prepared for the Walton &
Lonsbury (W&L) Superfund Site in the City of Attleboro, Bristol County, Massachusetts.  The
objective of the SLERA is to determine if there is a potential risk of adverse effects to ecological
receptors at the site.  If potential risk is identified, it is also the objective of the SLERA to define
exposure areas, and contaminants of potential concern (COPCs) that should be carried through
a focused Baseline Ecological Risk Assessment (BERA).  The results of the SLERA are used to
identify media, receptors, and pathways requiring more detailed risk characterization prior to
implementation of any risk management decisions at the site.  A tiered approach is used in the
ecological risk assessment process, with the first step being a SLERA and the second step being
a more detailed BERA.  This process is consistent with U.S. Environmental Protection Agency
(USEPA) guidance (USEPA, 1997; USEPA 2001a).

This SLERA contains a review of site conditions, characterization of ecological communities
within the study area, and an evaluation of the surface soil, surface water, and sediment data
collected during the Phase 1 and Phase 2 Remedial Investigation (RI) field programs.  The data
collected between May 2014 and November 2015 serve as the basis for the evaluation
presented in the document.  In addition, AECOM reviewed historic data from previous site
evaluations, and utilized all data (2010 - 2012) meeting data quality requirements, and which
were representative of possible current ecological exposures.  The data utilized are further
discussed in Section 4.1.

1.1  Approach and Regulatory Framework
Investigations to identify potential for ecological risk were conducted consistent with the eight-
step approach presented in USEPA's program guidance (USEPA 1997; USEPA, 2001a).  The
Tiered approach consists of conducting a SLERA (Step 1 and Step 2), followed, when necessary,
by a BERA (Steps 3 - 8).  Although less detailed than a BERA, as required by guidance, the SLERA
includes the following components:

· Screening Level Problem Formulation and Ecological Effects Evaluation (Step 1); and
· Screening Level Exposure Estimate and Risk Calculation (Step 2).

These two steps are followed by a Scientific Management Decision Point (SMDP) indicating
either negligible risk (concluding the risk assessment process) or the identification of potential
risk and receptors to be evaluated in a BERA.



2

1.2  Report Organization
The remainder of this report (section) is organized as follows:

· Section 2.0 presents the Screening-Level Problem Formulation, including site
background, environmental setting, previous studies, suspected contaminants, a
discussion of fate and transport, potential receptors, exposure pathways, an initial site
conceptual model, and assessment and measurement endpoints.

· Section 3.0 presents the Screening-Level Ecological Effects Evaluation.  This section
includes the selection of screening-level ecological benchmarks and toxicity reference
values (TRVs) for the wildlife models.  This establishes the selected contaminant levels
for each medium (surface water, sediment, and soil) that represent conservative
thresholds for potential adverse ecological effects.

· Section 4.0 presents the Screening-Level Exposure Estimate and Risk Calculation.  This
section represents Step 2 of the ecological risk assessment process (USEPA, 1997) and
contains the analytical portion of the SLERA.  In this section the data groupings are
presented, and the measured exposure concentration of each COPC is determined from
the site data.  These exposure concentrations are compared to the selected ecological
benchmarks, for each media and exposure area as part of the risk calculation and are
represented as hazard quotients (HQs). COPCs with HQs greater than 1 are further
evaluated in screening-level food chain models.  A summary and discussion of the
selected COPCs by media and exposure area is presented.

· Section 5.0 presents the major uncertainties underlying the SLERA process.
· Section 6.0 is a summary of the SLERA results with conclusions and recommendations

for the BERA.
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2.0  SCREENING-LEVEL PROBLEM FORMULATION
The purpose of the screening-level problem formulation is to present the current
understanding of the site based on past site activities and develop a conceptual site model that
addresses:

· Environmental setting;
· Contaminants known or suspected to exist at the site;
· Contaminant fate and transport mechanisms;
· Potential receptors and mechanisms of ecotoxicity;
· Complete exposure pathways;
· Conceptual Site Model; and
· Selection of endpoints to evaluate risk.

2.1  Site Description and Background
The W&L Superfund Site at 78 North Avenue in Attleboro, Bristol County, Massachusetts
includes the 2.72-acre lot that housed a 13,500 square-foot chromium plating facility, as well as
areas south and west of this property which have been potentially contaminated by activities
on the property (Figure 1).  The facility at 78 North Avenue, which operated from 1940 to 2007,
was used to chrome plate very large and/or long objects such as pistons for large hydraulic
equipment or rollers for paper mills and was subsequently demolished in an EPA removal
action.  Copper plating operations also took place for some time until the building was
remodeled in the 1950s.  Refer to the RI report for figures and additional discussion of the site
features discussed in the following paragraphs.

A number of chemicals were used and left as waste in the operations process.  The analytes
originally identified as contaminants to have been released at the property included metals
(primarily total chromium, hexavalent chromium, and lead), chlorinated volatile organic
compounds (VOCs), and polycyclic aromatic hydrocarbons (PAHs).  All wastes generated by the
facility between 1940 and 1970 were discharged untreated via an underground pipe into the
wetlands located on the southern portion of the property.  After 1970, chrome hydroxide
sludge generated by the treatment system at the facility was discharged to an unlined lagoon
and additional wastewater was discharged to a second unlined surface impoundment.  An on-
site dry well also received gray water from the facility, effluent from leaky plating tanks, and
roof runoff containing chromium condensate from the process air vents.  The chemicals in
some of these wastes reached the shallow ground water table below the facility and were
transported to Bliss Brook via regional groundwater flow.
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The property is bounded to the north by Walton Street, to the south by scrub/shrub and
emergent wetlands and upland shrub and forested areas.  The property is bounded to the east
by North Avenue with residences beyond, and to the west by industrial/commercial properties
(TtNUS, 2005).  The topography slopes gradually downward to the southeast, towards the
wetland area.

The disposal site, as described in the Phase IIC Comprehensive Site Assessment Report (RCA,
2001), includes the area of the property itself and the land south and west of the facility,
extending to the southeast up to and downstream of Bliss Brook. Chromium contamination
was found in sediment samples as far south as Mechanics Pond (nearly a mile south of the W&L
property line) during a Site Inspection performed by EPA in 2005 (TtNUS, 2005).  Chromium
contamination was also found in soil and sediment samples in the wetlands and surrounding
uplands south of the W&L property, believed to have been contaminated with chromium due
to flooding in the southern wetland causing chromium-contaminated soil to become deposited
in surrounding surficial soils.

Previous investigations showed that in 2004, plumes of volatile organic compound (VOC)
contamination were migrating off the site toward the south and the southeast.  Several
remedial actions, including groundwater extraction, dual phase extraction, and chemical
injection, were implemented at the site between 1997 and 2008.  An engineered cover was
constructed as a Time-Critical Removal Action (TCRA) to isolate surficial soils adjacent to Bliss
Brook (behind the Paulette Lane residential area) in 2010.  The approximate limit of the cover is
shown on Figure 2.  A permeable reactive barrier (PRB) wall was constructed on the
downgradient edge of the cover, with the goal of reducing hexavalent chromium to the less
toxic chromium (III) in the groundwater before it discharged to Bliss Brook.  The cover
construction and installation of the PRB wall required the disturbance and restoration of a
section of Bliss Brook adjacent to the removal action area in a segment of approximately 400
feet of the brook along the PRB wall and just downstream. Previous data collection identified
soils downstream of the PRB area believed to be contaminated with chromium due to the
flooding of Bliss Brook.  Documentation of the extent of the chromium contamination south of
the property, and downstream of Bliss Brook, was part of the objective of the Phase 1 and
Phase 2 data collection as part of this remedial investigation by EPA.
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2.2  Environmental Setting

2.2.1  Regional and Local Setting
The site is located in the Seaboard Lowlands of the New England physiographic province.  The
regional geology of Southeastern Massachusetts is characterized by Paleozoic metasedimentary
rocks of the Narragansett Basin overlain by unconsolidated deposits of Pleistocene glacial
origin.  The general topography of the region is flat to gently sloping, with scattered prominent
hills (glacial drumlins) elongated in a north-northwest to south-southeast direction.  The hills
are typically separated by semi-continuous marshes.

The site is located in the Ten Mile River Watershed.  The Ten Mile River drains an area of 54
square miles in southeastern Massachusetts and eastern Rhode Island (MassDEP, 2005).   The
Ten Mile River Watershed in the vicinity of the Site area is mainly urban including the
communities of Plainville, North Attleboro, and Attleboro.

The Bungay River is one of the two major tributaries to Ten Mile River.  The Bungay River
originates approximately 5 miles to the north in the Town of North Attleboro at the outlet of
Greenwood Lake.  The Bungay flows southerly through an extensive wetland system until it
joins Ten Mile River, just upstream of Mechanics Pond.  The land-use within Bungay River (a
subwatershed of the Ten Mile River watershed) is primarily forest (MassDEP, 2005).  Bliss Brook
drains into the Bungay River just upstream of its confluence with the Ten Mile River.
Immediately downstream of the confluence, Ten Mile River enters one of several
impoundments along the river, which is designated as Mechanics Pond.  The shallow water
body known as Mechanics Pond is considered to be a "run-of-the-river impoundment" by
MassDEP (2005), since it has a retention time of <0.7 day.  The western shore of Mechanics
Pond is residential along Berwick Street, while the eastern shore of the pond is mixed
commercial, residential, and parkland.  The waterbody is shallow, with very slow flow and
dense growth of aquatic plants and floating algal mats during the summer.

Surface drainage in the vicinity of the site is divided by North Avenue.  Surface water located
west of North Avenue (including surface drainage from the site) flows to the south through a
large wetland complex (Southern Wetland).  The primary outlet is a culvert under Deanville
Road which eventually discharges into the Ten Mile River south of Deanville Road, 1,000 feet
upstream of the inlet to Mechanics Pond at Water Street.

Surface water east of North Avenue drains into Bliss Brook, which flows southward and enters
Bungay River just above its confluence with the Ten Mile River, south of West Street.  A large
wetland area associated with Bliss Brook is located upstream (north) of the site.  When Ten
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Mile River floods, the water level in Bliss Brook can rise rapidly as floodwater is stored in the
low lying wetland areas to the north.  The Ten Mile River flows southwesterly and eventually
joins the Seekonk River north of Providence, Rhode Island, which becomes the Providence River
and discharges into Narragansett Bay.

Further description of the habitats in vicinity of the site based on recent field observations are
found in Section 2.2.3, below.

2.2.2  Selection of Exposure Areas
Three exposure areas (EAs) within the areas of investigation have been indentified for the
purposes of the risk assessments based on habitat types, contaminant fate and transport
pathways, and hydrogeology.  These exposure areas are:

· W&L Property and the Southern Wetland;
· Bliss Brook; and
· Mechanics Pond (including a short segment of Bungay River).

In addition, samples were collected during Phases 1 and 2 in potential locations for reference
areas to be used in the BERA.  In this SLERA, each EA will be evaluated separately.  Data
collected from reference locations are not used in the SLERA to screen out COPCs; these data
are used to select the best locations for potential reference in the BERA and are presented in
the SLERA for comparison purposes.

Each EA will be evaluated separately.  The locations of the EAs are depicted on Figure 3
(reference locations are presented on sample figures referred to later).  For the purposes of the
SLERA, the W&L Property is combined with the Southern Wetland, as it represents the
terrestrial (upland) border of the Southern Wetland complex.  A limited number of surface soil
samples were collected on the W&L Property, and these were combined with samples collected
during previous investigations to characterize the areas that could be considered exposure
areas for terrestrial organisms.

The Southern Wetland is composed of a large wetland complex south of the W&L Property,
extending to Deanville Road.  A portion of the wetland (the ponded area immediately south of
the site), was formerly excavated, and under existing conditions is inundated with standing
water for the majority of the growing season.  Elsewhere through the center of the wetland, are
pockets of emergent wetlands (cattails) that are seasonally inundated with standing water.  The
sediment and surface water samples that were collected from these habitats were screened in
the SLERA to represent the aquatic habitat component of the wetland.
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In addition, a large portion of the Southern Wetland is composed of scrub/shrub and forested
wetland that is seasonally saturated, but not normally inundated with standing water.  These
wetland habitats, that are seasonally dry soils, were sampled and the media collected was
defined as wetland soil (see Section 2.2.4 for definitions of environmental media).  Soil samples
were also collected from the upland habitat on the W&L Property and in the uplands
surrounding the Southern Wetland.  These upland soil samples included the backyards of
residential areas along North Avenue and Deanville Road, as well as the upland forest and
scrub/shrub habitats bordering the Southern Wetland to the west.  These upland soil samples
were combined with the wetland soil samples for the purposes of the SLERA and used in the
screening of potential exposures of terrestrial and semi-aquatic organisms to COPCs in soil.

The second EA is Bliss Brook.  The SLERA addresses the aquatic habitat (the sediment from the
brook channel and surface water of the brook) as well as soils from the banks, wetlands, and
adjacent upland areas in the floodplain of the brook.  The Bliss Brook EA extends from the
brook and associated wetlands and floodplain in the vicinity of the PRB, downstream to the
confluence with the Bungay River.

The third EA is Mechanics Pond.  This exposure area consists primarily of the aquatic habitat of
Mechanics Pond surface water and sediment.  Samples collected in the segment of the Bungay
River immediately upstream of the confluence with Bliss Brook were included in the Mechanics
Pond EA, since these locations are similar in habitat to the slow-moving water of Mechanics
Pond, and show evidence of potentially being influenced by deposition of contaminants from
discharges from Bliss Brook likely due to flooding events.

2.2.3  Ecological Characterization
The purpose an ecological characterization is to describe the ecological habitats in the vicinity
of the site based on the size, type, quality, and physical characteristics and to identify potential
ecological receptors that could potentially be exposed to site contaminants.

Background information on the primary ecological habitats present at or in the vicinity of the
site were initially documented by TechLaw (EPA ESAT - Region I Contractor) in a technical
memo entitled, Site conceptual model and recommendations for data collection to support
future ecological risk assessment activities at the Walton & Lonsbury Superfund Site, located in
Attleboro, MA (TechLaw, 2013).  In addition, prior wetland delineation information was used as
the basis of the wetland characterization conducted in 2014 by AECOM.  In 2012, under the
direction of EPA, Weston Solutions, Inc. (Weston) documented wetland delineation activities
conducted by EPA wetland scientists (lead by Sr. Wetland Scientist Edward Reiner).  The 2012
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field work focused on delineation and characterization of wetland habitats along the two
primary surface water pathways associated with the W&L Site (the Southern Wetland and Bliss
Brook).  EPA wetland specialists used wetland habitat definitions (40 CFR 230.3) to characterize
the type and approximate extent of each wetland habitat present along Bliss Brook, in the
vicinity of the Southern Wetland and around Mechanics Pond (Weston, 2012c).  This mapping,
along with available National Wetlands Inventory (NWI) mapping, and additional field
observations were used as the basis of the AECOM habitat characterization.

Field work conducted in 2014 by AECOM verified the approximate extent and habitat type of
each major wetland area in which samples were to be collected.  This resulted in mapping of
areas included the 2012 EPA delineation based on field observations and current aerial
photography, as well as expansion of the wetland characterization to areas outside of the W&L
site which included areas sampled as reference locations.  Wetland habitat types were
combined in the final wetland characterization depicted in Figure 3.  Palustrine Emergent
Wetland habitats are shown separately and correspond, in general, to the NWI and US Fish &
Wildlife Service (USFWS) definition of emergent wetland.  This figure indicates the approximate
extent of Palustrine Emergent Wetlands, and combines the extent of scrub/shrub and forested
wetland into one habitat type.  The purpose of this work is to characterize the type and extent
of the habitat areas potentially affected by site contamination and also to characterize habitat
of off-site reference locations.  The purpose of the fieldwork and mapping is to provide a
characterization of the site resources and is not intended to represent a detailed wetland
delineation of all of the wetland resources.  Photographs depicting typical habitat in each area
are provided in Appendix A.

In preliminary evaluation of the site, terrestrial habitats were not identified as requiring further
evaluation.  However, subsequent site characterization identified upland (terrestrial) areas
surrounding the Southern Wetland and Bliss Brook as potential exposure areas due to high
concentrations of site-related contaminants (primarily chromium) in surrounding soil and,
therefore, upland soils were included in the SLERA for the Southern Wetland and Bliss Brook
EAs.  Soils were not evaluated in the Mechanics Pond exposure area.  The evaluation of site
hydrology indicates that material deposited downstream toward Bungay River and Mechanics
Pond was predominantly transported through waterways, and the potential for deposition in
adjacent wetland and upland habitat around Mechanics Pond was low.

2.2.3.1  Southern Wetland
Within the W&L Property, there is very limited ecological habitat area.  The upland area is
covered mainly by pavement, old building foundations, gravel, fill, and areas of wood-chip
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cover.  Under present conditions, the site area would have some limited use by urban birds and
mammals.  American robins and gray squirrels were observed within the upland W&L site area.

A large wetland complex is located along the southern boundary of the site.  It is bordered to
the east by North Avenue, to the south by Deanville Road, and further to the west by upland
and fill adjacent to I-95.  The part of the wetland closest to the site is highly disturbed, as it was
excavated as part of a TCRA.  The excavated depression covers about one acre and has naturally
filled with surface water.  The area is now a shallow open water pond, surrounded by emergent
vegetation, dominated by cattails with lesser cover of sedges and rushes around the edge of
the ponded area.  Based on field observations in April 2014, the northern limit of the wetland
and habitat mapping of this area was revised consistent with field conditions as shown in
Figure 3.

The habitat mapping was also revised in the northwest corner of the Southern Wetland.  Field
observations indicated that a drainage channel exists with slow, intermittent flow behind the
southern boundaries of the commercial lots along Walton Street.  This ditch is bordered by a
narrow section of forested wetland, and connects a small area of forested wetland to the west.
This drainage probably contributes a small amount of runoff from the surrounding
industrial/commercial area to the northwest corner of the Southern Wetland.

The extent of the forested wetland in the northwestern corner of the Southern Wetland was
found to extend further west than shown on the NWI and 2012 EPA mapping.  The approximate
extent of the forested wetland along the western boundary of the Southern Wetland is shown
in Figure 3.  The western side of the Southern Wetlands is bordered by relatively undisturbed
upland forest.  The area of disturbance from the construction of the I-95/I-295 interchange is
clearly visible on aerial photography.  In the furthest southwestern extent of the Southern
Wetland, an area of relatively undisturbed forested wetland is connected to the Southern
Wetland via a culvert.  A narrow upland boundary separates the forested wetland to the west
from the Southern Wetland.  This upland is a right-of-way/trail north from Deanville Road
toward the area of disturbance bordering the interstate interchange.

Within the large wetland area, from the emergent wetland south of the site and extending to
Deanville Road, the habitat is predominantly scrub/shrub surrounded by forested wetland, with
a few smaller pockets of emergent (cattail) wetland.  Along the east side of the wetland,
forested wetland borders the back yards of residential lots along North Avenue.  The forested
wetland is dominated by red maple, with a sparse understory of dogwood, cedar, and oak.
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Skunk cabbage and sensitive fern were commonly observed in the herb layer of the forested
wetland.

All of the trees in several additional acres of the wetland south of the TCRA were removed in
anticipation of more excavation, which was then placed on hold.  The remaining trees growing
further south towards Deanville Road were left untouched.  The forested wetland toward
Deanville Road was also dominated by red maple (Acer rubrum), with the shrub layer of
speckled alder (Alnus incana), nannyberry (Viburnum lentago) , dogwood (Cornus spp.), gray
birch (Betula populifolia), and quaking aspen (Populus tremuloides).

Surface water currently reaches the wetland from two major storm water outfalls.  One outfall
drains part of North Avenue upgradient of the site, and a second outfall drains the industrial
park immediately to the west and north of the site.  Additional surface water appears to flow in
from the I-95 corridor to the west and through the small drainage described above, entering
the northwest corner of the Southern Wetland.  Refer to the RI report for figures and additional
discussion of the surrounding hydrology.

A culvert running underneath Deanville Road represents the major outlet for the wetland.
Excess surface water runs underground for several hundred feet through a buried drainage pipe
which empties out in Bliss Brook north of West Street.  This drainage pipe also carries additional
road runoff from the surrounding area.

Observations of wildlife in the habitats composing the Southern Wetland were made by AECOM
field biologists between April and November, 2014.  Birds included:  red-winged blackbird
(Agelaius phoeniceus), killdeer (nesting) (Charadrius vociferus), mallard (Anas platyrhynchos),
Canada geese (Branta canadensis), hairy and downy woodpeckers (Picoides spp.), great blue
heron (Ardea herodias), sparrows, black-capped chickadee (Poecile atricapillus) common
grackle (Quiscalus quiscula), American robin (Turdus migratoriusa), American goldfinch (Spinus
tristis), gray catbird (Dumetella carolinensis), belted kingfisher (Megaceryle alcyon), common
merganser(Mergus merganser), and mourning dove (Zenaida macroura).  Other wildlife
included:  bullfrogs (Rana catesbeiana), green frogs (Rana clamitans), snapping turtles
(Chelydra serpentina), juvenile painted turtle (Chrysemys picta), shiners (Notropis spp.), bluegill
(Lepomis macrochirus )(nesting in the ponded area near the W&L property), whitetail deer
(Odocoileus virginianus )(tracks), Eastern cottontail (Sylvilagus floridanus), raccoon (tracks)
(Procyon lotor), and muskrat (Ondatra zibethicus).
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2.2.3.2  Bliss Brook
Bliss Brook is a tributary to the Bungay River.  The headwaters of Bliss Brook is approximately
one mile upstream, north of the site.  The brook originates in a forested wetland west of I-95
near Toner Boulevard and the Exit 5 interchange.  Bliss Brook becomes channelized as it
discharges from the wetland through large culverts under I-95.  The brook meanders through a
residential area in a narrow, forested riparian corridor south around the Bishop Feehan High
School, under Dewey Ave.  Further south, to just above the site boundary, the brook flows
through a large wetland area, which extends well to the northwest of the site.  Bliss Brook, just
upstream of the covered area near Paulette Lane, is 6-8 ft wide and flows through an intact
wetland.  The substrate consists of gravel and pebbles with areas of soft silty sediment in areas
above the area impacted by the TCRA.

A marshy floodplain between Paulette Lane and Bliss Brook was completely excavated as part
of the TCRA in 2012.  The brook itself was also widened and moved as part of this remedial
action.  The excavated floodplain was completely backfilled, graded, and covered.  A reactive
wall was also placed between it and the brook to mitigate the chromium levels entering the
brook via on-going groundwater recharge.  The reach of Bliss Brook next to the cover extends
about 400 ft downstream in the area of the highest probability of upwelling of contaminated
groundwater.  In this reach, the brook is about 12-15 ft wide and 1-2 ft deep.  As part of the
TCRA, the bank of the brook was armored with rip-rap rocks to prevent future erosion.  The
substrate in the channel within the remediated area consists of gravel and pebbles overlain by a
4-8 inch layer of soft silt.  All riparian vegetation in this section of the brook was removed as
part of the TCRA activities and some wetland vegetation has started to recolonize.  Along this
reach in 2014, emergent vegetation was sparse with low density cover along the banks of
burreed, pickerelweed, soft rush, and mats of filamentous algae.

Bliss Brook, downstream of the cover, flows through an intact riparian corridor.  This part of the
brook is 6-8 ft wide and 1-2 ft deep.  The substrate consists mostly of coarse sand, gravel, and
pebbles, but also contains soft depositional areas.  From the covered area, south to West
Street, a wetland fringe of predominantly forested wetland exists along the bank on both sides
of the brook until just above West Street.  Two broader areas of forested wetland are found on
the west side of the brook.  A broad area of wetland dominated by scrub/shrub habitat is
located at the lower end of Bliss Brook, near the confluence with the Bungay River.

The substrate in Bliss Brook above and below West Street appears to consist mostly of gravel
and cobbles.  Bliss Brook joins with the Bungay River about 300 ft south of West Street.
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The vegetation along the banks, and in the forested wetlands fringing Bliss Brook, is dominated
by red maple, oak (Quercus spp.), green ash (Fraxinus pennsylvanica), and less commonly elm
(Ulmus spp.), white pine (Pinus strobus), and catalpa (Catalpa speciosa).  The understory of the
forested wetland was composed of species including:  dogwood, speckled alder, buckthorn
(Frangula spp.), tartarian honey suckle (Lonicera tartarica), greenbriar (Smilax sp.), bittersweet
(Celastrus sp.), Virginia creeper (Parthenocissus quinquefolia), and multiflora rose (Rosa
multiflora), with sensitive fern (Onoclea sensiblis), poison ivy (Toxicodendron radicans), cattails
(Typha spp.), skunk cabbage, and jewelweed common in the herb layer.

Observations of wildlife in the habitats composing the Bliss Brook channel and the wetland
corridor fringing to the brook were made by AECOM field biologists between April and
November, 2014.  Birds included:  red-winged blackbird, mallard, Canada geese, hairy
woodpecker, great blue heron, sparrows, wren, black-capped chickadee, common grackle,
American robin, American goldfinch, and Northern cardinal (Cardinalis cardinalis).  Other
wildlife included snapping turtles, painted turtles, evidence of turtle nesting, green frog,
unknown species of juvenile fish, bluegills, pickerel (Esox spp.), crayfish (Orconectes sp.),
whitetail deer (tracks), gray squirrel (Sciurus carolinensis), Eastern cottontail, raccoon (tracks),
and muskrat.

2.2.3.3  Mechanics Pond/Bungay River
Mechanics Pond is an impoundment of the Ten Mile River created by a 12 ft-high concrete dam
located along Riverbank Road.  The pond is of interest to this evaluation because it is the
indirect recipient of chromium-contaminated surface water from Bliss Brook via the Bungay
River and Ten Mile River.  Samples were also collected in the reach of the Bungay River near the
confluence with Bliss Brook, in an area potentially influenced by chromium deposition from the
site.  The Bungay River merges with the Ten Mile River less than 300 ft downstream of the
confluence with Bliss Brook.  Due to the similar habitat characteristics of a slow-moving water,
with dense areas of emergent wetland vegetation, this reach of the Bungay River, just upstream
of Mechanics Pond, was screened as part of the same exposure area in the SLERA.

The pond is approximately 19 acres with approximately 50-70% of the shoreline developed.  It
is classified by MassDEP as a Class B, warmwater fishery (MassDEP, 2005).  Sampling in the
pond in 2014 documented that the majority of the pond is 1 to 2 feet deep, with depths up to
about 7 feet.  Consistent with existing NWI mapping and previous EPA mapping, field
observations documented several areas of dense emergent vegetation in large patches
throughout the pond.  The remainder of the shoreline of the pond consists mainly of a fringe
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wetland of forested/scrub-shrub habitat.  Areas of wetland were also observed near the outlet
of the pond, and downstream of the outlet, bordering Riverbank Road.

The vegetation in the emergent wetland areas were dominated by purple loosestrife (Lythrum
salicaria), an invasive species.  Other common emergent species included cattails and pickerel
weed (Pontederia cordata).  Vegetation in the fringing forested and shrub wetland was
dominated by:  Red maple, willows (Salix spp.), green ash, gray birch, oak, speckled alder,
dogwood, and buttonbush (Cephalanthus occidentalis).

The open water areas of the pond were dominated by dense growth of aquatic vegetation and
mats of filamentous algae.  Species of rooted plants, dominated by Canadian waterweed
(Elodea canadensis), grew in dense mats, making boating through the pond difficult during the
summer months.  The surface of the pond in mid-summer is choked by mats of filamentous
algae and duckweed.  A qualitative evaluation of the organic black mucky substrate in July,
2015, resulted in finding only one small fingernail clam, and no other benthic invertebrates.

Observations of wildlife in the habitats in the vicinity of Mechanics Pond were made by AECOM
and EPA field biologists between April and November, 2014.  Wildlife observed included:  swans
(Cygnus sp.), red-winged blackbird, mallard, Canada geese, and turtles.

Fish surveys by MADEP (2005) in 2002 did not include stations in Mechanics Pond.  The nearest
upstream location in the Ten Mile River was a station downstream from Cedar Street in
Attleboro, downstream from the North Attleboro Wastewater Treatment Plant (WWTP).  In the
2002 survey, MassDEP indicated a moderately impacted biological community in this area; the
fish community was comprised of four tolerant species, including redfin pickerel (Esox
americanus), largemouth bass (Micropterus salmoides), yellow bullhead (Ameiurus natalis), and
bluegill.  Similar species would be expected to inhabit Mechanics Pond.  In 2014, fish observed
in Ten Mile River, immediately upstream of Mechanics Pond included largemouth bass and
bluegills.

2.2.3.4  Reference areas
During Phase 1 sampling, existing habitat mapping and data were used to identify potential
reference areas for the ecological risk assessment.  In particular, areas within the same
watershed as the EAs were investigated to select areas with similar habitat conditions to serve
as suitable background or reference locations.  The ideal background reference area would
have the same distribution of concentrations of the chemicals of concern as those which would
be expected on the site if the site had never been impacted by contaminants.  Suitable
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reference locations were sought that were nearby, within the Ten Mile River watershed, which
represented similar habitats as those found in the three site EAs.

For Bliss Brook, reference locations were sought to represent flowing water (lotic) habitats
within a stream channel, fringing shrub and forested wetland habitat, and adjacent floodplain
soils.  For Bliss Brook, background reference samples were collected north of the site in the
upper reach of the brook, within the Bliss Brook stream corridor upstream of the site influence.

There is no similar wetland habitat surrounding the Southern Wetland that is clearly outside the
influence site contamination.  Consequently, reference areas for the Southern Wetland were
selected within both the Bliss Brook corridor and along the Bungay River.  Samples were
collected in similar lentic (standing water) wetland habitats, which were found in the large
wetland complex along Bliss Brook, north of the site, in habitats upstream of the site influence.
Additional wetland habitats were identified within the Bungay River watershed upstream of the
confluence of Bliss Brook, and therefore upstream of the influence of site contaminants.

For Mechanics Pond, reference locations were sought to represent very slow flowing,
impounded river waters observed in the pond and its fringing wetlands.  Reference locations
sampled were upstream in the Ten Mile River (Farmer's Pond), and upstream along the Bungay
River.

Prior to sample collection in Phase 1, it was unknown if the sample locations selected as
potential background for the site would be suitable.  Sample results were reviewed to identify
locations where the media sampled did not show evidence of contamination from man-made
sources that would not be representative of on-site samples.

2.2.3.5  Rare, Threatened, and Endangered Species
Information has been obtained from the US Fish and Wildlife Services (USFWS, 2015) and the
Massachusetts Natural Heritage and Endangered Species Program (MNHESP, 2008) regarding
the potential occurrence of state- and federally-listed rare, threatened, or endangered species
at or in the vicinity of the site.  A review of the online USFWS database for Bristol County
indicates that the habitat in the vicinity of the site would not support the listed threatened and
endangered species for Bristol County, as the listed species all require coastal or marine
habitats which are not present on or near the site.  In addition, MNHESP online resources
documenting known Priority Habitats of Rare Species and Estimated Habitats of Rare Wildlife as
delineated on 2008 Mass GIS data layers was reviewed.  The MassGIS on-line mapping data
indicates the nearest area of Estimated and Priority Habitat is approximately 0.5 miles
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southwest of the W&L site, south of I-295 and west of Manchester Pond.  Based on this review,
there are no state-listed estimated or priority habitats or federally listed species likely to occur
on or near the W&L site or exposure areas downstream of the site.

2.2.4  Classification of Environmental Media
During Phase 1 and Phase 2, surface water was collected at each aquatic habitat location as
long as sufficient water was present to collect water without disturbing the underlying
sediment.  In each aquatic habitat, sediments were collected at the same locations as the water
samples.  For nomenclature purposes, “sediment” was defined as solid material that is below
normal water elevation (areas typically having standing water during the year) and in locations
that the materials were deposited within a water body.  All other solid samples were
designated “soil.”  Soils are typically composed of unconsolidated materials that have formed in
place rather than deposited from erosional processes and in the field are not typically saturated
for the majority of the growing season.  This definition is used, in part, to appropriately screen
sediments with aquatic benchmarks under the assumption that sufficient standing water or
saturation must be present to be suitable habitat for aquatic species such as benthic
invertebrates.

Wetland soils are generally not found beneath permanent standing water.  Upland soils are dry
the majority of the year and usually contain a lower organic content than either sediments or
wetland soils.  Wetland soil and upland soil were distinguished from each other by both the
characteristics of the soil profile, the organic content, and location within an area with the
predominance of wetland vegetation.  For the purposes of the SLERA, wetland soils and upland
soils were grouped together and screened against soil screening benchmarks.

2.3  Preliminary Contaminants of Concern/Nature and Extent
The analytes originally identified as contaminants to have been released at the property
included metals (total chromium, hexavalent chromium, and lead), chlorinated VOCs
(trichloroethene [TCE], 1,1,1-trichloroethane [1,1,1-TCA], tetrachloroethene [PCE], and
breakdown products), and petroleum hydrocarbons and associated PAHs.  Metals and VOCs
were detected in surface soil, subsurface soil, groundwater, surface water samples from Bliss
Brook, and sediment samples from Bliss Brook (RCA, 2001; AECOM, 2014).  Subsequent
investigations by EPA and MassDEP have confirmed that metals (primarily chromium and lead)
and chlorinated VOCs (primarily TCE) are present in soil, groundwater, sediment, and surface
water.

Prior to remedial investigation sampling efforts by AECOM, sampling and analysis for other
constituents (polychlorinated biphenyls [PCBs], semi-volatile organic compounds [SVOCs], and
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pesticides) had not been performed to any great extent, because it was known early on that
chromium and VOCs were the primary contaminants released due to W&L’s operations, with
evidence also of a petroleum release from an underground storage tank.  However, there has
been some soil sampling for other constituents as part of the TCRA.  Limited sampling for
constituents other than metals and VOCs was also performed for the initial Site Inspection
(TtNUS, 2005).  Review of these data indicated that PCBs were not detected, SVOCs other than
PAHs were infrequently detected, and no pesticides were detected.  No documented evidence
of releases of PCBs, pesticides, or SVOCs other than PAHs was located in the documents that
have been reviewed.  Therefore, the focus of RI sampling efforts was on metals and VOCs, with
limited sampling/analysis for other constituents to more fully characterize the W&L property
itself, and to evaluate levels of contamination that may have been present in soil or sediment
from anthropogenic sources other than releases from the W&L site.

Surface water and sediment sampling from multiple investigations has determined that Bliss
Brook and the wetland area south of the site are impacted by VOCs and chromium.  Phase 1
and Phase 2 sampling were designed to further define downstream impacts.  It is known that
sediment contamination with chromium extends as far south as Mechanics Pond (TtNUS, 2005).

Surface soil samples were collected by RCA from the W&L Property near the former building,
as well as the wetland south of the building and the wooded area southwest of the building
(areas impacted by historic wastewater discharges).  Elevated chromium concentrations were
detected in all these areas.  The extent of contamination in the wetland immediately south of
the W&L Property was delineated by the EPA Removal Program Preliminary Assessment/Site
Investigation (PA/SI; Weston, 2012a) in a series of phases, and a portion of this area was
excavated.  Surface soil along the edges of the wetland was sampled by the Remedial Program
(Weston, 2012b) and chromium contamination is present in areas subject to flooding from the
wetland.

Soil sampling in groundwater discharge areas near the west bank of Bliss Brook indicate that
chromium has been deposited from groundwater into soils, in particular in near-surface soils in
low-lying areas along the west bank of the brook.  Limited soil sampling for chromium on the
east side of Bliss Brook suggested that contamination may not extend beyond Bliss Brook and
that the brook represents a hydraulic barrier to further downgradient contaminant migration at
least in shallow groundwater.  Sampling of surface soil along the banks of Bliss Brook
downstream of the groundwater discharge areas was performed by the remedial program
(Weston, 2012b) and identified several areas of total chromium contamination.
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2.4  Contaminant Fate and Transport

As discussed in the previous section, metals (primarily chromium and lead) and chlorinated
VOCs (primarily TCE) are the primary contaminants of concern within the three exposure areas
identified as associated with the site.  This section focuses on the fate and transport of these
primary COPCs through the potential exposure areas.

As discussed above, there are two pathways whereby contaminants from the W&L property
and associated secondary sources may migrate to and through surface water bodies.  One
pathway consists of overland surface water flow to the open water area south of the W&L
property, and through the Southern Wetland.  The Southern Wetland drains to a culvert under
Deanville Road, entering a City of Attleboro storm water drainage pipe that runs south along
North Avenue to West Street, where it makes a turn along West Street and discharges to Bliss
Brook.

The second potential migration pathway originates from contaminant infiltration to the
groundwater, which flows beneath the W&L property to the east and emerges as surface water
discharge to Bliss Brook and its bordering wetlands.  The two contaminant migration pathways
converge at Bliss Brook immediately south of the West Street Bridge.  Bliss Brook discharges to
the Bungay River, and less than 300 feet further downstream, the Bungay River converges with
the Ten Mile River and forms Mechanics Pond.

An engineered cover was constructed as part of a TCRA to isolate surficial soils adjacent to Bliss
Brook (behind the Paulette Lane residential area).  The approximate limit of the cover is shown
on Figure 2.  Contaminated groundwater migrating from the W&L site and through the covered
material is the primary source of contamination to Bliss Brook.  A PRB wall constructed on the
downgradient edge of the cover was installed, with the goal of reducing hexavalent chromium
to chromium (III) in the groundwater before it discharged to Bliss Brook.  Data collected within
Bliss Brook has indicated that the treatment by the PRB is only partially effective, as measurable
levels of hexavalent chromium and VOCs are still reaching the surface water of Bliss Brook.

VOCs
VOCs are mainly a concern in the Bliss Brook EA, and not within the other two exposure areas,
as the source to Bliss Brook is the discharge of the contaminated groundwater plume.
Investigations by EPA and MassDEP have confirmed that chlorinated VOCs (primarily TCE) are
present in soil, groundwater, sediment, and surface water of Bliss Brook.  Complex biotic and
abiotic transformations of VOCs may occur within both the groundwater plume and within the
streambed, modifying the concentration and composition of the contaminant plume prior to its
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discharge to the surface water.  The area beneath and adjacent to a stream is potentially a very
complex geological, hydrological, and biochemical zone (Huggenberger et al., 1998; Brunke and
Gonser, 1997; Conant et al., 2004).  Extensive biodegradation of PCE may occur in the upper
sediment layers prior to discharge to the stream if anaerobic conditions are present; anaerobic
degradation of PCE at oxygen concentrations below 1.5 ppm can be rapid (Lawrence, 2006),
with a major breakdown product being TCE (Conant, et al., 2004).

In addition, high organic carbon content of sediment may result in the retention of VOCs in
sediment and slow partitioning to the overlying water, holding the contaminants in the
sediment.  Other studies in the literature reported high concentrations of VOCs may occur in
the stream sediments, and result in little or no detection of VOCs in the surface water (Conant
et al., 2004).  These factors indicate that the resulting release of VOCs in the groundwater
plume to the surface sediment and surface water of Bliss Brook may be spatially variable, as
seen in other studies (Conant et al., 2004).  The concentration distribution of VOCs in the
streambed is relevant because the streambed and the sediment/surface water interface is a
habitat that plays an important role in the aquatic food chain.

Rapid attenuation of VOCs upon release into the surface water is also likely due to volatilization
and dilution in the flowing brook water, resulting in highest potential exposures in sediment
near the contaminant plume and low potential exposures to VOCs in surface water or sediment
downstream of the groundwater discharge area.

Chromium
Chromium has been identified in preliminary studies at the site as a COPC in all three exposure
areas in surface water, sediment, and soils.  The potential bioavialability and toxicity of
chromium present in the environment differs greatly depending on the receptor organisms (see
discussion in Section 2.5, below), the form of chromium, and other abiotic factors.  Therefore
the form of chromium in each of the media evaluated is important to the evaluation of
ecological risk.  Throughout the document any discussion of total chromium assumes most of
the chromium measured is present as chromium (III).  For analytical results, chromium (III) is
assumed to be equivalent to total chromium, unless stated otherwise, as the proportion of any
detected hexavalent chromium in soil, surface water, and sediment is low relative to total
chromium at the site.

Among the factors that affect the speciation of chromium in soil, sediment, and water, and its
uptake into animals and plants include:  organic matter content, ferrous ion content, redox
state, and pH (Outridge and Scheuhammer, 1993; USEPA, 2008).  In general, hexavalent
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chromium is favored by higher pH, aerobic conditions, low amounts of organic matter and the
presence of manganese and iron oxides which oxidize chromium (III).  Transformation of
hexavalent chromium to chromium (III) form tends to occur in acidic, anoxic soils or sediment
with high organic content.  In soil, chromium (III) is cationic and adsorbs onto clay particles,
organic matter, metal oxyhydroxides, and other negatively charged particles in contrast to
hexavalent chromium which does not interact significantly with clay or organic matter (USEPA,
2008).  As a result, hexavalent chromium is more water-soluble and mobile than chromium (III)
(Outridge and Scheuhammer, 1993).  The fate and transport of chromium in aquatic
environments is strongly affected by hydrolysis and precipitation and less so by adsorption and
bioaccumulation (Eisler, 2000).

Pathways of chromium release to surface water at the site include the discharge of
contaminated groundwater to Bliss Brook, as well as surface water runoff and downstream
transport through the Southern Wetland and Bliss Brook.  These two pathways eventually both
discharge to Bungay River and downstream to Mechanics Pond.  Transport mechanisms within
the affected habits include:  downstream transport of chromium in dissolved form or attached
to particles within waterways, formation of insoluble compounds and precipitation, deposition
of chromium attached to sediment particles, resuspension and downstream transport of
sediments within the waterways.  Resuspension and deposition also are mechanisms that have
likely resulted in the deposition of chromium in floodplain soils.

Both chromium (III) and hexavalent chromium have been shown to bind with naturally
occurring dissolved organic carbon (DOC).  Organically-bound chromium (III) can stay in solution
at higher pH than unbound chromium (III) (Palmer and Wittbrodt, 1991) and organically bound
chromium can also sorb to and desorb from the organic portion of suspended and settled
sediments.  Therefore, chromium migrates as either dissolved ions or as attached to particles,
or both.  Studies of chromium processes in pore water of lakes have indicated that the
dominant process for reducing hexavalent chromium to chromium (III) may be abiotic reduction
in anoxic pore waters that are naturally high in iron (II) and dissolved organic matter.

Chromium speciation in soils is also complex, with factors including organic matter content,
ferrous iron content, oxygen (redox) content, and pH, affecting the form of chromium in the soil
and porewater and its availability to plants and animals.  In contrast to animals, chromium (III)
uptake by plants occurs more rapidly than uptake of hexavalent chromium.  Plants play a major
role in the geochemistry of chromium in soils, since they can readily take up chromium and in
some habitats, plants contain a significant proportion of the biologically available pool of
chromium.
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All of these processes, acting on chromium levels throughout the affected waterways, and
adjacent habitats, have led to a complex pattern of chromium levels in aquatic habitats
throughout the site area.  Consistent with the major fate and transport mechanisms, highest
hexavalent chromium levels are expected to be observed in the surface water of Bliss Brook
near the upwelling contaminated groundwater plume, and the higher total chromium
concentrations are expected to be observed in depositional areas downstream.

Other Metals
Other metals, including lead, have been detected in elevated concentrations in site media.
Similar biogeochemical mechanisms influencing the transport and distribution of chromium
affect other metals such as lead.  Metals undergo a variety of processes in soils and water,
which include hydrolysis, reduction, oxidation, and adsorption.  These reactions are highly
dependent on factors such as pH, salinity, sulfides, oxygen, ionic strength, particle-surface
reactions, and the presence of anions and natural organic acids (humics and fulvics).
Adsorption of metals through cation exchange, specific adsorption, co-precipitation, or organic
complexation by soils and sediments is the dominant fate mechanism in natural systems.
Consequently, metals transported to surface water via runoff, groundwater, or suspended
sediment derived from soil erosion would be predicted to accumulate.  Similar to the discussion
of chromium, the higher total lead concentrations, and possibly other divalent metals, are
expected to be observed in depositional areas downstream in the Southern Wetland, Bliss
Brook, and Mechanics Pond, in the sediments and associated wetland and floodplain soils.

2.5  Ecotoxicity and Potential Receptors

The focus of the sampling and ecological risk assessment was on VOCs, chromium, and other
inorganics in surface water, sediment, and soil.  In Phase 1 and Phase 2 sampling, sufficient data
were collected for PCBs, PAHs, and pesticides in each habitat area to determine if these
contaminants can be eliminated from consideration as contributing to potential risk in each EA.

VOCs rapidly dissociate from a liquid into a gaseous state, and exhibit varying degrees of
solubility in water.  VOCs can range greatly in toxicity to aquatic and terrestrial life (Crosby,
1998).  Acute damage to vertebrates typically involves damage to liver and kidneys (e.g., PCE),
while chronic toxicity typically involves cancer (1,2-dichloroethane).  Effects on invertebrates
involve reduced growth and mortality.  Because of their reactive and volatile nature, VOCs
generally do not accumulate in plant and animal tissue.
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In aquatic organisms, concentrations associated with toxicity from TCE and PCE range from
below 1 milligram per liter (mg/L) to 100 mg/L.  LC50 (the concentration producing mortality for
50% of the test organisms) values for 96-hour tests of fathead minnow, bluegill, and rainbow
trout were between 5 mg/L and 21.4 mg/L.  The 48-hour LC50 for the daphnid Daphnia magna
ranged from 9.1 to 18 mg/L (USEPA, 1994).  Bioconcentration factors measured in fish
suggested that PCE will not bioaccumulate significantly.  Due to the high volatilization rate of
PCE and TCE, they are not expected to be significantly toxic to terrestrial animals at
environmental levels.

Sensitivity to chromium varies widely, even among closely related species (Eisler, 2000).  The
two different forms of chromium are quite different in their properties.  Most notably,
chromium (III) is considered to be a trace element essential for the proper functioning of living
organisms, whereas hexavalent chromium exerts toxic effects on biological systems (Stanin and
Pirnie, 2004).

In most studies, little or no biomagnification of chromium has been observed in food chains,
and concentrations in tissue of biota are usually highest at the lowest trophic level (Eisler,
2000).  The most sensitive species in aquatic habitats for exposure to chromium include
freshwater algae, crustaceans and juvenile salmonids.  The acute National Recommended
Water Quality Criterion (NRWQC) for chromium (III) is 570 microgram per liter (ug/L) (assuming
hardness of 100 mg/L) and the chronic NRWQC for chromium (III) is 74 ug/L.  The acute NRWQC
for hexavalent chromium is 16 ug/L and the chronic NRWQC for hexavalent chromium is 11
ug/L.  The NRWQC values are based on toxicity studies of numerous taxa, with the most
sensitive species being salmonid fish and cladocerans.  Canadian water quality guidelines
(CWQG) for the protection of aquatic life (CCME, 1999), have even lower water quality
guideline values of 1.0 ug/L for hexavalent chromium and 8.9 ug/L for chromium (III).  The
CWQG for hexavalent chromium was based on the toxicity to the daphnid Ceriodaphnia dubia
(a Lowest Observed Effects Concentration [LOEC] of 10 ug/L multiplied by a safety factor of
0.1); the CWQG of 8.9 ug/L was derived for chromium (III) from a study of rainbow trout (LOEC
of 89 ug/L multiplied by a safety factor of 0.1).

There are numerous other studies in the literature reporting toxicity of chromium in surface
water, with highly variable endpoints depending on the species and the form of chromium.
Growth of freshwater algae was reduced at hexavalent chromium concentrations of 10 ug/L
(Eisler, 2000).  In laboratory exposure studies, juvenile trout are shown to be very sensitive to
chromium in surface water (with LC50s of 200 to 400 ug/L).  Fathead minnows, which are often
used in aquatic toxicity testing, on the other hand, showed low sensitivity to exposure to
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chromium  (Eisler, 2000, USEPA, 1986) with reports of estimated acute toxicity of chromium (III)
to fathead minnows of 77,500 ug/L (CCME, 1999).  Chromium-induced toxicological pathology
in fish is influenced by such factors as species, age, and environmental conditions, in addition to
exposure time and exposure concentration (Eisler, 2000; Venkatramreddy, et al., 2009).
Chromium uptake in fish is influenced by a number of factors including pH, temperature, and
other dissolved metals (Eisler, 2000).  Chromium in surface water has also been shown to be a
teratogen in frogs (Bosisio, et al., 2009).  The LC50 in frog embryo studies conducted with the
African clawed frog (Xenopus laevis) was 46,280 ug/L and the teratogenic endpoint was 13,780
ug/L for hexavalent chromium.

A review of available toxicity data on plants and soil invertebrates by USEPA (2008) found
insufficient data to develop Ecological Soil Screening Level (EcoSSL) values for invertebrates or
plants.  USEPA (2008) identified only one study evaluating toxicity of chromium in soils meeting
EPA's criteria.  This single study resulted in a screening soil concentration of 57 milligrams per
kilogram (mg/kg) for earthworms, based on effects on reproduction.  In contrast to animals,
uptake of chromium in plants has been observed to be faster for chromium (III) than for
hexavalent chromium.  There is some evidence that chromium may be an essential nutrient for
plants and causes a stimulation of growth at some concentrations (USEPA, 2008).

In general, the toxicity of chromium (III) to mammals is low because its membrane permeability
is low and it is noncorrosive.  Toxic effects of chromium seem to be related to the strong
oxidizing action of chromates.  It is difficult to distinguish between the effects caused by
hexavalent chromium and those caused by chromium (III) since hexavalent chromium is rapidly
reduced to chromium (III) after entering biological membranes and in the gastric environment
(Eisler, 2000).  High doses of hexavalent chromium in bird diets may show little effect, but may
act as a possible teratogen.  In a number of studies, chromium (III) was shown to be essentially
non-toxic to most mammals.  The EcoSSLs for mammals are 34 mg/kg for chromium (III) and
130 mg/kg for hexavalent chromium.  The lowest soil EcoSSL derived by USEPA (2008) was 26
mg/kg for chromium (III) for an avian receptor.

In addition to chromium in surface water, sediment, and soils, other metals are known to be
present that could contribute to ecological toxicity.  The target receptors in aquatic and semi-
aquatic habitats consist of three community-level receptor groups (i.e., aquatic invertebrates,
amphibians, and fish) and specific species of birds and mammals.  Aquatic invertebrates,
amphibians, and fish will be evaluated in all three exposure areas; small fish have been
observed in each of the aquatic habitats.
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Based on the known COPCs, and the habitats present, the following receptors have been
selected to represent potentially exposed populations (Table 1).

Aquatic Habitats:
· aquatic invertebrates (both water column and benthic);
· amphibians;
· fish; and
· piscivorous birds.

Wetlands and bordering uplands:
· soil invertebrates;
· plants; and
· wildlife receptors (birds and mammals).

2.6  Complete Exposure Pathways

Exposure pathways are defined by the USEPA (1998) as “the paths of stressors from the
source(s) to the receptors."  A complete exposure pathway includes four components:  1)
source and mechanism of chemical release; 2) retention or transport medium; 3) a receptor at a
point of potential exposure to the affected medium; and 4) an exposure route at the exposure
point.  If any one of the four components is not present, then a potential exposure pathway is
considered incomplete and is not evaluated further in the risk assessment.

Exposure routes are the entry methods of a compound from the environment into an organism
(USEPA, 1997).  Typical exposure routes for aquatic and terrestrial receptors are inhalation,
ingestion, and dermal absorption.  Ingestion routes can include ingestion of soil while foraging,
consumption of contaminated water, or ingestion of contaminated food.  These ingestion
routes are considered the primary exposure routes in this assessment.  Inhalation and dermal
absorption tend to be less important for terrestrial receptors, because COPC concentrations in
air are usually low and skin/fur/feathers often form an effective barrier.  Therefore, these
routes are considered secondary and are not examined for terrestrial receptors.

2.7  Initial Ecological Conceptual Site Model

The Conceptual Site Model (CSM) summarizes site characteristics, including physical setting,
ecological characteristics, and possible source areas.  The CSM also describes potential fate and
transport of site-related chemicals, potential ecological receptors and exposure pathways, and
specific ecological endpoints and mechanisms of toxicity (USEPA, 1997).  A CSM provides a



24

concise way to show how site-related contamination is expected to move from its historic
source(s) to ecological receptors (Figure 4).

Untreated waste water was released directly to the site wetland via an underground pipe for
several decades.  Starting around 1970, chrome hydroxide sludge generated by the treatment
system at the facility was discharged to an unlined lagoon and additional wastewater was
discharged to a second unlined surface impoundment.  An on-site dry well also received gray
water from the facility, from leaky plating tanks, and roof runoff containing chromium
condensate from the process air vents.  The chemicals in some of these wastes reached the
shallow ground water table below the facility and were transported to Bliss Brook via regional
groundwater flow.

The groundwater recharges Bliss Brook through the stream’s sediments, whereas the excess
surface water in the wetland reaches Bliss Brook further downstream via an underground storm
sewer pipe.  Bliss Brook flows into the Bungay River, which flows into Mechanics Pond,
presenting a potential downstream transport pathway for site-related chemicals.

The potentially contaminated matrices consist of surface water and sediment in these three
aquatic habitats.  There is no direct evaluation of groundwater data in the SLERA because it is
assumed that the current surface water data reflect potential influences from groundwater
discharging to surface water.  The major exposure routes to ecological receptors consist of
direct contact with surface water and sediment, ingestion of surface water, accidental ingestion
of sediment, and food chain transfer.  The ecological receptor groups of greatest concern
consist of aquatic invertebrates (both water column and benthic), fish, and amphibians, and
semi-aquatic wildlife feeding in the aquatic habitats.  Ecological receptors of concern in wetland
and adjacent upland include soil invertebrates, and plants plus birds and mammals exposed
through direct exposure to soils and through food chain transfer.

Soils were not evaluated in the Mechanics Pond exposure area.  The site conceptual model
indicated that material deposited downstream toward Bungay River and Mechanics Pond was
predominantly transported through waterways, and the potential of deposition in adjacent
wetland and upland habitat was low.  Therefore this pathway was determined to be incomplete
and not evaluated.



25

2.8  Assessment and Measurement Endpoints
Assessment endpoints describe the characteristics of an ecosystem that have an intrinsic
environmental value that is to be protected (e.g., protection of warm-water fish community).
Typically, assessment endpoints and receptors are selected for their potential exposure,
ecological significance, economic importance, and/or societal relevance.  Endpoints help
quantify the risks to representative receptors that may be exposed to site-derived
contaminants.  Assessment endpoints are explicit expressions of the key ecological resources to
be protected from harm.  They generally reflect sensitive populations, communities, or trophic
guilds.

Since assessment endpoints often cannot be measured directly, measures of effect are typically
surrogate endpoints used to provide a quantitative measure for evaluating potential effects of
chemicals.  The measurement endpoints should represent the same exposure pathway(s) and
mechanisms of toxicity as the assessment endpoints in order to be relevant and useful.
Selected Assessment and Measurement Endpoints selected for the SLERA are presented in
Table 1.

Screening on the basis of direct exposure in each of the media (water, sediment, or soil) in the
SLERA was done by comparing the maximum detected site concentrations against appropriate
risk-based screening levels.  The risk-based screening levels that were used to select COPCs for
lower trophic level receptors are discussed in Section 3.0.  Food chain models were used to
assess risks to mammals and birds due to bioaccumulation.  Bioaccumulation-based measures
of effects corresponding to the survival, growth, and reproductive assessment endpoints for
indirect exposure of wildlife (i.e., birds and mammals) were identified for the representative
species or their surrogates and are discussed in Section 3.4.  The expected exposure of the
representative species was modeled from measured COPC concentrations in site media to
estimate the measurement endpoint (ingestion/uptake) in the representative species.  The
expected exposure was compared to the TRVs to estimate the likelihood of adverse effects.

The following representative birds and mammals were selected for evaluation in the food chain
models:

· Herbivorous upland mammal foraging within the forested wetland and adjacent upland
- meadow vole

· Herbivorous upland bird foraging within the forested wetland and adjacent upland
- bobwhite quail

· Insectivorous  mammal foraging within the forested wetland and adjacent upland
 - short-tailed shrew
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· Insectivorous bird foraging within the forested wetland and adjacent upland
 - American robin

· Piscivorous bird foraging in the open water of Southern Wetland, Bliss Brook, and in
Mechanics Pond
- great blue heron
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3.0  SCREENING-LEVEL ECOLOGICAL EFFECTS EVALUATION
The toxicity evaluation consists of identification of ecological screening values (ESVs) for surface
soil, sediment, and surface water, and TRVs for the food chain pathways.  These values are
expressed as concentrations (in milligram/kilogram [mg/kg] on a dry weight basis for soil and
sediment or micrograms per liter [ug/L] for water) or dosage (in milligram of contaminant per
kilogram of body weight per day [mg/kg-day] for wildlife).  The screening values were based on
conservative assumptions and represent a no-observed-adverse-effects level (NOAEL) for
chronic exposures to a contaminant where possible.  The screening level assessment used
ecotoxicological screening benchmark values from various sources to assess the potential for
ecotoxicological risk due to exposure of various receptors in surface water, sediment, and soil.
Selected ESVs are presented in Tables 2 through 12.

3.1  Surface Water Screening Levels
For surface water collected from within the Southern Wetland, Bliss Brook, and Mechanics
Pond, the maximum detected concentration of each chemical was compared to surface water
ESVs to assess the potential for risks to aquatic receptors, including the aquatic invertebrate
community, amphibians, and fish.  Chemicals detected above these ESVs were identified as
COPCs for further evaluation in a BERA.

Screening levels were selected from the following hierarchy of sources:
· NRWQCs - Freshwater chronic aquatic life national recommended water quality criteria

(USEPA, 2009);
· Freshwater screening values derived by USEPA Region 3 (USEPA, 2006b);
· Ecological screening levels derived by USEPA Region 5 (USEPA, 2003d); and
· Surface water screening values from USEPA Region 4 (USEPA, 2001b).

The NRWQCs were chosen for all analytes for which the NRWQC was available.  The values
selected for hardness-dependent compounds (cadmium [Cd], chromium [Cr], copper [Cu], lead
[Pb], nickel [Ni], and zinc [Zn]) were adjusted to a hardness value corresponding to the specific
EA, derived from the average of the available data from Phase 1 and Phase 2 samples.  These
average values ranged from 76 mg/L in the Southern Wetland to 109 mg/L in Bliss Brook.  The
average hardness for all reference locations was 90 mg/L.  The site-specific values were
generally more conservative than the default hardness of 100 mg/L typically used for the
federal criteria.  Where there was no NRWQC, values were selected from Region 3 which were
developed for the use in evaluation of sampling data at Superfund Sites.  The Region 3 values
were preferred because although these screening benchmarks were selected utilizing
numerous criteria, priority was given to values based on direct toxicity over food chain
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modeling.  The basis for each analyte can be found at:
http://www.epa.gov/reg3hscd/risk/eco/btag/sbv/fw/screenbench.htm. USEPA (2001b) Region
4 or USEPA (2003d) Region 5 values were selected in cases where no NRWQC or Region 3
values were available.

3.2  Sediment Screening Levels
For the sediment dataset, the maximum detected concentration of each chemical was
compared to freshwater sediment ESVs to assess the potential for risks to aquatic receptors,
including benthic invertebrates.  Sediment ESVs for benthic/wetland invertebrates were
selected from the following hierarchy of sources:

· Threshold effects concentrations (TECs) from consensus-based sediment quality
guidelines (MacDonald et al., 2000);

· Freshwater sediment screening values derived by USEPA Region 3 (USEPA, 2006b);
· Sediment screening values derived by Oak Ridge National Laboratory (ORNL) using

secondary chronic values (SCVs), the theory of equilibrium partitioning (EqP), and an
assumption of 1% total organic carbon (Jones, et al., 1997);

· Freshwater screening values derived by USEPA Region 5 (USEPA, 2003d); and
· National Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference

Tables (SQuiRT) values (Buchman, 2008).

TECs were chosen for all analytes for which they were available.  Region 3 values were selected
next and were available for a large number or organic compounds.  The majority of the values
were derived from the EqP method with Region III Biological Technical Assistance Group (BTAG)
freshwater values (2006b) and log Kow values from Karickhoff and Long (1995).  Only log Kow

values between 2 and 6 were used, as suggested by the USEPA (2000).  The majority of the
Region 5 values were also derived from the EqP method, and differ from the Region 3 values
mainly on the selection of the surface water benchmark selected in the EqP calculation.  For a
few VOCs, other values were selected (either ORNL SCV or Region 5 values) if they were lower
and the basis of the individual analyte's toxicity benchmark was reviewed.  In the absence of
any freshwater sediment values, an Apparent Effect Threshold (AET) for marine sediments was
selected for barium and vanadium from NOAA SQuiRT Tables (Buchman, 2008) and a Threshold
Effects Level (TEL) for freshwater sediments was used from Buchman (2008) for aluminum.

3.3  Soil Screening Levels
For the surface soil dataset, the maximum detected concentration of each chemical was
compared to media-specific ESVs to assess the potential for risks to the plant and soil
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invertebrate communities in wetland and adjacent upland soils for the Southern Wetland and
Bliss Brook exposure areas.

Soil ESVs were selected from the following hierarchy of sources:

· USEPA (2003a,b; 2005a-i; 2006a; and 2007b-g; 2008) EcoSSLs derived by USEPA
according to USEPA guidance (2007a);

· Plant and invertebrate based soil screening values developed by ORNL (Efroymson, et
al., 1997a,b);

· Soil screening values derived by USEPA Region 5 (USEPA, 2003d); and
· Soil screening values from USEPA Region 4 (USEPA, 2001b).

The lowest of the available EcoSSL values among those provided by USEPA for invertebrates,
plants, mammals, or avian species was selected, if available.  If no EcoSSL value was available,
the lower of the values from either ORNL (Efroymson, et al, 1997a,b) or USEPA (2003) was
selected.  The basis of the Region 4 values for soils (mainly VOCs) varies and many of them were
derived from numbers that were reported to be based on partitioning to groundwater
(Netherlands).  Since this does not present a direct risk to organisms exposed to soil, Region 5
values were selected preferentially, since the basis for these is generally food chain modeling to
shrew or voles.

3.4  Wildlife Screening Levels and Dose-based TRVs
Chemicals were evaluated using terrestrial food chain models if they exceeded the benchmarks
identified from the EcoSSLs derived according to USEPA guidance (2007a) and alternate sources
(Efroymson, et al., 1997a,b; USEPA, 2003c; USEPA, 2001b) when EcoSSLs were not available.
Similarly, chemicals were evaluated using an aquatic food chain model if they exceeded the
benchmarks identified from surface water or sediment using the selected ESVs.

If screening of soil concentrations exceeded ESVs (Section 3.3), indicating a potential risk to
mammals and birds from exposure to chemicals in surface soil, these COPCs were further
evaluated using screening-level food web models.  The majority of the selected ESVs for soil
were based on wildlife species since the lowest of the available EcoSSL values among those
provided by for invertebrates, plants, mammals, or avian species was selected.  In the case of
fluoranthene, barium, cobalt, manganese, nickel, and selenium, the lowest EcoSSL was based
on either plants or invertebrates.  All of these were further evaluated in wildlife models since
the observed maximum soil concentration also exceeded one of the EcoSSL values for wildlife
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with the exception of fluoranthene, barium, and manganese.  These three COPCs were
evaluated in the screening wildlife models as well.

Mammalian and avian wildlife may be exposed to COPCs through the consumption of
contaminated vegetation and prey, incidental ingestion of soil or sediment and consumption of
dietary water.  Measured concentrations of contaminants in sediment, soil, and water were
used to estimate concentrations in food items, and incidental ingestion of water and solid
media (sediment or soil).  These concentrations were used to estimate the total daily dose
(TDD), based on the feeding habits of the receptor, which was compared to chemical-specific
toxicity reference values (TRVs) representing acceptable daily doses in mg/kg-day.

TRVs used in the SLERA are based on NOAELs.  TRVs were selected for each COPC for avian and
mammalian receptors in order to evaluate potential risks to wildlife.  The TRV relates the dose
of a respective COPC, usually from oral exposure, with a potential adverse effect.  If no toxicity
information was available for a COPC, and it was not possible to identify TRVs, risks associated
with the estimated exposure for the respective COPCs were not quantitatively evaluated.

TRVs incorporated into the quantitative evaluation of potential ecological risks to wildlife were
obtained from the following sources:  USEPA guidance for the development of EcoSSLs
(2003a,b; 2005a-h; 2006a; and 2007b-g; 2008) and Sample et al., 1996. When TRVs were not
derived in these documents, the literature was reviewed for relevant data and TRVs were
derived from other sources and documented in the TRV tables in Appendix C, Wildlife Models.

If available, TRVs were selected which were associated with chronic exposures (i.e., long
duration exposures) and NOAELs, relating to growth, reproduction or mortality.  Each of these
represents conservative assumptions in selecting TRVs.  Maximum soil or sediment
concentrations were used in the food chain models.  The model assumes that the receptors
obtain water from the same local waterbody, and therefore maximum surface water
concentrations from the EA are also used; if the soil/sediment COPC was not detected in
surface water, then ½ the maximum detection limit in surface water was used for a surface
water concentration.  An oral bioavailability factor of 1 was assumed for each chemical
evaluated in the ingestion pathway.  The use of a factor of 1 assumes that 100% of the chemical
ingested in the diet is bioavailable, and that bioavailability is similar to that of the bioassay from
which the TRV is derived.  Use of a factor of 1 also assumes that there is no difference in uptake
of a chemical between that of the receptor species and the species from which the TRV was
derived.  A temporal site use factor (TSUF) value of 1 was used for all receptors which assumes
that the receptor is present year-round.  An area site use factor (ASUF) value of 1 was used and
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assumes that receptors forage entirely within the exposure area.  Exposure parameters, values,
and supporting citations used for wildlife receptor modeling are provided in Appendix C,
Wildlife Models.

For the screening level models, conservative values for food ingestion were selected from
USEPA (2007a).  Assumptions for the screening models included:

· the diet composition for the short-tailed shrew was 3% incidental soil ingestion and the
balance consists of earthworms;

· the diet composition for the meadow vole was 3.2% incidental soil ingestion and the
balance consists of plant material;

· the diet composition for American robin was 16.4% incidental soil ingestion and the
balance consists of earthworms;

· the diet composition for the bobwhite quail was 13.9% incidental soil ingestion and the
balance consists of plant material; and

· the diet composition for the great blue heron was 100% fish, with no significant
incidental ingestion of sediment.
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4.0 SCREENING LEVEL EXPOSURE ESTIMATE AND RISK CALCULATION
This section presents a risk analysis in which the potential for adverse effects to ecological
receptors is estimated using conservative exposure assumptions.  This section includes a
description of the data used in the exposure estimates (Section 4.1), a discussion of the
calculation of the exposure estimates (Section 4.2), and a presentation of the screening-level
risk calculations (Section 4.3).  The final section presents a discussion of the risk presented by
the COPCs identified in the risk calculations.

4.1  SLERA Data Set
The data used for the SLERA includes data collected in Phase 1 and Phase 2 field investigations
performed by AECOM in accordance with the Sampling and Analysis Plan, Revision 1, Remedial
Investigation / Feasibility Study Walton & Lonsbury Superfund Site, Attleboro, Massachusetts,
issued by AECOM in June 2014. The first addendum was issued in September 2014 to address
the sampling design and rationale for the Phase 2 investigation of soil, sediment, and surface
water.  Phase 1 data were collected during June 2014 by AECOM and EPA.  Phase 2 data, were
collected during the fall of 2014 by AECOM and EPA.

In addition to these data, selected historical data were added to the data set for soil and
sediment.  Data collected between 2010 and 2012 (associated with EPA removal actions and a
site reassessment) were reviewed by AECOM for data usability and appropriateness for
inclusion in the SLERA.  Details on the various data sets are presented in the RI report.  Tables
B-1 and B-2 (Appendix B) present lists of the available historical and RI data samples, along with
applicability for use in the SLERA.

Analytical results for samples collected during Phase 1 and Phase 2, and selected historical
results, are presented in Appendix B.

4.1.1  Surface Water
Locations of samples included in the surface water data set are shown on Figure 5.  All surface
water data are from Phase 1 (summer 2014) and Phase 2 (fall 2014).  Samples from Southern
Wetland, Mechanics Pond, and the reference locations were collected only once.  In order to
evaluate potential seasonal differences, samples within Bliss Brook were sampled in both
summer and fall sampling rounds.  Surface water samples were analyzed for VOCs, 1,4-dioxane
and inorganics.  Only filtered sample results were used to evaluate inorganics.1  No historic

1 With respect to the food web models, although surface water presents minimal contribution to total risk, surface
water was included to evaluate hexavalent chromium contribution for completeness.  Surface water results for the
site showed that dissolved phase hexavalent chromium and total phase hexavalent chromium at the site were
nearly equivalent.  Therefore, use of only dissolved phase results was deemed appropriate for the site.



33

surface water data were included in the screening, since the only data available from Bliss
Brook (2012) did not include filtered metals results.

Data used in the surface water screening included 10 samples from the Southern Wetland
(Figure 6), 21 samples from Bliss Brook (Figure 7), 20 samples from Mechanics Pond (Figure 8)
and 13 reference locations (Figure 5).  Samples from the Southern Wetland include 10 samples
collected from 9 locations, with sample location SD-203 sampled in both Phase 1 and Phase 2.
The Mechanics Pond EA included 20 samples; 13 samples collected in the main body of the
pond, and also included samples (SD-219, SD-305) from the Bungay River, just above Mechanics
Pond, a sample from the Ten Mile River (SD-221) and samples SD-313, SD-228, and SD-314 in
wetlands and streams below the outlet of Mechanics Pond (Figure 8).  Samples from Bliss Brook
were collected from 11 locations along the brook in two rounds (summer and fall), with SD-216
sampled only once (June 2014).  Reference samples were collected at 13 locations, representing
areas upstream of the site on Bliss Brook, upstream on the Bungay River, and including several
wetland habitats.

4.1.2  Sediment
Locations of samples included in the sediment data set are shown on Figure 9.  Data included
were samples collected from Phase 1 and Phase 2, as well as selected historic data, mainly
analyzed for inorganics.  Historic data included sediment inorganic results from locations in
areas remaining after the TCRA in the Southern Wetland.  The historic sediment data were
collected between April 2011 and January 2012 and were collected at a depth of either 0-0.5 ft
or 0-1.0 ft.

Sediment data for the Southern Wetland included 10 samples from 9 locations (one location
was sampled in both phases) collected in Phase 1 and Phase 2 for all analytes except VOCs,
which were analyzed at six of these locations.  The data for inorganics included the nine Phase 1
and 2 samples, combined with results from 21 to 23 additional historic locations, depending on
the analyte (Figure 10).

Data used in the sediment screening for Bliss Brook included results from the 11 brook
locations sampled during Phase 1 and Phase 2 in 2014 (Figure 11).  All analytes were analyzed in
samples from nine locations; a limited suite, including VOCs and inorganics, were analyzed at
two additional locations.

Inorganic results were obtained at nineteen locations in the Mechanics Pond EA (Figure 12).
VOCs were measured in 9 samples, while SVOCs, PCBs, and pesticides were measured in 14
samples to form the data set for sediment screening.
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Reference samples were collected at 13 locations in Phase 1 and 2 (Figure 9).  Two historical
samples from a reference wetland area west of the Southern Wetland had limited inorganics
data that were also included to increase the number of results to 16 for some of the inorganics
for the screening.

4.1.3  Soil
As discussed in Section 2.2.4, wetland soils and upland soils were grouped together to form the
data set for soil screening in the SLERA.  Locations of samples included in the soil data set are
shown on Figure 13.  The screening data set included data from Phase 1 and Phase 2 and
historical sampling efforts.  Historic data from 2010, 2011, and 2012 were evaluated and
utilized if the sample was representative of the ecological exposure area and was collected at a
depth of 0-1 ft or some portion of this depth interval.  Many of the historic samples
represented sample depths of 0-0.2 ft, 0-0.5 ft, or 0-0.7 ft.

For soil samples, the Property and Southern Wetland EA was defined to include the area of
seasonally saturated wetlands south of the site and the adjacent uplands (Figure 14).  It also
included the W&L property (on-site).  During Phase 1 and Phase 2, 16 samples (13  locations)
were collected within the W&L property or the Southern Wetland that were in a habitat area
and within a depth interval (0-1ft) that was applicable to an ecological exposure.  Pesticides
were analyzed in 10 of these samples.  By using selected historic data, the total number of soil
samples in this exposure area was increased to 40 results for SVOCs and up to 68 results for
inorganics.  Among the historic samples available, most of the samples that had been collected
around residential lots were not used for ecological screening.  Samples that appeared to be
within landscaped (lawn) areas and/or close to buildings, were not included in the dataset, as
they did not represent significant ecological habitat.  In addition, many of these residential soil
samples had total chromium concentrations that indicated they were outside the influence of
the site.

Soil samples along Bliss Brook included soils on the bank and in the adjacent wetlands and
floodplains (Figure 15).  Seventeen samples were included from the Phase 1 and Phase 2
sample locations.  VOCs were analyzed in eleven samples, SVOCs, pesticides and PCBs were
analyzed in 6 samples.  The inorganic data set included 17 Phase 1 and Phase 2 samples, and
additional data for inorganics, mainly chromium, from historic samples.  The exposure for
ecological risk includes upland and semi-aquatic species exposed to upland and wetland soils in
the brook corridor.  Samples were used from residential lots if the soils were collected in the
floodplain of the brook or in an adjacent wetland.  If the samples appeared to have been
collected on a residential lawn, it was assumed to be outside the exposure area.
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Reference soil samples were collected within the Bliss Brook, Ten Mile River and Bungay River
watershed.  They were collected to include similar wetland and upland habitat observed within
the Southern Wetland and Bliss Brook EAs.  Samples were collected at fourteen locations during
Phase 1 and Phase 2 sampling.  VOCs were analyzed in 9 of the soil samples; SVOCs, pesticides,
and PCBs were analyzed in 12 samples.  Inorganics were measured in fourteen samples in Phase
1 and Phase 2.  Eight samples from reference soils were identified from historic data sets,
having limited inorganics data that were also included to increase the number of results to 22
for some of the inorganics for the screening.

4.2  Screening-Level Exposure Estimates
Screening-level exposure estimates consist of selecting concentrations of contaminants that
represent potential exposure to representative species to contaminants in each medium.  For
the purposes of a screening-level exposure estimate, the maximum concentration in each
medium is used for the exposure point concentration.

With respect to data management, prior to using analytical data for a primary sample with an
associated field duplicate, the analytical values for the primary sample and the field duplicate
were combined together to provide a single set of values for the field duplicate pair.  The
following conventions were used for combining field duplicate samples together:

· Where both the sample and the duplicate were detected, the resulting value was the
average of the detected results;

· Where both the sample and the duplicate were not detected, the resulting value was
the lower of the two detection limits;

· Where one of the pair is reported as not detected and the other is detected, the
following was done:

o If the detected value was less than or equal to the non-detected value, the
detected value and its qualifier was used;

o If the detected value was greater than the non-detected value, the detected
value and ½ the non-detected value were averaged together.  The resulting
averaged value was qualified as estimated (“J”).

· Where one sample had a non-rejected value and one sample had a rejected value, the
non-rejected value and its qualifier were used.

Frequency of detection was calculated as the number of samples in which the chemical was
detected over the total number of samples analyzed after the exclusion of rejected ("R"
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qualified) data and the resolution of duplicates as described above.  It should be noted that
surface water locations were sampled multiple times to evaluate seasonal effects.  These
samples were considered/evaluated as individual samples in the data set.  Refer to the RI report
for additional information regarding data management.

Exposure estimates for the food chain models are based on the calculation of a TDD of each
chemical through ingestion which was compared to chemical-specific TRVs representing an
acceptable NOAEL-effect level in mg of COPC per kilogram of the receptor's body weight per
day (mg/kg BW-day).  Exposure was estimated for all of the wildlife models using the results of
the analytical data from surface soil, sediment, and surface water from Phases 1 and 2, and the
historic data set described in Section 4.1.  As noted above, maximum values were used as the
EPCs for the screening-level models.

Incidental exposure from ingestion of sediment, surface water, and soil was represented by the
maximum observed concentration from the EA.  Since site-specific data for tissue
concentrations of the food or prey items for each of the wildlife species were not measured,
estimates of the tissue concentrations were calculated based on the site-specific maximum
values in the environmental media (surface water, sediment, and soil), and literature-derived
bioaccumulation factors or uptake factors.

Plant tissue concentrations were estimated from the maximum soil concentrations and with
selected uptake factors or regression equations (Appendix C, Tables C2-4, C2-5, C2-6 and Tables
C4-4, C4-5, C4-6).  When available, uptake factors and regression equations recommended by
USEPA in development of EcoSSLs (USEPA, 2007a) were utilized.  Additional sources were
selected for the COPCs for which no EcoSSL equation was available, as documented in Appendix
C.  For a limited number of compounds no uptake value was available and a soil-to-plant uptake
factor of 1 was used as a default for the screening models.

Terrestrial invertebrate tissue concentrations used in both the short-tailed shrew and the
American robin models were assumed to consist solely of earthworms.  The earthworm tissue
concentrations were estimated from the maximum soil concentrations for the EA, using
selected uptake factors or regression equations recommended by USEPA (2007a) in
development of EcoSSLs (Appendix C, Tables C1-4, C1-5, C1-6 and  Tables C3-4, C3-5, C3-6).
Additional sources were selected for the COPCs for which no EcoSSL equation was available, as
documented in these tables.  These values primarily were obtained from Sample et al., 1998.
For a limited number of compounds no uptake value was available and a soil-to-earthworm
uptake factor of 1 was as a default used for the screening models.
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Fish tissue concentrations used in the great blue heron model could have been estimated from
either surface water concentrations or from sediment concentrations of COPCs.  For the
purpose of the SLERA models, fish tissue concentrations were estimated from sediment
concentrations and Biota-Sediment Accumulation Factors (BSAFs) obtained from USEPA's BSAF
database for organic COPCs.  Maximum BSAFs from available data were selected for freshwater
datasets using measured sediment concentrations and fish tissue concentrations.  USEPA's
BSAF database does not include data for inorganics.  For these COPCs, the fish tissue
concentrations were estimated from available sediment to invertebrate BSAFs (90th percentile)
from Bechtel-Jacobs, 1998a.  For the inorganic compounds, the food chain (invertebrate-to-fish)
multiplying factor is assumed to be 1, since most metals do not biomagnify.  Alternative BSAFs
were used for mercury, and selenium.

Exposure equations:
The following equation was used to estimate exposure of the wildlife receptors to COPCs from
all relevant sources (i.e., food, incidental ingestion of soil/sediment, drinking water):

Dosetotal = (Dosefood + Dosesoil/sediment + Dosewater) (Equation 1)
where,
Dosetotal = the total amount of COPC ingested per day (mg COPC/kg body weight-day)
Dosesoil/sediment = COPC ingested per day via incidental soil or sediment ingestion (mg COPC/kg

body weight-day)
Dosefood = COPC ingested per day via food (mg COPC/kg body weight-day)
Dosewater = COPC ingested per day via water (mg COPC/kg body weight-day)

Typically, the major source of dietary exposure to receptors to COPCs is through the ingestion
of prey or food items.  These included either plant material, earthworms, or fish tissue,
depending on the receptor.  The following equation was used to estimate the dose of each
COPC that a receptor would be expected to obtain from the ingestion of food:

Dosefood = FID * Pfood * Cfood * ASUF * TSUF (Equation 2)

where,
Dosefood = COPC ingested per day via food (mg COPC/kg body weight-day)
FID = food intake rate, dry (kg food [dry]/kg body weight-day)
Pfood = percentage of food item in diet (unitless)
Cfood = COPC concentration in food (mg COPC/kg food [dry])
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ASUF = areal site use factor (unitless)
TSUF = temporal site use factor (unitless)

As discussed above, the Cfood values were estimated for each receptor using the site-specific
media EPCs and uptake values or BSAFs.

Receptors may be exposed to COPCs through the ingestion of soil or sediment while foraging.
The following equation was used to estimate the dose of each COPC that the receptor would be
expected to obtain from the ingestion of soil or sediment:

Dosesoil = SIsoil * FID * Csoil * ASUF * TSUF (Equation 3)
where,
Dosesoil = COPC ingested per day via soil (mg COPC/kg body weight-day)
SIsoil = soil consumption rate, fraction of food intake (kg soil [dry]/kg food [dry])
FID = food intake rate, dry (kg food [dry]/kg body weight-day)
Csoil = average or maximum COPC concentration in soil (mg COPC/kg soil [dry])
ASUF = areal site use factor (unitless)
TSUF = temporal site use factor (unitless)

In addition to the ingestion of COPCs accumulated in food items, receptors also may be
exposed to chemicals through the ingestion of surface water.  The TDD from the ingestion of
water is typically very small; however, it was used in the screening models to confirm that the
surface water ingestion pathway was not significant, particularly for hexavalent chromium.  The
following equation was used to calculate the dose of each chemical that each indicator species
would be expected to obtain from the ingestion of surface water:

Dosewater = SIwater * Cwater * CF * ASUF * TSUF (Equation 4)

where,
Dosewater = COPC ingested per day via water (mg COPC/kg body weight-day)
SIwater = surface water ingestion rate (L of water/kg body weight-day)
Cwater = maximum COPC concentration in surface water (ug/L)
CF = conversion of COPC concentration from ug/L to mg/L
ASUF = areal site use factor (unitless)
TSUF = temporal site use factor (unitless)
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The sum of the doses from each component of the diet results in an estimated TDD in mg/kg
BW-day that the receptor may be exposed to as a result of feeding within the EA.  Specific
exposure factors, including body weight, food and sediment/soil ingestion rates for each of the
selected surrogate species are presented in the wildlife model calculations in Appendix C.

4.3  Selection of COPCs
Maximum concentrations in surface water, sediment, and surface soil were compared to ESVs
to select preliminary COPCs (Tables 2-12).  COPCs identified in sediment, surface water, or soil
in each EA were further evaluated in screening-level food chain models.

4.3.1  Surface Water

Southern Wetland
Twelve VOCs and 1,4-dioxane were detected in surface water of the Southern Wetland (Table
2).  All of these organics were below screening values in surface water (10 samples).

Twenty-three inorganics were detected in surface water in the Southern Wetland samples.  Ten
dissolved metals exceeded selected ESVs and were selected as COPCs in surface water,
including:  aluminum, barium, cadmium, total chromium, copper, iron, lead, manganese, silver,
and vanadium.  Hexavalent chromium was detected in 2 of 10 samples with the maximum
detection at 1.0 ug/L, which is below the NRWQC of 11 ug/L.

Bliss Brook
Seven VOCs and 1,4-dioxane were detected in surface water of Bliss Brook (Table 3).  All of
these organics were below screening values in surface water (21 samples).

Seventeen inorganics were detected in surface water in Bliss Brook.  Five were detected above
screening values, including:  barium, chromium (total), hexavalent chromium, iron, and
manganese.  Total chromium exceeded the chromium (III) ESV from SD-209 to SD-215, with
significant seasonal variation in concentrations.  Hexavalent chromium was above the ESV from
the vicinity of SD-209 to SD-218, near the confluence with the Bungay River in the
October/November samples, with exceedences between SD-209 and SD-212 in the June
samples.  Manganese was above the ESV in all of the samples with the lowest concentration
measured at SD-217 in the fall sampling round (refer to Appendix B for individual sample
results).



40

Mechanics Pond
Twelve VOCs and 1,4-dioxane were detected in surface water of the Mechanics Pond EA (Table
4).  1,4-Dioxane and six of the VOCs were below screening values in surface water (20 samples).
Chloroform and toluene were selected as COPCs since the maximum measured concentrations
were above the ESVs; bromodichloromethane, dibromochloromethane,
dichlorodifluoromethane, and methyl acetate were selected as COPCs due to a lack of an ESV.

Nineteen inorganics were detected in surface water in the Mechanics Pond EA.  Five were
detected above screening values, including:  aluminum, barium, iron, lead, and manganese.
Neither chromium (total) or hexavalent chromium exceeded the ESVs in surface water in
Mechanics Pond or the Bungay River.

Reference
Of the 19 VOCs detected among all of the exposure areas, six were detected in reference
locations and none were detected above ESVs (Table 5).

Of the 23 inorganics (dissolved) detected among all of the exposure areas, 17 were detected in
reference locations; beryllium, hexavalent chromium, copper, mercury, selenium, and silver
were below detection limits at all reference locations.  Among the detected inorganic
compounds, four were above the selected ESVs (barium, cadmium, iron, and manganese) at
one or more reference locations.

4.3.2  Sediment

Southern Wetland
Ten VOCs were detected in sediment of the Southern Wetland; three (2-butanone, acetone,
and carbon disulfide) were selected as COPCs since detected values were above ESVs at SD-205
or SD-204 (Table 6).  Methyl acetate was selected as a COPC due to lack of a screening value.

Twenty-three SVOCs were detected in sediments in the Southern Wetland samples.  The
majority of these (17) were retained as COPCs for exceedance of ESVs; three were selected as
COPCs due to lack of an ESV.  Highest concentrations of SVOCs were generally detected at SD-
303, SD-202, SD-204, and SD-205.

Sixteen pesticides were detected in the nine sediment samples collected in the Southern
Wetland.  Of these, eight were selected as COPCs, with one or more locations having detections
above the ESVs.  The location with the majority of the maximum values was SD-205, located
near the discharge outfall of the Southern Wetland.
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Twenty inorganics were selected as COPCs.  Three were selected due to a lack of a screening
value, including hexavalent chromium; 17 were selected as COPCs having detected
concentrations above the ESVs.  The maximum total chromium concentration was 56,700
mg/kg at historic location P-78-SB-16A, near the edge of the wetlands.

Bliss Brook
Fourteen VOCs were detected in sediments of Bliss Brook; seven were selected as COPCs since
maximum detected values were above ESVs (Table 7).  One additional VOC was selected as a
COPC due to lack of an ESV.  Maximum detected values of TCE and dichloroethene were located
at SD-211, just south of the TCRA extent.

Twenty-four SVOCs were detected in sediments in the Bliss Brook samples.  The majority of
these (17) were retained COPCs for exceedance of ESVs; two were selected as COPCs due to a
lack of an ESV.  Highest concentrations of SVOCs were detected downstream at SD-214, SD-215
and SD-218.

Six pesticides were detected in the nine sediment samples collected in Bliss Brook.  Four were
selected as COPCs, with the majority of the maximum detections occurring at SD-209, within
the area of the TCRA.

Fifteen inorganics were selected as COPCs.  Two were selected due to a lack of a screening
value, including hexavalent chromium; 13 were selected as COPCs having detected
concentrations above the ESVs.  The maximum total chromium concentration was 7,330 mg/kg
at downstream location SD-214.

Mechanics Pond
Of the seven VOCs detected in sediments of Mechanics Pond/Bungay River, five were selected
as COPCs (Table 8).  Three were selected as COPCs since the detected values were above ESVs,
with each of the maximum detected values being measured at SD-226, about ¾ the way down
the pond.  The other two were selected as COPCs due to lack of screening values.

Twenty-five SVOCs were detected in sediments in the Mechanics Pond/Bungay River samples.
The majority of these (18) were retained COPCs for exceedance of ESVs; four were selected as
COPCs due to a lack of an ESV.
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Nine pesticides were detected in one or more of the 14 sediment samples collected in
Mechanics Pond.  Seven were selected as COPCs, with most of the maximum detections
occurring at SD-222, near inlet of the pond.  One PCB, Aroclor-1260 was detected in four of the
14 samples.  It was also selected as a COPC since the maximum detected concentration at SD-
219, in the Bungay River, was above the ESV.

Seventeen of the 25 detected inorganics were selected as COPCs.  Three were selected due to a
lack of a screening value, including hexavalent chromium; 14 were selected as COPCs having
detected concentrations above the ESVs.  The maximum total chromium concentration was
6,540 mg/kg at SD-312, near the southern end of the pond.

Reference
Of the 19 VOCs detected among all of the exposure areas, 11 were detected in reference
locations (Table 9).  Only three (2-butanone, acetone, and carbon disulfide) were detected
above ecological screening levels in sediment.

There were 28 SVOCs detected in sediments among all of the EAs.  Among these, 20 were
detected in one or more reference locations, and the majority of these (17) were detected at
levels above the ESV.  Among the reference sediments most of the maximum values for SVOCs
occurred at locations SD-238 and SD-236, in the upper Bungay River.

There were 19 pesticides detected in sediments among all of the EAs.  Among these, 11 were
detected in one or more reference locations, and seven of these were detected at levels above
the ESV.  Most of the maximum detected pesticides occurred at sampling locations SD-236
(upper Bungay River) and SD-229 (upper Bliss Brook).

Only one PCB was detected among all the EAs (Aroclor-1260), and it was detected at only one
of 11 reference sediment locations where it was analyzed, at a level below the ESV.

Of the twenty-five inorganics detected among all of the EAs, only thallium was below detection
at all 15 of the sediment reference samples.  Within the reference sample group, 13 of the
inorganics were measured above ESVs in the majority of the sample locations (refer to
Appendix B for individual sample results).  Compounds with detections above the ESVs included
arsenic, barium, cadmium, copper, cyanide, iron, lead, manganese, mercury, nickel, selenium,
silver, and zinc.
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4.3.3  Soils

Property & Southern Wetland
Sixteen VOCs were detected in soils of the Property & Southern Wetland; none were detected
above ESVs (Table 10).  Methyl acetate was selected as a COPC due to lack of a screening value.

Twenty-four SVOCs were detected in soils in the Property & Southern Wetlands.  Eleven of
these were retained as COPCs for exceedance of ESVs; three were selected as COPCs due to a
lack of an ESV.  The highest concentrations of SVOCs were detected in sample SS-06 (location
PASI_SB-06, just south of the former onsite building) with a few of the maximum detections at
other locations, including PASI_SB-05 (sample SS-05), SO-102, SO-111, SO-116, and SO-121.
Most of the maximum observed concentrations were located inside the fence on the W&L
Property.

Sixteen pesticides were detected in the ten soil samples collected in the Southern Wetland or
the W&L Property. Of these, seven were selected as COPCS, with one or more locations having
detections above the ESVs.  The locations with the majority of the maximum values were SO-
116 (near North Ave) and SO-122 (near Deanville Road).  No PCBs were detected in the ten soil
samples analyzed for PCBs from Phases 1 and 2.

Sixteen inorganics were selected as COPCs; all were selected as COPCs having detected
concentrations above the ESVs. The maximum total chromium concentration was 28,300
mg/kg at SD-06A near the southeastern edge of the wetland.

Bliss Brook
Four VOCs were detected in soil of the Bliss Brook EA; none were detected above ESVs (Table
11).  Methyl acetate was selected as a COPC due to lack of a screening value.

Twenty-four SVOCs were detected in soil in the Bliss Brook EA samples.  Ten were retained as
COPCs due to exceedance of ESVs; two were selected as COPCs due to lack of an ESV.  Highest
concentrations of SVOCs were detected downstream in sample SO-138, which was collected
near the bank of the brook.

Four pesticides were detected in the six soil samples collected and analyzed for pesticides along
the Bliss Brook stream corridor.  Two were selected as COPCs, with the maximum detections
also occurring at SO-138.  One PCB (Aroclor-1260) was detected at two of six locations and was
selected as a COPC since it was above screening levels.



44

Thirteen inorganics were selected as COPCs.  All were selected as COPCs based on having
detected concentrations above the ESVs.  The maximum total chromium concentration was
4,460 mg/kg at SO-138.  There were no detections of hexavalent chromium in any of the brook
sediment samples.

Reference
Of the 16 VOCs detected among all of the exposure areas, only two were detected in reference
locations and none were detected above ESVs in reference soil (Table 12).

There were 28 SVOCs detected in soil among all of the EAs.  Among these, 21 were detected in
one or more reference locations, and six of these were detected at levels above the ESVs.
Among the reference soils, most of the maximum values for SVOCs occurred at SO-143 (in the
wetland east of Hayward field) or SO-146 (west of Bank Street).

There were 17 pesticides detected in soils among all of the EAs.  Among these, 10 were
detected in one or more reference locations, and three of these were detected at levels above
the ESVs.  Locations with maximum values above the ESVs included SO-143, SO-145, and SO-
146.

Only one PCB was detected among all the EAs (Aroclor-1260), and it was detected at only two
of 12 reference soil locations, with the maximum detected value above the ESV.

Of the 24 inorganics detected among all of the EAs, 12 were measured above ESVs at reference
locations.  The maximum total chromium concentration in reference soil was 30 mg/kg at SO-
141, near Farmer’s Pond.

4.4  Screening Level Risk Calculation
The integration of exposure and toxicity information is used to predict possible adverse effects
to ecological receptors.  The hazard quotient (HQ) method is used to compare measured
concentrations of COPCs in media (surface water, sediment, or soil) to levels of contaminants
potentially causing harm to ecological receptors.

HQs were calculated for direct exposure of receptors to media.  To estimate risks to plants, soil
invertebrates, and benthic invertebrates in the SLERA, screening level HQs were calculated by
comparing the maximum detected concentration for each chemical in each medium to the
appropriate ESV, using the following formula:
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HQ = Maximum detected concentration/ESV

For higher trophic level wildlife receptors, the risk estimate is also based on the HQ, defined as
the ingested dose divided by the species-specific Toxicity Reference Value (TRV).

HQ = Maximum TDD/TRV

Each HQ represents an estimate of exposure for the relevant EA compared to a screening-level
estimate of effects.  The HQs from each area are summarized by media and for the wildlife
models, as a characterization of site risk.  For the purposes of the SLERA, HQ values less than 1
are considered to represent a negligible risk.

4.4.1  Surface Water
Tables 13 to 16 present a summary of initial surface water COPCs and associated HQs by EA.
The COPCs identified in surface water screening for the Southern Wetland (Table 13) are all
inorganics.  The HQs for cadmium, copper, silver, and vanadium were all low (HQ of 1 to 2).  The
highest HQs were observed for aluminum, barium, iron, lead, and manganese and ranged up to
97 for iron.  The HQ for chromium (III) was 7.

Only five COPCs in surface water were identified in Bliss Brook (Table 14).  Although preliminary
studies indicated that PCE and its breakdown products may be present in Bliss Brook, none
were measured above ESVs and no VOCs were selected as COPCs.  COPCs in Bliss Brook
included barium, chromium (III), hexavalent chromium, iron, and manganese.  The highest HQs
were observed for hexavalent chromium (HQ=22) and barium (HQ=25); elevated levels of
barium and manganese were also observed in the reference surface water (Table 16).

Mechanics Pond is downstream of the Southern Wetland and receives drainage from Ten Mile
River, the Bungay River, as well as Bliss Brook.  Six VOCs were identified as COPCs in Mechanics
Pond (Table 15); four of these were selected due to lack of a screening value.  Chloroform and
toluene were detected slightly above ESVs (HQ = 2).  Among all of the COPCs, the highest HQs
were for barium (HQ= 17), iron (HQ= 13), and manganese (HQ=10).  Barium and manganese
were elevated in reference locations within the watershed as well, with HQs of 20 and 16,
respectively, at reference locations (Table 16).  Neither chromium (III) nor hexavalent
chromium were selected as COPCs in the Mechanics Pond EA.
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4.4.2  Sediment
Tables 17 to 20 present a summary of initial sediment COPCs and associated HQs by EA.
Sediment COPCs in the Southern Wetland (Table 17) include four VOCs, with a high HQ for
acetone (HQ=126).  PAHs were also selected as COPCs with HQs of <10 for most of the
individual PAHs, and higher HQs for acenaphthylene (HQ = 42), bis(2-ethylhexyl)phthalate
(BEHP; HQ = 35), and indeno(1,2,3-cd)pyrene (HQ = 76).  Eight pesticides were also identified as
COPCs, with HQs of 615, 92, and 82 for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT, respectively, at SD-
205, which is a depositional location near Deanville Road.

Twenty-one inorganics were identified as COPCs in Southern Wetland sediments (Table 17).
The primary COPCs with the highest HQs were antimony (HQ=50), total chromium (HQ=1306),
copper (HQ=38), cyanide (HQ=1900), lead (HQ=369), and silver (HQ=1100).

In Bliss Brook sediments (Table 18), eight VOCs and a number of SVOCs were identified as
COPCs.  Four pesticides also had HQs greater than 1.  HQs for inorganics were generally fairly
low (<10) in Bliss Brook sediments, with the exception of chromium (III) with an HQ of 169.

Similarly, there were five VOCs, 22 SVOCs, and seven pesticides selected as COPCs in Mechanics
Pond sediments (Table 19).  Aroclor-1260 was also detected in Mechanics Pond with an HQ
of 4.  Among the inorganics, high HQs were identified for cadmium (HQ=83), total chromium
(HQ = 151), copper (HQ=100), cyanide (HQ=114), mercury (HQ=26), nickel (HQ=34), and silver
(HQ=178).

In reference sediment (Table 20), three VOCs, 16 SVOCs and 6 pesticides were identified with
HQ values greater than 1.  Many of the maximum values observed for reference sediment
samples were measured at SD-236 which is located in an impounded area of the Bungay River,
upstream of the site.  Eleven inorganics also had HQs above 1 in reference sediments; the
highest was for silver (HQ=94).

4.4.3  Soil
The selection of initial soil COPCs was based on comparison to the lowest ESV among the
available EcoSSLs for plants, invertebrates, mammals and birds (Section 3.3).  The basis of each
ESV is shown in Tables 10 to 12.  For chemicals with available EcoSSL values for all of these
receptor groups, selection of the lowest among them results in a calculated HQ that is
protective of all of the receptor populations.

For a few of the COPCs, the HQ based on the lowest of the available EcoSSL values exceeded 1,
and further evaluation in the wildlife models (see Section 4.4.4) indicated all HQs were less
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than 1 (indicating negligible risk to bird and mammals).  For these few COPCs, in order to be
conservative, it was then verified that although the risk to wildlife appeared to be minimal,
there was also negligible risk to plants and invertebrates.  This was done by reviewing the
available ESV for invertebrates and plants.  In these cases, the COPC was only eliminated if the
available ESV for invertebrates and plants would also indicate negligible risk (HQ <1).

Based on comparison to soil ESVs, a large number of COPCs were identified in soils in the W&L
Property and Southern Wetland EA (Table 21).  These COPCs included methyl acetate (no ESV),
14 SVOCs, seven pesticides, and 16 inorganics.  The highest HQs were observed for antimony
(HQ=167), chromium (HQ=1088), copper (HQ=71), lead (HQ=173), and silver (HQ=167).  The
higher HQs for organics, including PAHs, pesticides, and VOCs were located either on the W&L
Property or in soil adjacent to North Ave.

In the Bliss Brook corridor (Table 22), 10 PAHs and two pesticides had HQs between 1 and 7,
and Aroclor-1260 had an HQ=452.  Among the inorganics, the highest HQs were identified for
chromium (HQ=172) and lead (HQ=80).

In reference soils (Table 23), six organics were identified with HQ values greater than 1;
generally the HQs were low (<3).  The exception was Aroclor-1260, having the highest HQ
among all of the COPCs in reference soil (HQ=265).  Among the inorganics, 10 had HQ values
between 1 and 10.  The highest HQ values for soil inorganics were lead (28) and mercury (13).

4.4.4  Terrestrial Food Chain Models
For chemicals that were identified as having initial HQs (based on ESV comparison) greater than
1 in soils, screening-level wildlife models were used to evaluate the potential risk to wildlife
receptors.  Since the screening-level models utilized many of the same assumptions, TRVs, and
exposure parameters as the EcoSSL screening benchmarks for soil, the terrestrial food chain
models did not eliminate many COPCs which were selected through comparison of media
concentrations to EcoSSLs.

A summary of the modeling results are presented in Tables 21 to 23, showing the soil screening
HQs and the HQ values for each of the selected terrestrial wildlife receptors, by EA.  Three EAs
and the reference data were each evaluated separately in the wildlife models.  The potential
risk to wildlife receptors from exposure to the potential site COPCs were evaluated for
reference locations for comparison, but these results were not used in the SLERA to eliminate
COPCs.
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Elevated concentrations of PAHs resulted in HQs greater than 1 for the shrew and robin models
in the W&L Property and Southern Wetland EA (Table 21).  The HQs were generally low,
showing low risk to these receptors.  Since the uptake factors to plants for organic COPCs are
generally lower than uptake factors to earthworms, the HQs indicated no risk to either vole or
bobwhite quail from exposure to PAHs, with the exception of pyrene.  The HQs for pyrene were
greater than 1 for all four of the terrestrial receptors in this EA.

Similarly, HQs were elevated for the insectivores (short-tailed shrew and American robin) for
4,4'-DDE and 4,4'-DDT.  The food chain models for the herbivores (bobwhite quail and vole), did
not indicate risk above an HQ of 1 to any of the pesticides in soil.

The terrestrial food chain models indicated the highest risks to wildlife species were from the
exposure to inorganics in soil.  The highest HQs were observed for antimony, chromium,
copper, lead, nickel, and silver in soil.

Based on the initial screening and results of the terrestrial wildlife models, BEHP, carbazole,
dibenz(a,h)anthracene, dibenzofuran, 4,4'-DDD, dieldrin, endrin, endrin aldehyde,
methoxychlor, and barium showed negligible risk to terrestrial receptors in the W&L Property &
Southern Wetland EA.

In Bliss Brook soils (Table 22), there were HQs greater than 1 but less than 5, showing low risk
to short-tailed shrew due to some PAHs.  The terrestrial food chain models for Bliss Brook
indicated the highest risk to wildlife species were from the exposure to inorganics in soil.  The
highest HQs were observed for aluminum, chromium, and lead in soil.  The models also
indicated negligible risk to hexavalent chromium, cyanide, and manganese in soil.  Based on the
initial screening and results of the food chain evaluations, BEHP, 4,4'-DDT, and manganese
showed negligible risk to wildlife receptors in the Bliss Brook upland and wetland soils.
However, manganese was retained as a COPC for invertebrate exposures, since its maximum
EPC (2050 mg/kg) exceeds the EcoSSL for invertebrates (ESV = 220 mg/kg).

The terrestrial food chain models for the reference soils identified the potential for low risk
(HQ = 2) for the shrew for two SVOCs.  The food chain models at reference locations indicated
risk to one or more terrestrial species to Aroclor-1260, aluminum, antimony, cadmium, copper,
lead, mercury, nickel, selenium, silver, vanadium, and zinc.  These HQs were generally low, and
reflect the conservative assumptions in the screening models.
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4.4.5  Aquatic Food Chain Models
For chemicals that were identified as having initial HQs (based on ESV comparison) greater than
1 in sediment or surface water, a screening wildlife model for an avian piscivore, great blue
heron, was developed to evaluate potential risk.  Since no fish tissue data were available, the
concentrations in fish were estimated from BSAFs from sediment.

Three EAs and the reference data were evaluated separately.  A summary of the modeling
results are presented in Tables 17 to 20.  There were no HQs greater than 1 for heron for any
VOCs or SVOCs in any of the EAs, indicating low risk to wildlife receptors from exposure to
organic COPCs (except pesticides and PCBs) in all of the EAs.

The heron model resulted in HQs greater than 1 for three pesticides (4,4'-DDD, 4,4'-DDE, and
4,4'-DDT) and several inorganics including aluminum, chromium, copper, lead, mercury, silver,
and zinc in the Southern Wetland EA (Table 17).  HQs greater than 1 for the Mechanics Pond EA
(Table 19) included 4,4'-DDD, 4,4'-DDT, Aroclor-1260, aluminum, cadmium, chromium, copper,
mercury, selenium, silver, and zinc.

For Bliss Brook (Table 18), the screening-level heron model indicated risk, with HQs greater
than 1 for 4,4'-DDT, chromium, copper, and mercury.  For the reference data (Table 20), HQs
above 1 were also calculated for 4,4'-DDD, 4,4'-DDT, dieldrin, aluminum, copper, mercury,
selenium, silver, and vanadium.  These HQs were generally low, and as mentioned for the
terrestrial models, these results reflect the conservative assumptions in the screening models.
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5.0  UNCERTAINTY ASSESSMENT
Various sources of uncertainty are inherent in the risk assessment process.  Since there are a
number of potential ecosystems and organisms affected, and there are complexities with the
mechanisms of exposure possible in each pathway, uncertainty is inherent in the ecological risk
process.  These sources of uncertainty include, but are not limited to, uncertainties with
sampling variability and laboratory analyses, exposure scenarios, and toxicity benchmarks.
Assumptions have to be made about comparability of measured concentrations in on-site
media to toxicity reference values and screening benchmarks.

In general, the assumptions made throughout the SLERA tend to err on the side of
overestimating risks.  The result of using multiple conservative assumptions is that it is more
likely to overestimate, than underestimate, potential risks to ecological receptors in the SLERA.
This approach is inherent in the design of the SLERA which is intended to eliminate only those
COPCs and pathways that are likely to pose a negligible risk.

There is always uncertainty associated with soil, sediment, and surface water concentrations
resulting from the methods used to collect those data.  For example, during sediment collection
and preparation (prior to laboratory analysis), coarse organic material (leaf litter, sticks, or
detritus) are removed from the sample matrix and/or the top fine sediment layer can be lost
during sample collection.  Consequently, the reported concentrations may be affected by the
removal of this fine material if contaminants are attached to them.  Therefore, analytical data
may under- or overestimate exposures for invertebrates that inhabit or contact only coarse
particulate organic matter at the substrate surface.  In general, there is high confidence that
data collected from surface water, sediment, and soil represents the contaminant types and
distributions as sufficient samples were collected to adequately characterize the variation in the
chemical concentrations within each of the media sampled (soil, sediment, and surface water).

Laboratory detection limits represent a source of uncertainty.  However, there are very few
instances of chemical concentrations reported as non-detections, where the detection limits
exceeded benchmark values.  Theoretically, it is possible that these chemicals could exist within
site media at concentrations which exceed benchmarks.  However, this is a minor source of
uncertainty, since historical records suggest that most of these chemicals are unlikely to occur
on site.

Ecological screening values (ESVs) were based on literature values.  In a limited number of
cases, a surrogate chemical was used to identify an ESV in soil and sediment.  In soil screening,
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a value for total high molecular weight (HMW) or low molecular weight (LMW) PAHs was used
for individual HMW or LMW PAHs that lacked screening values.

For many of the organic chemicals in sediment, ESVs are derived using the theory of equilibrium
partitioning and an assumption of 1% total organic carbon (TOC; Jones, et al., 1997; USEPA,
2003b).  Site-specific data for organic content of sediments were not used to correct the
benchmarks in the SLERA, which is a source of uncertainty.

For a limited number of sediment COPCs (three SVOCs and beryllium) and several soil COPCs,
including three SVOCs and one VOC, there were no ESVs available.  These chemicals were
selected as COPCs in the SLERA since it cannot be concluded that these do not pose an
ecological risk without an ESV available.  Avian TRVs were not available for several COPCs, so
these COPCs could not be evaluated in the food chain models, contributing to uncertainty.

The sensitivity of receptors in the W&L study area may be different than the sensitivity of
species used in tests reported in the literature.  Assumptions about the similarity of the form of
contaminant (e.g., hexavalent versus chromium (III)) between laboratory tests and site
conditions must also be made in the absence of speciation analyses.  This is a source of
uncertainty, since toxicity may vary with the form of the toxicant in the environment.  Thus, the
actual toxicities of COPCs evaluated in this SLERA could be higher or lower than indicated by the
benchmarks used in the development of HQs.

The screening benchmarks and wildlife TRVs used do not generally account for possible
synergistic, antagonistic, or additive effects of COPC mixtures in environmental media.  These
factors may result in an under-estimate or over-estimate of potential risk.  Assessing potential
risks due to exposures to chemical mixtures is challenging since chemicals within the mixture
may not be equally bioavailable and may not act on the receptor with the same toxic
mechanism.

Exposure estimates in the SLERA are based on the maximum observed concentration of a
chemical in each medium.  This is one of the key conservative assumptions that ensures that
only chemicals that pose a negligible risk are eliminated in the SLERA.  The food chain models
utilize a number of assumptions that contribute to uncertainty.  EPCs were based on maximum
concentrations and diets of each of the receptors were based on high food intake values.  The
models assumed the receptors spent 100% of their foraging time within the exposure area and
the receptors are present year-round.  A large source of uncertainty in the models is the
estimation of dose contributed by the ingestion of tissue of food items.  The models rely on the
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accuracy and availability of uptake factors and/or BSAFs.  Since these uptake factors and BSAFs
are derived from literature sources, they do not reflect site-specific conditions and therefore
may over- or under-estimate the tissue concentrations in the food items used in the models.
Several of the organic COPCs did not have literature values available for sediment-to-fish BSAFs;
the values for modeling were assumed to be 1 for the screening models.
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6.0  RISK SUMMARY AND RECOMMENDATIONS
The SLERA evaluated the potential for contaminants in surface water, sediment, and soil to
impact ecological receptor populations present within areas affected by historical industrial
practices at the Walton & Lonsbury site in Attleboro, Massachusetts.  Specifically, this SLERA
evaluated risks associated with exposure of ecological receptors to direct or indirect release of
contaminants to surface soils, surface water, and deposition in sediments in adjacent habitats.
It is the objective of the SLERA to define EAs and COPCs that should be carried through a BERA.

Site-specific chemical analytical data evaluated in this SLERA consisted of the following:  surface
water, surface soil, and sediment data collected between May 2014 and November 2015 and
selected historic data from previous site evaluations (2010 - 2012) meeting data quality
requirements.  Maximum concentrations of surface water, sediment, and wetland soil were
screened against ecological benchmarks to identify initial COPCs.  COPCs having initial HQs
(based on ESV comparison) greater than 1 were also evaluated in screening-level food chain
models.  Based on evaluation of the initial screening and food chain modeling results, COPCs
retained for further evaluation in the BERA are summarized in Table 24 by media and exposure
area.

Based on the screening, inorganic COPCs were selected in surface water in the Southern
Wetland, Bliss Brook, and Mechanics Pond.  The highest risks (based on the highest HQ values)
were observed for aluminum, chromium, barium, iron, lead, and manganese among all of the
EAs.  Hexavalent chromium was only identified as a surface water COPC in Bliss Brook.
Chromium III was identified as a surface water COPC in both Bliss Brook and in the Southern
Wetland.

Screening identified COPCs in sediments in the Southern Wetland including VOCs, PAHs, eight
pesticides and eighteen inorganics (Table 17).  Among the inorganics, the primary COPCs with
the highest HQs were total chromium, copper, cyanide, lead, and silver.  Screening-level food
chain models indicated potential risks to a piscivorous receptor (great blue heron) from three
pesticides, aluminum, chromium, copper, lead, mercury, silver, and zinc.

In Bliss Brook sediments, six VOCs and a number of SVOCs were identified as having HQs
greater than 1 for screening-level benchmarks.  Four pesticides also had HQs greater than 1 for
screening-level benchmarks, indicating potential risk to benthic invertebrates (Table 18).
Among these, the only organic COPCs showing risk to great blue heron in food chain models
was 4,4'-DDT.  Comparison to ESVs resulted in the initial selection of thirteen sediment
inorganic COPCs which exceeded ESVs.  HQs for inorganics were generally fairly low in Bliss
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Brook sediments, with the exception of total chromium with an HQ of 169.  Chromium, copper,
and mercury levels in sediments also indicated potential risk to great blue heron in the
screening models.

Similarly, there were five VOCs, 22 SVOCs, and seven pesticides which were identified as initial
COPCs in Mechanics Pond sediments (Table 19).  Among the inorganics, high HQs were
identified for cadmium, total chromium, copper, cyanide, mercury, nickel, and silver in
comparison to sediment ESVs.  The food chain modeling indicated risk to the inorganics
aluminum, cadmium, total chromium, copper, mercury, selenium, silver, and zinc.  Food chain
models also resulted in indicating potential risk from 4,4'-DDD, 4,4'-DDT, and Aroclor-1260 in
the Mechanics Pond EA.

A large number of initial COPCs were identified in soils in the W&L Property and Southern
Wetland EA (Table 21).  These included 14 SVOCs, seven pesticides, and 16 inorganics.  The
highest HQs were observed for antimony, chromium, copper, lead, and silver.  The higher HQs
for organics, including PAHs, pesticides, and VOCs were located either on the W&L Property or
in soil adjacent to North Ave.  A smaller number of the organic COPCs also indicated potential,
generally low risk, to one or more wildlife receptors in the screening level terrestrial food chain
models.  The highest risk to wildlife receptors in soil were to antimony, chromium, copper, lead,
nickel, and silver in food chain models.

In the Bliss Brook corridor (Table 22), most of the initial organic COPCs in soils showed low risk
having HQ values less than 10, with the exception of Aroclor-1260 (HQ = 452).  Ten PAHs and
two pesticides had HQs between 1 and 7; among the inorganics, the highest HQs were
identified for chromium and lead.  Results of the food chain models indicated risk to most of
these same COPCs, with highest risk identified for chromium and lead in soils to mammals and
birds.

Based on the screening and food chain modeling conducted in the SLERA, complete exposure
pathways with the potential for risks to ecological receptors were identified in the Southern
Wetland (soil, surface water, and sediment), Bliss Brook (soil, surface water, and sediment), and
Mechanics Pond (surface water and sediment) EAs.  This evaluation resulted in the
determination that contaminants from the site may pose a threat to ecological communities of
concern.  Based on the results of the SLERA, it is recommended these risks be further evaluated
in a BERA.
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It is the purpose of the BERA to further evaluate the contaminants that were identified as
potentially toxic using conservative screening levels in the SLERA, and provide additional site-
specific data to evaluate the potential for actual effects of contaminants on organisms.  The
BERA should also provide data to guide the development of preliminary remediation goals
(PRGs).  Equally important, potentially site-related COPCs that are found above screening levels
must be further evaluated to support a risk management decision regarding a low or negligible
risk for which a remedial action is not to be undertaken.

Each of the COPCs identified in Table 24 of the SLERA in the surface water, sediment, or soil will
be further evaluated in a BERA.  Additional data will be collected to support the BERA to further
evaluate the effects of the selected COPCs using refined assumptions and additional site-
specific data.  It is recommended that a refinement of COPCs, using the SLERA data set, based
on factors such as background, frequency, and magnitude of detection be conducted, followed
by a refined screening of COPCs in each EA using effects-based benchmarks at the initial stage
of the BERA.  The magnitude and extent of the risk posed by COPCs can be further evaluated
using lowest observed adverse effects level (LOAEL) or probable effects concentration (PEC)
benchmarks and adjustments for site-specific hardness and soil or sediment TOC.

Due to the potential risk of direct exposure of aquatic invertebrates, amphibians, and fish in the
water column to surface water COPCs, it is recommended that surface water toxicity testing be
conducted as part of the BERA.  Particularly in Bliss Brook, where a known pathway of
groundwater to surface water discharge is resulting in high levels of hexavalent chromium in
surface water of the brook, the extent and level of toxicity should be characterized in the BERA.
Surface water toxicity tests will also allow further evaluation in each of the EAs of the site-
specific toxicity of other COPCs identified in the SLERA.

The highest risk to receptors from exposure to sediments in the SLERA were associated with the
direct exposures of invertebrates to inorganics in sediment.  There were also potential risks
identified to pesticides and PAHs in some locations.  Based on the risk of exposure to sediments
in the SLERA, it is recommended that sediment toxicity testing be conducted as part of the
BERA to further define the effects of sediment COPCs.

In order to support the results of the sediment toxicity tests, additional site-specific data on the
bioavailability of sediment COPCs is also recommended.  At the locations of the sediment
toxicity tests, Acid Volatile Sulfide/Simultaneously Extracted Metals (AVS/SEM) data and
sediment TOC data should be collected.  AVS/SEM is a measure of bioavailability of divalent
metals relative to the sulfide concentration in the sediment. Collection of pore water samples is
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also recommended to evaluate the forms and bioavailability of COPCs, mainly chromium, in the
sediments.  Literature predicts that chromium in sediment may be largely present as chromium
(III), tightly bound to the solid sediment matrix, rendering it essentially non-toxic to organisms
present in or on the sediment.  The purpose of the pore water analyses is to document if there
is evidence of dissolved chromium and in particular, the more toxic hexavalent chromium,
present in pore water.  Directly measuring the presence and level of chromium in pore water
will allow for a better interpretation of sediment toxicity results and support conclusions about
the potential toxicity represented by high concentrations of sediment chromium and risk posed
to sediment receptors.  Comparison of pore water chemical results to benchmarks is planned
for evaluation of pore water toxicity, since direct toxicity testing of pore water is not considered
feasible due to the sensitivity of chromium and other metals to redox conditions, which could
change during the duration of a toxicity test.

No additional soil sampling is recommended for the BERA.  A sufficient number of soil samples
were collected to characterize the distribution of COPCs in soils.  The BERA should further
evaluate the potential effects of the soil COPCs through comparison to effects-based soil
benchmarks, and use of refined wildlife food chain models.  Refined models for both terrestrial
and aquatic wildlife receptors will be applied using refined assumptions about dietary
exposures as well as LOAEL toxicity reference values.
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TABLES 



Table 1.  Walton & Lonsbury - SLERA Receptors and Endpoints

Potential Ecological Exposure Pathways of Concern

Exposure Receptors Assessment Measurement
Media Endpoints

WALTON & LONSBURY PROPERTY AND SOUTHERN WETLAND
Surface water Aquatic invertebrates, amphibian,  

and fish populations
Survival and growth of potential fish 

and invertebrate communities
- Comparison of surface water COPC 
concentrations to criteria/benchmarks

Sediment Benthic Invertebrates Survival and growth of benthic 
invertebrates communities

-  Comparison of sediment COPC concentrations 
to benchmarks

Surface water, 
sediment, biota

Avian wildlife species (piscivore) Sustainability (survival, growth, 
reproduction) of local populations of 

Great Blue Heron

-  Quantify the average and maximum daily 
exposures to COPCs in the great blue heron via 
the consumption of animal prey (100% fish); 
compare these modeled exposures to published 
values which are indicative of potential impairment

Wetland/Upland Soil Soil Invertebrates, Plants Survival and growth of soil 
invertebrates  and plant 

communities

-  Comparison of soil COPC concentrations to 
benchmarks

Wildlife Receptors Sustainability (survival, growth, 
reproduction) of local populations of 

birds and mammals

-  Food chain models for semi-aquatic and 
terrestrial receptors robin, shrew, bobwhite quail 
and meadow vole

BLISS BROOK
Surface water Aquatic invertebrates, amphibian,  

and fish populations
Survival and growth of potential fish 

and invertebrate communities
- Comparison of surface water COPC 
concentrations to criteria/benchmarks

Sediment Benthic Invertebrates Survival and growth of benthic 
invertebrates communities

-  Comparison of sediment COPC concentrations 
to benchmarks

Surface water, 
sediment, biota

Avian wildlife species (piscivore) Sustainability (survival, growth, 
reproduction) of local populations of 

Great Blue Heron

-  Quantify the average and maximum daily 
exposures to COPCs in the great blue heron via 
the consumption of animal prey (100% fish); 
compare these modeled exposures to published 
values which are indicative of potential impairment

Wetland/Upland Soil Soil Invertebrates, Plants Survival and growth of soil 
invertebrates and plant 

communities

-  Comparison of soil COPC concentrations to 
benchmarks

Wildlife Receptors Sustainability (survival, growth, 
reproduction) of local populations of 

birds and mammals

-  Food chain models for semi-aquatic and 
terrestrial receptors robin, shrew, bobwhite quail 
and meadow vole

MECHANICS POND
Surface water Aquatic invertebrates, amphibian,  

and fish populations
Survival and growth of potential fish 

and invertebrate communities
- Comparison of surface water COPC 
concentrations to criteria/benchmarks

Sediment Benthic Invertebrates Survival and growth of benthic 
invertebrates communities

-  Comparison of sediment COPC concentrations 
to benchmarks

Surface water, 
sediment, biota

Avian wildlife species (piscivore) Sustainability (survival, growth, 
reproduction) of local populations of 

Great Blue Heron

-  Quantify the average and maximum daily 
exposures to COPCs in the great blue heron via 
the consumption of animal prey (100% fish); 
compare these modeled exposures to published 
values which are indicative of potential impairment

Notes:

  COPC - Chemical of Potential Concern
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TABLE 2
CONTAMINANT SCREENING FOR SURFACE WATER

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV) COPC? 1 Reason
of Detection (u g/L) Conc. (u g/L) Source Type Code2

Volatile Organics
1,1,1-Trichloroethane 1 / 10 0.28 WL-SW-201 11 USEPA R3 Tier II No BSV
1,1-Dichloroethane 2 / 10 0.47 WL-SW-201 47 USEPA R3 Tier II No BSV
1,1-Dichloroethene 1 / 10 0.12 WL-SW-203 25 USEPA R3 Tier II No BSV
2-Butanone 1 / 10 0.97 WL-SW-204 14000 USEPA R3 Tier II No BSV
Acetone 4 / 10 7.5 WL-SW-301-2 1500 USEPA R3 Tier II No BSV
Carbon disulfide 1 / 10 0.14 WL-SW-201 0.92 USEPA R3 Tier II No BSV
Chloromethane 2 / 10 0.20 WL-SW-303-2 5500 USEPA R4 LREV3 No BSV
cis-1,2-Dichloroethene 8 / 10 4.9 WL-SW-203-2 590 USEPA R3 Tier II No BSV
Tetrachloroethene 3 / 10 1.7 WL-SW-203 111 USEPA R3 CWQGV No BSV
Toluene 4 / 10 1.8 WL-SW-204 2.0 USEPA R3 CWQGV No BSV
Trichloroethene 8 / 10 4.0 WL-SW-203 21 USEPA R3 CWQGV No BSV
Vinyl chloride 3 / 10 0.15 WL-SW-203 930 USEPA R3 FCV No BSV

1,4 Dioxane
1,4-Dioxane 6 / 10 1.0 WL-SW-301-2 22000 USEPA R5 SCV No BSV

Inorganics (Dissolved)
Aluminum 6 / 10 2030 WL-SWF-204 87 USEPA NRWQC Freshwater Chronic NRWQC Yes
Antimony 5 / 10 2.6 WL-SWF-201 30 USEPA R3 SCV No BSV
Arsenic 9 / 10 5.1 WL-SWF-204 150 USEPA NRWQC Freshwater Chronic NRWQC4 No BSV
Barium 10 / 10 144 WL-SWF-204 4.0 USEPA R3 Tier II Yes
Beryllium 2 / 10 0.24 WL-SWF-204 0.66 USEPA R3 Tier II No BSV
Cadmium 5 / 10 0.23 WL-SWF-204 0.20 USEPA NRWQC Freshwater Chronic NRWQC5 Yes
Calcium 10 / 10 43000 WL-SWF-204 116000 USEPA R3 SCV No Nutrient
Chromium 10 / 10 436 WL-SWF-201 59 USEPA NRWQC Freshwater Chronic NRWQC5 Yes
Chromium, Hexavalent 2 / 10 1.0 WL-SWF-301-2 11 USEPA NRWQC Freshwater Chronic NRWQC No BSV
Cobalt 10 / 10 12 WL-SWF-205 23 USEPA R3 SCV No BSV
Copper 5 / 10 15 WL-SWF-204 7.1 USEPA NRWQC Freshwater Chronic NRWQC5,6 Yes
Iron 10 / 10 96600 WL-SWF-204 1000 USEPA NRWQC Freshwater Chronic NRWQC Yes
Lead 8 / 10 54 WL-SWF-201 1.9 USEPA NRWQC Freshwater Chronic NRWQC5 Yes
Magnesium 10 / 10 9580 WL-SWF-204 82000 USEPA R3 SCV No Nutrient
Manganese 10 / 10 1760 WL-SWF-204 120 USEPA R3 Tier II Yes
Mercury 1 / 9 0.12 WL-SWF-201 0.77 USEPA NRWQC Freshwater Chronic NRWQC No BSV
Nickel 10 / 10 6.7 WL-SWF-301-2 41 USEPA NRWQC Freshwater Chronic NRWQC5 No BSV
Potassium 10 / 10 6930 WL-SWF-301-2 53000 USEPA R3 SCV No Nutrient
Selenium 1 / 10 0.26 WL-SWF-201 5.0 USEPA NRWQC Freshwater Chronic NRWQC No BSV
Silver 2 / 10 3.8 WL-SWF-201 2.0 USEPA R3 Freshwater Chronic NRWQC5,7 Yes
Sodium 10 / 10 206000 WL-SWF-205 680000 USEPA R3 SCV No Nutrient
Vanadium 1 / 10 21 WL-SWF-204 20 USEPA R3 Tier II Yes
Zinc 10 / 10 25 WL-SWF-203-2 94 USEPA NRWQC Freshwater Chronic NRWQC5 No BSV

bold text  = Exceeds screening value

Notes:
  1 Analytes with maximum detected concentrations exceeding screening criteria were included as Chemicals of Potential Concern (COPCs).
   2  Reasons for exclusion were that the maximum detected level was below the screening value (BSV) or it is an essential nutrient.
  3 Value reported by Region 4 as lowest reported effect value with the application of a safety factor of 10. 
  4  Value reported for arsenic 3+.
  5 Metals criteria adjusted for hardness using equations provided in USEPA, 2009. Avg. Hardness: 76 mg/L as CaCO3
   6  Copper adjusted for hardness; biotic ligand model not used
  7  Silver - No chronic value available;  NRWQC presented as CMC (acute) value

  BSV - below screening value
  COPC - Chemical of Potential Concern
  CWQGV - Canadian Water Quality Guideline Value (CCME, 2003) 
  ESV - Ecological Screening Value
  FCV - Final Chronic Value
  LREV - lowest reported effect value 
  NA - Screening criterion Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2009).
  SCV - Secondary Chronic Value as presented in Suter and Tsao (1996).
  Tier II - Ecotox Thresholds Great Lakes Water Quality Initiative Tier II Methodology (USEPA, 1996).
  USEPA R3 = USEPA Region 3 freshwater surface water screening values (USEPA, 2006b). Available on-line at http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
  USEPA R4 = USEPA. 2001b. Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment. Originally published November 1995. 
                        Website version last updated November 30, 2001: http://www.epa.gov/region4/superfund/programs/riskassess/ecolbul.html
  USEPA R5 =  USEPA (2003d) Region 5 Ecological Screening Levels.  Revision August 2003.  Available on-line at http://www.epa.gov/reg5rcra/ca/edql.htm. 
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TABLE 3
CONTAMINANT SCREENING FOR SURFACE WATER

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV) COPC? 1 Reason
of Detection (u g/L) Conc. (u g/L) Source Type Code2

Volatile Organics
1,1,1-Trichloroethane 3 / 21 0.16 WL-SW-213 11 USEPA R3 Tier II No BSV
1,1-Dichloroethane 7 / 21 0.30 WL-SW-214 47 USEPA R3 Tier II No BSV
Acetone 5 / 21 8.1 WL-SW-213-2 1500 USEPA R3 Tier II No BSV
Carbon disulfide 4 / 21 0.29 WL-SW-213 0.92 USEPA R3 Tier II No BSV
cis-1,2-Dichloroethene 6 / 21 0.32 WL-SW-216 590 USEPA R3 Tier II No BSV
Tetrachloroethene 1 / 21 0.10 WL-SW-216 111 USEPA R3 CWQGV No BSV
Trichloroethene 13 / 21 0.47 WL-SW-214 21 USEPA R3 CWQGV No BSV

1,4 Dioxane
1,4-Dioxane 15 / 21 1.0 WL-SW-213-2 22000 USEPA R5 SCV No BSV

Inorganics (Dissolved)
Aluminum 2 / 21 24 WL-SWF-213 87 USEPA NRWQC Freshwater Chronic NRWQC No BSV
Antimony 2 / 21 0.53 WL-RSWF-209 30 USEPA R3 SCV No BSV
Arsenic 13 / 21 1.2 WL-RSWF-208 150 USEPA NRWQC Freshwater Chronic NRWQC3 No BSV
Barium 21 / 21 101 WL-SWF-216 4.0 USEPA R3 Tier II Yes
Cadmium 6 / 21 0.069 WL-SWF-216 0.26 USEPA NRWQC Freshwater Chronic NRWQC4 No BSV
Calcium 21 / 21 38700 WL-SWF-212-2 116000 USEPA R3 SCV No Nutrient
Chromium 19 / 21 259 WL-SWF-212 80 USEPA NRWQC Freshwater Chronic NRWQC4 Yes
Chromium, Hexavalent 19 / 21 238 WL-SWF-212 11 USEPA NRWQC Freshwater Chronic NRWQC Yes
Cobalt 7 / 21 8.1 WL-SWF-216 23 USEPA R3 SCV No BSV
Iron 17 / 21 2450 WL-SWF-213-2 1000 USEPA NRWQC Freshwater Chronic NRWQC Yes
Lead 7 / 21 0.34 WL-SWF-217-2 2.8 USEPA NRWQC Freshwater Chronic NRWQC4 No BSV
Magnesium 21 / 21 8520 WL-SWF-213-2 82000 USEPA R3 SCV No Nutrient
Manganese 21 / 21 1630 WL-RSWF-209 120 USEPA R3 Tier II Yes
Nickel 21 / 21 4.1 WL-SWF-208-2 56 USEPA NRWQC Freshwater Chronic NRWQC4 No BSV
Potassium 21 / 21 5830 WL-RSWF-208 53000 USEPA R3 SCV No Nutrient
Sodium 20 / 21 192000 WL-SWF-216 680000 USEPA R3 SCV No Nutrient
Zinc 21 / 21 33 WL-SWF-212-2 127 USEPA NRWQC Freshwater Chronic NRWQC4 No BSV

bold text  = Exceeds screening value

Notes:
  1 Analytes with maximum detected concentrations exceeding screening criteria were included as Chemicals of Potential Concern (COPCs).
   2  Reasons for exclusion were that the maximum detected level was below the screening value (BSV) or it is an essential nutrient.
  3  Value reported for arsenic 3+.
  4  Metals criteria adjusted for hardness using equations provided in USEPA, 2009. Avg. Hardness: 109 mg/L as CaCO3

  BSV - below screening value
  COPC - Chemical of Potential Concern
  CWQGV - Canadian Water Quality Guideline Value (CCME, 2003) 
  ESV - Ecological Screening Value
  NA - Screening criterion Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2009).
  SCV - Secondary Chronic Value as presented in Suter and Tsao (1996).
  Tier II - Ecotox Thresholds Great Lakes Water Quality Initiative Tier II Methodology (USEPA, 1996).
  USEPA R3 = USEPA Region 3 freshwater surface water screening values (USEPA, 2006b). Available on-line at http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
  USEPA R4 = USEPA. 2001b. Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment. Originally published November 1995. 
                        Website version last updated November 30, 2001: http://www.epa.gov/region4/superfund/programs/riskassess/ecolbul.html
  USEPA R5 =  USEPA (2003d) Region 5 Ecological Screening Levels.  Revision August 2003.  Available on-line at http://www.epa.gov/reg5rcra/ca/edql.htm. 
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TABLE 4
CONTAMINANT SCREENING FOR SURFACE WATER

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV) COPC? 1 Reason
of Detection (u g/L) Conc. (u g/L) Source Type Code2

Volatile Organics
Acetone 5 / 20 13 WL-SW-305-2 1500 USEPA R3 Tier II No BSV
Benzene 1 / 20 0.18 WL-SW-223 370 USEPA R3 CWQGV No BSV
Bromodichloromethane 13 / 20 0.88 WL-SW-221 NA NA Yes NSV
Carbon disulfide 1 / 20 0.11 WL-SW-222 0.92 USEPA R3 Tier II No BSV
Chloroform 4 / 20 4.1 WL-SW-221 1.8 USEPA R3 CWQGV Yes
cis-1,2-Dichloroethene 7 / 20 0.70 WL-SW-313-2 590 USEPA R3 Tier II No BSV
Dibromochloromethane 3 / 20 0.23 WL-SW-221 NA NA Yes NSV
Dichlorodifluoromethane 1 / 20 0.26 WL-SW-314-2 NA NA Yes NSV
m,p-Xylene 1 / 20 0.15 WL-SW-223 1.8 USEPA R3 Tier II3 No BSV
Methyl acetate 1 / 20 1.6 WL-SW-305-2 NA NA Yes NSV
Toluene 2 / 20 4.4 WL-SW-305-2 2.0 USEPA R3 CWQGV Yes
Trichloroethene 8 / 20 0.079 WL-SW-221 21 USEPA R3 CWQGV No BSV

1,4 Dioxane
1,4-Dioxane 16 / 19 0.90 WL-SW-307-2 22000 USEPA R5 SCV No BSV

Inorganics (Dissolved)
Aluminum 2 / 20 134 WL-SWF-305-2 87 USEPA NRWQC Freshwater Chronic NRWQC Yes
Antimony 4 / 20 0.77 WL-SWF-227 30 USEPA R3 SCV No BSV
Arsenic 15 / 20 1.2 WL-SWF-305-2 150 USEPA NRWQC Freshwater Chronic NRWQC4 No BSV
Barium 20 / 20 67 WL-SWF-219-2 4.0 USEPA R3 Tier II Yes
Cadmium 8 / 20 0.038 WL-SWF-219 0.21 USEPA NRWQC Freshwater Chronic NRWQC5 No BSV
Calcium 20 / 20 36500 WL-SWF-219-2 116000 USEPA R3 SCV No Nutrient
Chromium 7 / 20 11 WL-SWF-305-2 62 USEPA NRWQC Freshwater Chronic NRWQC5 No BSV
Chromium, Hexavalent 5 / 20 1.1 WL-SWF-314-2 11 USEPA NRWQC Freshwater Chronic NRWQC No BSV
Copper 15 / 20 3.6 WL-SWF-311-2 7.4 USEPA NRWQC Freshwater Chronic NRWQC5,6 No BSV
Iron 5 / 20 13100 WL-SWF-305-2 1000 USEPA NRWQC Freshwater Chronic NRWQC Yes
Lead 8 / 20 4.9 WL-SWF-305-2 2.0 USEPA NRWQC Freshwater Chronic NRWQC5 Yes
Magnesium 20 / 20 7780 WL-SWF-219-2 82000 USEPA R3 SCV No Nutrient
Manganese 20 / 20 1150 WL-SWF-313-2 120 USEPA R3 Tier II Yes
Nickel 19 / 20 3.4 WL-SWF-309-2 43 USEPA NRWQC Freshwater Chronic NRWQC5 No BSV
Potassium 20 / 20 14250 WL-SWF-221 53000 USEPA R3 SCV No Nutrient
Selenium 4 / 20 0.37 WL-SWF-226 5.0 USEPA NRWQC Freshwater Chronic NRWQC No BSV
Sodium 20 / 20 115500 WL-SWF-221 680000 USEPA R3 SCV No Nutrient
Vanadium 4 / 20 1.1 WL-SWF-305-2 20 USEPA R3 Tier II No BSV
Zinc 19 / 20 41 WL-SWF-219-2 98 USEPA NRWQC Freshwater Chronic NRWQC5 No BSV

bold text  = Exceeds screening value or NSV

Notes:
  1 Analytes with maximum detected concentrations exceeding screening criteria or no screening value (NSV) were included as Chemicals of Potential Concern (COPCs).
   2  Reasons for exclusion were that the maximum detected level was below the screening value (BSV) or it is an essential nutrient;

reason for inclusion (besides exceeding the screening value) was that there was no screening value (NSV).
   3 Screening value for m-Xylene
  4  Value reported for arsenic 3+.
  5  Metals criteria adjusted for hardness using equations provided in USEPA, 2009. Avg. Hardness: 80 mg/L as CaCO3
   6  Copper adjusted for hardness; biotic ligand model not used

  BSV - below screening value
  NSV - no screening value
  COPC - Chemical of Potential Concern
  CWQGV - Canadian Water Quality Guideline Value (CCME, 2003) 
  ESV - Ecological Screening Value
  NA - Screening criterion Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2009).
  SCV - Secondary Chronic Value as presented in Suter and Tsao (1996).
  Tier II - Ecotox Thresholds Great Lakes Water Quality Initiative Tier II Methodology (USEPA, 1996).
  USEPA R3 = USEPA Region 3 freshwater surface water screening values (USEPA, 2006b). Available on-line at http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
  USEPA R4 = USEPA. 2001b. Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment. Originally published November 1995. 
                        Website version last updated November 30, 2001: http://www.epa.gov/region4/superfund/programs/riskassess/ecolbul.html
  USEPA R5 =  USEPA (2003d) Region 5 Ecological Screening Levels.  Revision August 2003.  Available on-line at http://www.epa.gov/reg5rcra/ca/edql.htm. 
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TABLE 5
CONTAMINANT SCREENING FOR SURFACE WATER

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of
Detected Maximum Maximum

Chemical Frequency Concentration Detected Ecological Screening Value (ESV) Exceeds
of Detection (u g/L) Conc. (u g/L) Source Type ESV?

Volatile Organics
1,1,1-Trichloroethane 0 / 13 11 USEPA R3 Tier II No
1,1-Dichloroethane 0 / 13 47 USEPA R3 Tier II No
1,1-Dichloroethene 0 / 13 25 USEPA R3 Tier II No
2-Butanone 0 / 13 14000 USEPA R3 Tier II No
Acetone 9 / 13 5.0 WL-SW-240-2 1500 USEPA R3 Tier II No
Benzene 0 / 13 370 USEPA R3 CWQGV No
Bromodichloromethane 2 / 13 0.10 WL-SW-229 NA NA NA
Carbon disulfide 0 / 13 0.92 USEPA R3 Tier II No
Chloroform 0 / 13 1.8 USEPA R3 CWQGV No
Chloromethane 0 / 13 5500 USEPA R4 LREV1 No
cis-1,2-Dichloroethene 1 / 13 0.13 WL-SW-233-2 590 USEPA R3 Tier II No
Dibromochloromethane 0 / 13 NA NA NA
Dichlorodifluoromethane 0 / 13 NA NA NA
m,p-Xylene 0 / 13 1.8 USEPA R3 Tier II2 No
Methyl acetate 0 / 13 NA NA NA
Tetrachloroethene 0 / 13 111 USEPA R3 CWQGV No
Toluene 1 / 13 1.2 WL-SW-240-2 2.0 USEPA R3 CWQGV No
Trichloroethene 7 / 13 0.91 WL-SW-233-2 21 USEPA R3 CWQGV No
Vinyl chloride 2 / 13 0.012 WL-SW-239 930 USEPA R3 FCV No

1,4 Dioxane
1,4-Dioxane 0 / 13 22000 USEPA R5 SCV No

Inorganics (Dissolved)
Aluminum 2 / 13 47 WL-SWF-240-2 87 USEPA NRWQC Freshwater Chronic NRWQC No
Antimony 3 / 13 0.47 WL-SWF-238 30 USEPA R3 SCV No
Arsenic 13 / 13 0.40 WL-SWF-237 150 USEPA NRWQC Freshwater Chronic NRWQC3 No
Barium 13 / 13 80 WL-RSWF-239 4.0 USEPA R3 Tier II Yes
Beryllium 0 / 13 0.66 USEPA R3 Tier II No
Cadmium 5 / 13 2.0 WL-SWF-238 0.23 USEPA NRWQC Freshwater Chronic NRWQC4 Yes
Calcium 13 / 13 39600 WL-SWF-232-2 116000 USEPA R3 SCV No
Chromium 8 / 13 1.1 WL-SWF-240-2 68 USEPA NRWQC Freshwater Chronic NRWQC4 No
Chromium, Hexavalent 0 / 13 11 USEPA NRWQC Freshwater Chronic NRWQC No
Cobalt 4 / 13 2.3 WL-SWF-233-2 23 USEPA R3 SCV No
Copper 0 / 13 8.2 USEPA NRWQC Freshwater Chronic NRWQC4,5 No
Iron 8 / 13 1280 WL-SWF-240-2 1000 USEPA NRWQC Freshwater Chronic NRWQC Yes
Lead 5 / 13 0.46 WL-SWF-236 2.2 USEPA NRWQC Freshwater Chronic NRWQC4 No
Magnesium 13 / 13 7400 WL-SWF-231-2 82000 USEPA R3 SCV No
Manganese 13 / 13 1910 WL-RSWF-229 120 USEPA R3 Tier II Yes
Mercury 0 / 13 0.77 USEPA NRWQC Freshwater Chronic NRWQC No
Nickel 9 / 13 4.4 WL-SWF-233-2 48 USEPA NRWQC Freshwater Chronic NRWQC4 No
Potassium 13 / 13 2650 WL-SWF-240-2 53000 USEPA R3 SCV No
Selenium 0 / 13 5.0 USEPA NRWQC Freshwater Chronic NRWQC No
Silver 0 / 13 2.7 USEPA R3 Freshwater Chronic NRWQC4,6 No
Sodium 13 / 13 144000 WL-RSWF-207 680000 USEPA R3 SCV No
Vanadium 4 / 13 0.69 WL-SWF-236 20 USEPA R3 Tier II No
Zinc 13 / 13 33 WL-SWF-233-2 108 USEPA NRWQC Freshwater Chronic NRWQC4 No
Notes:
  1 Value reported by Region 4 as lowest reported effect value with the application of a safety factor of 10. 
   2 Screening value for m-Xylene
  3  Value reported for arsenic 3+.
  4  Metals criteria adjusted for hardness using equations provided in USEPA, 2009. Avg. Hardness: 90 mg/L as CaCO3
   5  Copper adjusted for hardness; biotic ligand model not used
  6  Silver - No chronic value available;  NRWQC presented as CMC (acute) value

  CWQGV - Canadian Water Quality Guideline Value (CCME, 2003) 
  ESV - Ecological Screening Value
  FCV - Final Chronic Value
  LREV - lowest reported effect value 
  NA - Screening criterion Not Available
  NRWQC - National Recommended Water Quality Criterion (USEPA, 2009).
  SCV - Secondary Chronic Value as presented in Suter and Tsao (1996).
  Tier II - Ecotox Thresholds Great Lakes Water Quality Initiative Tier II Methodology (USEPA, 1996).
  USEPA R3 = USEPA Region 3 freshwater surface water screening values (USEPA, 2006b). Available on-line at http://www.epa.gov/reg3hwmd/risk/eco/index.htm.
  USEPA R4 = USEPA. 2001b. Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment. Originally published November 1995. 
                        Website version last updated November 30, 2001: http://www.epa.gov/region4/superfund/programs/riskassess/ecolbul.html
  USEPA R5 =  USEPA (2003d) Region 5 Ecological Screening Levels.  Revision August 2003.  Available on-line at http://www.epa.gov/reg5rcra/ca/edql.htm. 
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TABLE 6
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)1 COPC?  2 Reason
of Detection (mg/Kg) Conc. (mg/Kg) Source Code 3

Volatile Organics
1,1-Dichloroethane 1 / 12 0.017 P-78-SB-30A 0.027 ORNL SCV (EqP) No BSV
2-Butanone 5 / 12 0.49 WL-SD-205 0.27 ORNL SCV (EqP) Yes
Acetone 10 / 12 1.1 WL-SD-205 0.0087 ORNL SCV (EqP) Yes
Carbon disulfide 5 / 12 0.0071 WL-SD-204 0.00085 USEPA R3 (EqP) Yes
cis-1,2-Dichloroethene 1 / 12 0.0068 P-78-SB-30A 0.40 ORNL SCV (EqP) No BSV
Ethylbenzene 1 / 12 0.00037 WL-SD-202 1.1 USEPA R3 (EqP) No BSV
Methyl acetate 1 / 11 0.023 P-78-SB-16A NA NA Yes NSV
Methylene chloride 2 / 12 0.0038 P-78-SB-26A 0.37 ORNL SCV (EqP) No BSV
Toluene 1 / 12 0.00022 WL-SD-201 0.050 ORNL SCV (EqP) No BSV
Trichloroethene 1 / 12 0.011 P-78-SB-30A 0.097 USEPA R3 (EqP) No BSV

Semivolatile Organics
2-Methylnaphthalene 2 / 15 0.028 WL-SD-204-2 0.020 USEPA R3 Yes
Acenaphthene 2 / 15 0.090 P-78-SB-21A 0.0067 USEPA R3 (CCME) Yes
Acenaphthylene 4 / 15 0.25 WL-SD-205 0.0059 USEPA R3 (CCME) Yes
Anthracene 7 / 15 0.21 P-78-SB-21A 0.057 TEC Yes
Benzaldehyde 1 / 15 0.84 WL-SD-204-2 NA NA Yes NSV
Benzo(a)anthracene 12 / 15 0.89 WL-SD-202 0.11 TEC Yes
Benzo(a)pyrene 11 / 15 1.2 WL-SD-303-2 0.15 TEC Yes
Benzo(b)fluoranthene 12 / 15 1.9 WL-SD-202 0.24 USEPA R34 Yes
Benzo(g,h,i)perylene 11 / 15 1.0 WL-SD-202 0.17 USEPA R3 Yes
Benzo(k)fluoranthene 12 / 15 0.96 WL-SD-303-2 0.24 USEPA R3 Yes
Bis(2-ethylhexyl)phthalate 5 / 15 6.3 WL-SD-204-2 0.18 USEPA R3 Yes
Caprolactam 2 / 15 1.6 WL-SD-204-2 NA NA Yes NSV
Carbazole 2 / 15 0.18 WL-SD-303-2 NA NA Yes NSV
Chrysene 13 / 15 1.4 WL-SD-303-2 0.17 TEC Yes
Dibenz(a,h)anthracene 9 / 15 0.30 WL-SD-303-2 0.033 TEC Yes
Di-n-butylphthalate 1 / 15 1.3 WL-SD-204-2 6.5 USEPA R3 (EqP) No BSV
Fluoranthene 13 / 15 2.3 WL-SD-202 0.42 TEC Yes
Fluorene 3 / 15 0.092 P-78-SB-21A 0.077 TEC Yes
Indeno(1,2,3-cd)pyrene 11 / 15 1.3 WL-SD-202 0.017 USEPA R3 Yes
Naphthalene 2 / 15 0.032 WL-SD-204-2 0.18 TEC No BSV
Pentachlorophenol 1 / 15 0.0085 WL-SD-303-2 0.50 USEPA R3 (EqP) No BSV
Phenanthrene 11 / 15 0.77 P-78-SB-21A 0.20 TEC Yes
Pyrene 12 / 15 1.5 WL-SD-202 0.20 TEC Yes

Pesticides
4,4'-DDD 4 / 9 3.0 WL-SD-205 0.0049 TEC Yes
4,4'-DDE 6 / 9 0.29 WL-SD-205 0.0032 TEC Yes
4,4'-DDT 6 / 9 0.34 WL-SD-205 0.0042 TEC Yes
Aldrin 1 / 9 0.00052 WL-SD-304-2 0.0020 USEPA R3 No BSV
alpha-BHC 2 / 9 0.0022 WL-SD-202 0.0060 USEPA R3 No BSV
beta-BHC 2 / 9 0.0024 WL-SD-205 0.0050 USEPA R3 No BSV
delta-BHC 1 / 9 0.0012 WL-SD-205 6.4 USEPA R3 (EqP) No BSV
Dieldrin 2 / 9 0.0054 WL-SD-205 0.0019 TEC Yes
Endosulfan I 1 / 9 0.00019 WL-SD-304-2 0.0029 USEPA R3 No BSV
Endosulfan II 1 / 9 0.00035 WL-SD-201 0.014 USEPA R3 No BSV
Endrin 1 / 9 0.00037 WL-SD-304-2 0.0022 TEC No BSV
Endrin aldehyde 5 / 9 0.036 WL-SD-205 0.0022 TEC5 Yes
gamma-Chlordane 4 / 9 0.020 WL-SD-205 0.0032 TEC Yes
Heptachlor 1 / 9 0.0013 WL-SD-201 0.068 USEPA R3 (EqP) No BSV
Heptachlor epoxide 2 / 9 0.0062 WL-SD-205 0.0025 TEC Yes
Methoxychlor 2 / 9 0.66 WL-SD-204-2 0.019 USEPA R3 (EqP) Yes

PCBs
Not Detected
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TABLE 6
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)1 COPC?  2 Reason
of Detection (mg/Kg) Conc. (mg/Kg) Source Code 3

Inorganics
Aluminum 33 / 33 17100 WL-SD-303-2 25500 NOAA SQuiRT (FW; TEL) No BSV
Antimony 11 / 31 100 P-78-SB-16A 2.0 USEPA R3 Yes
Arsenic 19 / 31 68 P-78-SB-16A 9.8 TEC Yes
Barium 31 / 31 742 P-78-SB-16A 48 NOAA SQuiRT (Marine; AET) Yes
Beryllium 12 / 31 2.9 WL-SD-203 NA NA Yes NSV
Cadmium 14 / 31 3.9 P78 SB-112A 0.99 TEC Yes
Calcium 33 / 33 6500 SB-209A NA NA No Nutrient
Chromium 33 / 33 56700 P-78-SB-16A 43 TEC Yes
Chromium, Hexavalent 9 / 24 48 WL-SD-301-2 NA NA Yes NSV
Cobalt 23 / 31 110 SB-208A 50 USEPA R3 Yes
Copper 31 / 31 1200 P78 SB-118A 32 TEC Yes
Cyanide 11 / 14 199 P-78-SB-16A 0.10 USEPA R3 Yes
Iron 33 / 33 67600 WL-SD-203 20000 USEPA R3 Yes
Lead 33 / 33 13200 P-78-SB-16A 36 TEC Yes
Magnesium 32 / 33 4900 P78 SB-118A NA NA No Nutrient
Manganese 31 / 31 1100 P78 SB-119A 460 USEPA R3 Yes
Mercury 12 / 15 0.94 WL-SD-303-2 0.18 TEC Yes
Nickel 29 / 31 498 WL-SD-205 23 TEC Yes
Potassium 25 / 31 1600 P78 SB-121A NA NA No Nutrient
Selenium 13 / 31 2.4 P-78-SB-38A 2.0 USEPA R3 Yes
Silver 30 / 31 1100 P78 SB-107A 1.0 USEPA R3 Yes
Sodium 26 / 31 1600 P78 SB-118A NA NA No Nutrient
Thallium 2 / 31 15 P-78-SB-16A NA NA Yes NSV
Vanadium 18 / 31 84 P-78-SB-16A 57 NOAA SQuiRT (Marine; AET) Yes
Zinc 31 / 31 630 SB-209A 121 TEC Yes

bold text  = Exceeds screening value or NSV

Notes:
1  SCVs based on 1% sediment organic carbon content; actual sediment organic
    carbon content is greater than 0.2% at all sample locations except SD-302 (0.16 %).
2   Analytes with maximum detected concentrations exceeding screening criteria or no screening value (NSV) were selected as COPCs.
3   Reasons for exclusion were that the maximum detected level was below the screening value (BSV) or it is an essential nutrient;
     reason for inclusion (besides exceeding the screening value) was that there was no screening value (NSV).
4  Screening value for benzo(k)fluoranthene
5  Screening value for Endrin

Sources: 
TEC = Consensus-based TEC values. MacDonald, et al. (2000). 
USEPA R3 = USEPA Region 3 freshwater sediment screening values (USEPA, 2006b). 
ORNL SCV = Sediment screening values derived using EqP approach.  Jones, et al. (1997). 
NOAA SQuiRT = Buchman (2008).  NOAA Screening Quick Reference Tables.  
USEPA R5 = USEPA (2003d).  
CCME = Canadian Council of Ministers of the Environment. (2003)

AET - Apparent Effect Threshold
COPC - Contaminant of potential ecological concern
EqP -  Equibrium Partitioning method
FW - Freshwater
NA - Not available
NSV - No screening value
SCV - Secondary Chronic Value (Jones et al., 1997)
TEC - Threshold Efects Concentration
TEL - Threshold Effects Level (Buchman, 2008)
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TABLE 7
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)1 COPC?  2 Reason
of Detection (mg/Kg) Conc. (mg/Kg) Source Code 3

Volatile Organics
1,1,1-Trichloroethane 1 / 10 0.21 WL-SD-211 0.030 USEPA R3 (EqP) Yes
1,1-Dichloroethane 2 / 11 0.13 WL-SD-211 0.027 ORNL SCV (EqP) Yes
1,1-Dichloroethene 1 / 11 0.12 WL-SD-211 0.031 USEPA R3 (EqP) Yes
2-Butanone 5 / 11 0.13 WL-SD-209 0.27 ORNL SCV (EqP) No BSV
Acetone 5 / 11 0.52 WL-SD-209 0.0087 ORNL SCV (EqP) Yes
Carbon disulfide 7 / 11 0.0047 WL-SD-217 0.00085 USEPA R3 (EqP) Yes
Chloroform 1 / 11 0.030 WL-SD-211 0.022 ORNL SCV (EqP) Yes
cis-1,2-Dichloroethene 2 / 11 0.25 WL-SD-211 0.40 ORNL SCV (EqP) No BSV
Ethylbenzene 1 / 10 0.0011 WL-SD-215 1.1 USEPA R3 (EqP) No BSV
Isopropylbenzene 3 / 10 0.00072 WL-SD-212 0.086 USEPA R3 (EqP) No BSV
m,p-Xylene 2 / 10 0.0011 WL-SD-209 0.025 USEPA R3 (EqP)4 No BSV
Methyl acetate 1 / 11 0.14 WL-SD-211 NA NA Yes NSV
o-Xylene 1 / 10 0.00053 WL-SD-215 0.025 USEPA R3 (EqP)4 No BSV
Trichloroethene 5 / 10 0.95 WL-SD-211 0.097 USEPA R3 (EqP) Yes

Semivolatile Organics
2-Methylnaphthalene 6 / 9 0.058 WL-SD-215-2 0.020 USEPA R3 Yes
4-Methylphenol 1 / 9 0.29 WL-SD-214-2 0.67 ORNL SCV (EqP) No BSV
Acenaphthene 7 / 9 0.16 WL-SD-215-2 0.0067 USEPA R3 (CCME) Yes
Acenaphthylene 4 / 9 0.052 WL-SD-215-2 0.0059 USEPA R3 (CCME) Yes
Anthracene 7 / 9 0.80 WL-SD-215-2 0.057 TEC Yes
Benzo(a)anthracene 8 / 9 3.3 WL-SD-215-2 0.11 TEC Yes
Benzo(a)pyrene 8 / 9 2.8 WL-SD-215-2 0.15 TEC Yes
Benzo(b)fluoranthene 9 / 9 2.8 WL-SD-215-2 0.24 USEPA R35 Yes
Benzo(g,h,i)perylene 8 / 9 1.8 WL-SD-215-2 0.17 USEPA R3 Yes
Benzo(k)fluoranthene 8 / 9 2.0 WL-SD-215-2 0.24 USEPA R3 Yes
Bis(2-ethylhexyl)phthalate 7 / 9 1.4 WL-SD-214-2 0.18 USEPA R3 Yes
Butylbenzylphthalate 1 / 9 0.16 WL-SD-218-2 11 USEPA R3 (EqP) No BSV
Caprolactam 3 / 9 0.22 WL-SD-215-2 NA NA Yes NSV
Carbazole 3 / 9 0.36 WL-SD-218-2 NA NA Yes NSV
Chrysene 8 / 9 3.2 WL-SD-215-2 0.17 TEC Yes
Dibenz(a,h)anthracene 7 / 9 0.44 WL-SD-215-2 0.033 TEC Yes
Dibenzofuran 2 / 9 0.13 WL-SD-215-2 0.42 USEPA R3 (EqP) No BSV
Di-n-butylphthalate 4 / 9 0.39 WL-SD-214-2 6.5 USEPA R3 (EqP) No BSV
Fluoranthene 9 / 9 5.9 WL-SD-218-2 0.42 TEC Yes
Fluorene 7 / 9 0.21 WL-SD-217-2 0.077 TEC Yes
Indeno(1,2,3-cd)pyrene 8 / 9 1.7 WL-SD-215-2 0.017 USEPA R3 Yes
Naphthalene 6 / 9 0.12 WL-SD-217-2 0.18 TEC No BSV
Phenanthrene 9 / 9 2.5 WL-SD-218-2 0.20 TEC Yes
Pyrene 9 / 9 4.4 WL-SD-215-2 0.20 TEC Yes

Pesticides
4,4'-DDD 9 / 9 0.023 WL-SD-209 0.0049 TEC Yes
4,4'-DDE 9 / 9 0.026 WL-SD-209 0.0032 TEC Yes
4,4'-DDT 6 / 9 0.0094 WL-SD-209 0.0042 TEC Yes
Aldrin 1 / 9 0.00056 WL-SD-217-2 0.0020 USEPA R3 No BSV
Endosulfan II 1 / 9 0.0018 WL-SD-208 0.014 USEPA R3 No BSV
Methoxychlor 6 / 9 0.13 WL-SD-214-2 0.019 USEPA R3 (EqP) Yes

PCBs
Aroclor-1260 2 / 9 0.029 WL-SD-218-2 0.060 USEPA R3 No BSV
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TABLE 7
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)1 COPC?  2 Reason
of Detection (mg/Kg) Conc. (mg/Kg) Source Code 3

Inorganics
Aluminum 11 / 11 16100 WL-RSD-209 25500 NOAA SQuiRT (FW; TEL) No BSV
Antimony 4 / 11 2.1 WL-SD-214 2.0 USEPA R3 Yes
Arsenic 11 / 11 9 WL-RSD-209 9.8 TEC No BSV
Barium 11 / 11 155 WL-SD-214 48 NOAA SQuiRT (Marine; AET) Yes
Beryllium 3 / 11 1.4 WL-RSD-209 NA NA Yes NSV
Cadmium 7 / 11 2.1 WL-SD-214 0.99 TEC Yes
Calcium 11 / 11 6260 WL-SD-214 NA NA No Nutrient
Chromium 11 / 11 7330 WL-SD-214 43 TEC Yes
Chromium, Hexavalent 7 / 11 87 WL-SD-211 NA NA Yes NSV
Cobalt 11 / 11 11 WL-SD-214 50 USEPA R3 No BSV
Copper 11 / 11 60 WL-SD-214 32 TEC Yes
Cyanide 5 / 11 0.72 WL-RSD-209 0.10 USEPA R3 Yes
Iron 11 / 11 22900 WL-SD-214 20000 USEPA R3 Yes
Lead 11 / 11 146 WL-RSD-209 36 TEC Yes
Magnesium 10 / 11 4130 WL-RSD-209 NA NA No Nutrient
Manganese 11 / 11 738 WL-SD-214 460 USEPA R3 Yes
Mercury 4 / 11 0.38 WL-SD-214 0.18 TEC Yes
Nickel 11 / 11 22 WL-RSD-209 23 TEC No BSV
Potassium 10 / 11 1930 WL-RSD-209 NA NA No Nutrient
Selenium 2 / 11 2.5 WL-RSD-208 2.0 USEPA R3 Yes
Silver 5 / 11 1.7 WL-SD-216 1.0 USEPA R3 Yes
Sodium 10 / 11 848 WL-SD-214 NA NA No Nutrient
Vanadium 7 / 9 8.3 WL-RSD-208 57 NOAA SQuiRT (Marine; AET) No BSV
Zinc 11 / 11 198 WL-SD-214 121 TEC Yes

bold text  = Exceeds screening value or NSV

Notes:
1  SCVs based on 1% sediment organic carbon content; actual sediment organic
    carbon content is greater than 0.2% at all sample locations.
2   Analytes with maximum detected concentrations exceeding screening criteria or no screening value (NSV) were selected as COPCs.
3   Reasons for exclusion were that the maximum detected level was below the screening value (BSV) or it is an essential nutrient; reason for inclusion (besides

exceeding the screening value) was that there was no screening value (NSV).
4   Screening value for m-Xylene
5   Screening value for benzo(k)fluoranthene

Sources: 
TEC = Consensus-based TEC values. MacDonald, et al. (2000). 
USEPA R3 = USEPA Region 3 freshwater sediment screening values (USEPA, 2006b). 
ORNL SCV = Sediment screening values derived using EqP approach.  Jones, et al. (1997). 
NOAA SQuiRT = Buchman (2008).  NOAA Screening Quick Reference Tables.  
USEPA R5 = USEPA (2003d).  
CCME = Canadian Council of Ministers of the Environment. (2003)

AET - Apparent Effect Threshold
COPC - Contaminant of potential ecological concern
EqP -  Equibrium Partitioning method
FW - Freshwater
NA - Not available
NSV - No screening value
SCV - Secondary Chronic Value (Jones et al., 1997)
TEC - Threshold Efects Concentration
TEL - Threshold Effects Level (Buchman, 2008)
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TABLE 8
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)1 COPC?  2 Reason
of Detection (mg/Kg) Conc. (mg/Kg) Source Code 3

Volatile Organics
2-Butanone 7 / 9 0.31 WL-SD-226 0.27 ORNL SCV (EqP) Yes
Acetone 8 / 9 0.79 WL-SD-226 0.0087 ORNL SCV (EqP) Yes
Carbon disulfide 7 / 9 0.040 WL-SD-226 0.00085 USEPA R3 (EqP) Yes
m,p-Xylene 1 / 9 0.00026 WL-SD-221 0.025 USEPA R3 (EqP)4 No BSV
Methyl acetate 1 / 9 0.0057 WL-SD-224 NA NA Yes NSV
Methyl tert-butyl ether 1 / 9 0.00026 WL-SD-221 NA NA Yes NSV
o-Xylene 1 / 9 0.00020 WL-SD-221 0.025 USEPA R3 (EqP)4 No BSV

Semivolatile Organics
2-Methylnaphthalene 3 / 14 0.057 WL-SD-219-2 0.020 USEPA R3 Yes
4-Chloroaniline 1 / 14 2.3 WL-SD-309-2 0.15 USEPA R5 (EqP) Yes
Acenaphthene 6 / 14 0.11 WL-SD-219-2 0.0067 USEPA R3 (CCME) Yes
Acenaphthylene 4 / 14 0.046 WL-SD-219-2 0.0059 USEPA R3 (CCME) Yes
Anthracene 11 / 14 1.7 WL-SD-223 0.057 TEC Yes
Benzaldehyde 1 / 14 0.44 WL-SD-309-2 NA NA Yes NSV
Benzo(a)anthracene 13 / 14 5.8 WL-SD-223 0.11 TEC Yes
Benzo(a)pyrene 13 / 14 3.6 WL-SD-223 0.15 TEC Yes
Benzo(b)fluoranthene 13 / 14 5.5 WL-SD-223 0.24 USEPA R35 Yes
Benzo(g,h,i)perylene 13 / 14 2.3 WL-SD-223 0.17 USEPA R3 Yes
Benzo(k)fluoranthene 13 / 14 2.8 WL-SD-219-2 0.24 USEPA R3 Yes
Bis(2-ethylhexyl)phthalate 5 / 14 4.8 WL-SD-309-2 0.18 USEPA R3 Yes
Butylbenzylphthalate 1 / 14 0.55 WL-SD-305-2 11 USEPA R3 (EqP) No BSV
Caprolactam 5 / 14 1.5 WL-SD-305-2 NA NA Yes NSV
Carbazole 1 / 14 1.1 WL-SD-223 NA NA Yes NSV
Chrysene 13 / 14 5.0 WL-SD-223 0.17 TEC Yes
Dibenz(a,h)anthracene 9 / 14 0.72 WL-SD-219-2 0.033 TEC Yes
Dimethylphthalate 1 / 14 0.46 WL-SD-306-2 NA NA Yes NSV
Di-n-butylphthalate 6 / 14 2.1 WL-SD-226 6.5 USEPA R3 (EqP) No BSV
Fluoranthene 14 / 14 14 WL-SD-223 0.42 TEC Yes
Fluorene 8 / 14 0.15 WL-SD-219-2 0.077 TEC Yes
Indeno(1,2,3-cd)pyrene 13 / 14 3.2 WL-SD-223 0.017 USEPA R3 Yes
Naphthalene 4 / 14 0.077 WL-SD-219-2 0.18 TEC No BSV
Phenanthrene 13 / 14 8.9 WL-SD-223 0.20 TEC Yes
Pyrene 13 / 14 8.0 WL-SD-223 0.20 TEC Yes

Pesticides
4,4'-DDD 6 / 14 0.41 WL-SD-222 0.0049 TEC Yes
4,4'-DDE 10 / 14 0.13 WL-SD-222 0.0032 TEC Yes
4,4'-DDT 7 / 14 0.097 WL-SD-222 0.0042 TEC Yes
alpha-BHC 1 / 14 0.0072 WL-SD-226 0.0060 USEPA R3 Yes
beta-BHC 1 / 14 0.0054 WL-SD-224 0.0050 USEPA R3 Yes
Endrin aldehyde 1 / 14 0.00046 WL-SD-227 0.0022 TEC6 No BSV
Endrin ketone 1 / 11 0.00076 WL-SD-227 0.0022 TEC6 No BSV
Heptachlor epoxide 2 / 14 0.0048 WL-SD-222 0.0025 TEC Yes
Methoxychlor 6 / 14 0.35 WL-SD-219-2 0.019 USEPA R3 (EqP) Yes

PCBs
Aroclor-1260 4 / 14 0.26 WL-SD-219-2 0.060 USEPA R3 Yes
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TABLE 8
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of
Detected Maximum 

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)1 COPC?  2 Reason
of Detection (mg/Kg) Conc. (mg/Kg) Source Code 3

Inorganics
Aluminum 19 / 19 14800 WL-SD-226 25500 NOAA SQuiRT (FW; TEL) No BSV
Antimony 13 / 19 1.3 WL-SD-305-2 2.0 USEPA R3 No BSV
Arsenic 19 / 19 31 WL-SD-313-2 9.8 TEC Yes
Barium 19 / 19 409 WL-SD-226 48 NOAA SQuiRT (Marine; AET) Yes
Beryllium 12 / 19 2.4 WL-SD-226 NA NA Yes NSV
Cadmium 19 / 19 82 WL-SD-312-2 0.99 TEC Yes
Calcium 19 / 19 10700 WL-SD-306-2 NA NA No Nutrient
Chromium 19 / 19 6540 WL-SD-312-2 43 TEC Yes
Chromium, Hexavalent 12 / 19 20 WL-SD-312-2 NA NA Yes NSV
Cobalt 19 / 19 27 WL-SD-312-2 50 USEPA R3 No BSV
Copper 19 / 19 3150 WL-SD-312-2 32 TEC Yes
Cyanide 11 / 18 11 WL-SD-312-2 0.10 USEPA R3 Yes
Iron 19 / 19 302000 WL-SD-313-2 20000 USEPA R3 Yes
Lead 19 / 19 579 WL-SD-226 36 TEC Yes
Magnesium 17 / 19 3470 WL-SD-226 NA NA No Nutrient
Manganese 19 / 19 2100 WL-SD-313-2 460 USEPA R3 Yes
Mercury 17 / 19 4.6 WL-SD-226 0.18 TEC Yes
Nickel 19 / 19 773 WL-SD-312-2 23 TEC Yes
Potassium 7 / 19 1480 WL-SD-226 NA NA No Nutrient
Selenium 19 / 19 7.7 WL-SD-309-2 2.0 USEPA R3 Yes
Silver 18 / 19 178 WL-SD-312-2 1.0 USEPA R3 Yes
Sodium 7 / 19 1350 WL-SD-306-2 NA NA No Nutrient
Thallium 9 / 19 3.3 WL-SD-311-2 NA NA Yes NSV
Vanadium 14 / 19 31 WL-SD-313-2 57 NOAA SQuiRT (Marine; AET) No BSV
Zinc 19 / 19 1530 WL-SD-312-2 121 TEC Yes

bold text  = Exceeds screening value or NSV

Notes:
1  SCVs based on 1% sediment organic carbon content; actual sediment organic
    carbon content is greater than 1.0 % at all sample locations.
2   Analytes with maximum detected concentrations exceeding screening criteria or no screening value (NSV) were selected as COPCs.
3   Reasons for exclusion were that the maximum detected level was below the screening value (BSV) or it is an essential nutrient; reason for inclusion (besides

exceeding the screening value) was that there was no screening value (NSV).
4  Screening value for m-Xylene
5   Screening value for benzo(k)fluoranthene
6  Screening value for Endrin

Sources: 
TEC = Consensus-based TEC values. MacDonald, et al. (2000). 
USEPA R3 = USEPA Region 3 freshwater sediment screening values (USEPA, 2006b). 
ORNL SCV = Sediment screening values derived using EqP approach.  Jones, et al. (1997). 
NOAA SQuiRT = Buchman (2008).  NOAA Screening Quick Reference Tables.  
USEPA R5 = USEPA (2003d).  
CCME = Canadian Council of Ministers of the Environment. (2003)

AET - Apparent Effect Threshold
COPC - Contaminant of potential ecological concern
EqP -  Equibrium Partitioning method
FW - Freshwater
NA - Not available
NSV - No screening value
SCV - Secondary Chronic Value (Jones et al., 1997)
TEC - Threshold Efects Concentration
TEL - Threshold Effects Level (Buchman, 2008)
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TABLE 9
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of
Detected Maximum Maximum

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)3 Exceeds
of Detection1 (mg/Kg) Conc.2 (mg/Kg) Source ESV?

Volatile Organics
1,1,1-Trichloroethane 0 / 7 0.030 USEPA R3 (EqP) No
1,1-Dichloroethane 0 / 8 0.027 ORNL SCV (EqP) No
1,1-Dichloroethene 0 / 8 0.031 USEPA R3 (EqP) No
2-Butanone 6 / 8 0.85 WL-SD-238 0.27 ORNL SCV (EqP) Yes
Acetone 7 / 9 2.2 WL-SD-238 0.0087 ORNL SCV (EqP) Yes
Carbon disulfide 7 / 9 0.058 WL-SD-237 0.00085 USEPA R3 (EqP) Yes
Chloroform 0 / 8 0.022 ORNL SCV (EqP) No
cis-1,2-Dichloroethene 2 / 8 0.0036 WL-SD-236 0.40 ORNL SCV (EqP) No
Cyclohexane 1 / 8 0.40 WL-SD-238 NA NA No
Ethylbenzene 0 / 7 1.1 USEPA R3 (EqP) No
Isopropylbenzene 2 / 8 0.0030 WL-SD-238 0.086 USEPA R3 (EqP) No
m,p-Xylene 1 / 7 0.00026 WL-SD-221 0.025 USEPA R3 (EqP)4 No
Methyl acetate 0 / 8 NA NA No
Methyl tert-butyl ether 1 / 8 0.00026 WL-SD-221 NA NA No
Methylcyclohexane 1 / 8 0.59 WL-SD-238 NA NA No
Methylene chloride 0 / 7 0.37 ORNL SCV (EqP) No
o-Xylene 2 / 8 0.0036 WL-SD-238 0.025 USEPA R3 (EqP)4 No
Toluene 0 / 7 0.050 ORNL SCV (EqP) No
Trichloroethene 2 / 8 0.0028 WL-SD-236 0.097 USEPA R3 (EqP) No

Semivolatile Organics
2-Methylnaphthalene 3 / 11 0.13 WL-SD-229 0.020 USEPA R3 Yes
4-Chloroaniline 0 / 11 0.15 USEPA R5 (EqP) No
4-Methylphenol 0 / 11 0.67 ORNL SCV (EqP) No
Acenaphthene 4 / 11 0.25 WL-SD-238 0.0067 USEPA R3 (CCME) Yes
Acenaphthylene 3 / 11 0.23 WL-SD-238 0.0059 USEPA R3 (CCME) Yes
Anthracene 9 / 12 1.2 WL-SD-236 0.057 TEC Yes
Benzaldehyde 0 / 11 NA NA NA
Benzo(a)anthracene 12 / 13 7.1 WL-SD-236 0.11 TEC Yes
Benzo(a)pyrene 12 / 13 5.6 WL-SD-236 0.15 TEC Yes
Benzo(b)fluoranthene 13 / 13 8.7 WL-SD-236 0.24 USEPA R35 Yes
Benzo(g,h,i)perylene 12 / 13 3.9 WL-SD-236 0.17 USEPA R3 Yes
Benzo(k)fluoranthene 12 / 13 3.2 WL-SD-236 0.24 USEPA R3 Yes
Bis(2-ethylhexyl)phthalate 2 / 11 0.21 WL-SD-232-2 0.18 USEPA R3 Yes
Butylbenzylphthalate 0 / 11 11 USEPA R3 (EqP) No
Caprolactam 0 / 11 NA NA NA
Carbazole 2 / 11 0.36 WL-SD-232-2 NA NA NA
Chrysene 13 / 13 6.7 WL-SD-236 0.17 TEC Yes
Dibenz(a,h)anthracene 9 / 13 0.83 WL-SD-236 0.033 TEC Yes
Dibenzofuran 0 / 11 0.42 USEPA R3 (EqP) No
Dimethylphthalate 0 / 11 NA NA NA
Di-n-butylphthalate 1 / 11 0.14 WL-SD-231-2 6.5 USEPA R3 (EqP) No
Fluoranthene 13 / 13 12 WL-SD-236 0.42 TEC Yes
Fluorene 5 / 11 0.23 WL-SD-238 0.077 TEC Yes
Indeno(1,2,3-cd)pyrene 12 / 13 5.1 WL-SD-236 0.017 USEPA R3 Yes
Naphthalene 2 / 11 0.0064 WL-SD-231-2 0.18 TEC No
Pentachlorophenol 0 / 11 0.50 USEPA R3 (EqP) No
Phenanthrene 13 / 13 6.6 WL-SD-236 0.20 TEC Yes
Pyrene 12 / 13 11 WL-SD-236 0.20 TEC Yes

Pesticides
4,4'-DDD 8 / 12 0.24 WL-SD-236 0.0049 TEC Yes
4,4'-DDE 9 / 12 0.074 WL-SD-236 0.0032 TEC Yes
4,4'-DDT 8 / 13 0.072 WL-SD-236 0.0042 TEC Yes
Aldrin 0 / 11 0.0020 USEPA R3 No
alpha-BHC 1 / 11 0.018 WL-SD-220 0.0060 USEPA R3 Yes
beta-BHC 2 / 11 0.063 WL-SD-236 0.0050 USEPA R3 Yes
delta-BHC 0 / 11 6.4 USEPA R3 (EqP) No
Dieldrin 0 / 11 0.0019 TEC No
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TABLE 9
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of
Detected Maximum Maximum

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)3 Exceeds
of Detection1 (mg/Kg) Conc.2 (mg/Kg) Source ESV?

Endosulfan I 0 / 11 0.0029 USEPA R3 No
Endosulfan II 2 / 12 0.0072 WL-SD-239 0.014 USEPA R3 No
Endosulfan sulfate 1 / 11 0.0016 WL-SD-229 0.0054 USEPA R3 (EqP) No
Endrin 0 / 11 0.0022 TEC No
Endrin aldehyde 0 / 11 0.0022 TEC6 No
Endrin ketone 2 / 8 0.018 WL-SD-236 0.0022 TEC6 Yes
gamma-BHC (Lindane) 1 / 11 0.0011 WL-SD-229 0.0024 TEC No
gamma-Chlordane 2 / 12 0.0066 WL-SD-229 0.0032 TEC Yes
Heptachlor 0 / 11 0.068 USEPA R3 (EqP) No
Heptachlor epoxide 0 / 11 0.0025 TEC No
Methoxychlor 3 / 11 0.013 WL-SD-238 0.019 USEPA R3 (EqP) No

PCBs
Aroclor-1260 1 / 11 0.0083 WL-SD-231-2 0.060 USEPA R3 No

Inorganics
Aluminum 15 / 15 8960 WL-RSD-229 25500 NOAA SQuiRT (FW; TEL) No
Antimony 10 / 13 1.2 WL-SD-238 2.0 USEPA R3 No
Arsenic 13 / 13 11 WL-SD-237 9.8 TEC Yes
Barium 13 / 13 143 WL-SD-238 48 NOAA SQuiRT (Marine; AET) Yes
Beryllium 8 / 13 1.2 WL-SD-242 NA NA No
Cadmium 12 / 13 2.8 WL-RSD-239 0.99 TEC Yes
Calcium 15 / 15 8300 WL-SD-238 NA NA No
Chromium 15 / 15 35 WL-SD-236 43 TEC No
Chromium, Hexavalent 4 / 13 0.13 WL-SD-233-2 NA NA No
Cobalt 13 / 13 13 WL-SD-220 50 USEPA R3 No
Copper 13 / 13 399 WL-SD-238 32 TEC Yes
Cyanide 7 / 12 1.8 WL-SD-242 0.10 USEPA R3 Yes
Iron 15 / 15 20500 WL-RSD-229 20000 USEPA R3 Yes
Lead 15 / 15 571 WL-SD-236 36 TEC Yes
Magnesium 14 / 15 4260 WL-RSD-229 NA NA No
Manganese 13 / 13 1090 WL-RSD-239 460 USEPA R3 Yes
Mercury 12 / 13 1.9 WL-SD-236 0.18 TEC Yes
Nickel 13 / 13 35 WL-SD-236 23 TEC Yes
Potassium 3 / 13 727 WL-SD-236 NA NA NA
Selenium 12 / 13 4.7 WL-SD-242 2.0 USEPA R3 Yes
Silver 8 / 13 94 WL-SD-238 1.0 USEPA R3 Yes
Sodium 3 / 13 842 WL-RSD-239 NA NA NA
Thallium 0 / 13 NA NA No
Vanadium 13 / 13 49 WL-SD-236 57 NOAA SQuiRT (Marine; AET) No
Zinc 13 / 13 270 WL-RSD-239 121 TEC Yes

Notes:
1  Frequency of detection among reference locations only
2  Location of maximum is blank if chemical was not detected at any of the reference location; but is listed here since it was detected at

 one or more locations within the study area.
3  SCVs based on 1% sediment organic carbon content; actual sediment organic carbon content is greater than 0.2% at all sample locations.
4  Screening value for m-Xylene
5  Screening value for benzo(k)fluoranthene
6  Screening value for Endrin

Sources: 
TEC = Consensus-based TEC values. MacDonald, et al. (2000). 
USEPA R3 = USEPA Region 3 freshwater sediment screening values (USEPA, 2006b). 
ORNL SCV = Sediment screening values derived using EqP approach.  Jones, et al. (1997). 
NOAA SQuiRT = Buchman (2008).  NOAA Screening Quick Reference Tables.  
USEPA R5 = USEPA (2003d).  
CCME = Canadian Council of Ministers of the Environment. (2003)
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TABLE 9
CONTAMINANT SCREENING FOR SEDIMENT

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of
Detected Maximum Maximum

Chemical Frequency Concentration Detected Ecological Screening Value (ESV)3 Exceeds
of Detection1 (mg/Kg) Conc.2 (mg/Kg) Source ESV?

AET - Apparent Effect Threshold
COPC - Contaminant of potential ecological concern
EqP -  Equibrium Partitioning method
FW - Freshwater
NA - Not available
SCV - Secondary Chronic Value (Jones et al., 1997)
TEC - Threshold Efects Concentration
TEL - Threshold Effects Level (Buchman, 2008)
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TABLE 10
CONTAMINANT SCREENING FOR SOIL

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of
Frequency Detected Maximum 

Chemical of Concentration Detected Ecological Screening Value (ESV) COPC?  1 Reason
Detection (mg/Kg) Conc. (mg/Kg) Source Code 2

Volatile Organics
1,1,1-Trichloroethane 2 / 49 0.033 P-78-SB-09A 30 USEPA R5 (shrew/vole) No BSV
1,1-Dichloroethane 1 / 48 0.010 P-78-SB-09A 20 USEPA R5 (shrew/vole) No BSV
2-Butanone 5 / 49 0.37 WL-SO-102-0.5-1.5 90 USEPA R5 (shrew/vole) No BSV
2-Hexanone 1 / 49 0.072 WL-SO-102-0.5-1.5 13 USEPA R5 (shrew/vole) No BSV
4-Methyl-2-pentanone 1 / 49 0.0073 WL-SO-102-0.5-1.5 443 USEPA R5 (shrew/vole) No BSV
Acetone 23 / 49 2.4 WL-SO-102-0.5-1.5 2.5 USEPA R5 (shrew/vole) No BSV
Carbon disulfide 2 / 49 0.0085 WL-SO-110-00-01 0.094 USEPA R5 (shrew/vole) No BSV
Chloroform 1 / 49 0.064 WL-SO-102-0.5-1.5 1.2 USEPA R5 (shrew/vole) No BSV
cis-1,2-Dichloroethene 2 / 49 0.0056 P-78-SB-14A 0.78 USEPA R5 (shrew/vole)3 No BSV
Ethylbenzene 1 / 49 0.00027 WL-SO-102-0.5-1.5 5.2 USEPA R5 (shrew/vole) No BSV
m,p-Xylene 1 / 49 0.00016 WL-SO-102-0.5-1.5 10 USEPA R5 (plant) No BSV
Methyl acetate 9 / 27 0.13 P-78-SB-09A NA NA Yes NSV
Methylene chloride 9 / 49 0.11 P-78-SB-05A 4.1 USEPA R5 (shrew/vole) No BSV
Tetrachloroethene 2 / 49 0.0028 P-78-SB-03A 9.9 USEPA R5 (shrew/vole) No BSV
Toluene 1 / 49 0.067 WL-SO-102-0.5-1.5 5.5 USEPA R5 (shrew/vole) No BSV
Trichloroethene 6 / 49 0.053 P-78-SB-19A 12 USEPA R5 (shrew/vole) No BSV

Semivolatile Organics
2-Methylnaphthalene 2 / 24 0.12 P-78-SB-04A 1.1 Eco-SSL (mammals)4 No BSV
4-Methylphenol 2 / 24 23 WL-SO-111-2 163 USEPA R5 (shrew/vole) No BSV
Acenaphthene 8 / 40 2.4 SS-06 29 Eco-SSL (invertebrates)5 No BSV
Acenaphthylene 5 / 40 1.5 WL-SO-116-00-01 29 Eco-SSL (invertebrates)5 No BSV
Anthracene 14 / 40 5.2 SS-05 29 Eco-SSL (invertebrates)5 No BSV
Benzo(a)anthracene 25 / 40 11 SS-06 1.1 Eco-SSL (mammals)4 Yes
Benzo(a)pyrene 25 / 40 9.7 SS-06 1.1 Eco-SSL (mammals)4 Yes
Benzo(b)fluoranthene 25 / 40 12 WL-SO-116-00-01 1.1 Eco-SSL (mammals)4 Yes
Benzo(g,h,i)perylene 23 / 40 5.9 SS-06 1.1 Eco-SSL (mammals)4 Yes
Benzo(k)fluoranthene 23 / 40 9.2 SS-06 1.1 Eco-SSL (mammals)4 Yes
Bis(2-ethylhexyl)phthalate 6 / 24 2.3 WL-SO-121-00-01 0.93 USEPA R5 (shrew/vole) Yes
Caprolactam 2 / 24 0.61 WL-SO-110-2 NA NA Yes NSV
Carbazole 3 / 24 1.4 WL-RS0-102-0.7-1.7 NA NA Yes NSV
Chrysene 26 / 40 12 SS-06 1.1 Eco-SSL (mammals)4 Yes
Dibenz(a,h)anthracene 10 / 40 1.7 WL-SO-111-2 1.1 Eco-SSL (mammals)4 Yes
Dibenzofuran 2 / 24 1.2 WL-RS0-102-0.7-1.7 NA NA Yes NSV
Dimethylphthalate 1 / 24 0.42 WL-RS0-102-0.7-1.7 200 ORNL (invertebrates) No BSV
Fluoranthene 29 / 40 30 SS-06 29 Eco-SSL (invertebrates)5 Yes
Fluorene 9 / 40 2.6 SS-05 29 Eco-SSL (invertebrates)5 No BSV
Indeno(1,2,3-cd)pyrene 21 / 40 5.8 SS-06 1.1 Eco-SSL (mammals)4 Yes
Naphthalene 6 / 40 1.3 SS-06 29 Eco-SSL (invertebrates)5 No BSV
Phenanthrene 26 / 40 25 SS-06 29 Eco-SSL (invertebrates)5 No BSV
Phenol 1 / 24 0.58 WL-RS0-102-0.7-1.7 30 ORNL (invertebrates) No BSV
Pyrene 29 / 40 24 SS-06 1.1 Eco-SSL (mammals)4 Yes

Pesticides
4,4'-DDD 3 / 10 0.12 WL-SO-116-00-01 0.021 Eco-SSL (mammals) Yes
4,4'-DDE 8 / 10 0.21 WL-SO-122-00-01 0.021 Eco-SSL (mammals) Yes
4,4'-DDT 8 / 10 1.8 WL-SO-122-00-01 0.021 Eco-SSL (mammals) Yes
alpha-BHC 1 / 10 0.0030 WL-SO-116-00-01 0.099 USEPA R5 (shrew/vole) No BSV
beta-BHC 1 / 10 0.00068 WL-SO-122-00-01 0.0040 USEPA R5 (plant) No BSV
delta-BHC 2 / 10 0.00035 WL-SO-122-00-01 9.9 USEPA R5 (shrew/vole) No BSV
Dieldrin 2 / 10 0.028 WL-SO-116-00-01 0.0049 Eco-SSL (mammals) Yes
Endosulfan II 3 / 10 0.0072 WL-SO-116-00-01 0.12 USEPA R5 (shrew/vole) No BSV
Endosulfan sulfate 1 / 10 0.0082 WL-SO-122-00-01 0.036 USEPA R5 (shrew/vole) No BSV
Endrin 3 / 10 0.035 WL-SO-121-00-01 0.010 USEPA R5 (shrew/vole) Yes
Endrin aldehyde 5 / 10 0.047 WL-SO-122-00-01 0.011 USEPA R5 (shrew/vole) Yes
Endrin ketone 1 / 9 0.000010 WL-SO-105-0.5-1.5 0.010 USEPA R5 (shrew/vole) No BSV
gamma-Chlordane 7 / 10 0.019 WL-SO-116-00-01 0.22 USEPA R5 (plant)6 No BSV
Heptachlor 1 / 10 0.00088 WL-SO-116-00-01 0.0060 USEPA R5 (shrew/vole) No BSV
Heptachlor epoxide 2 / 10 0.0087 WL-SO-116-00-01 0.15 USEPA R5 (shrew/vole) No BSV
Methoxychlor 4 / 10 0.057 WL-SO-116-00-01 0.020 USEPA R5 (shrew/vole) Yes

PCBs
Not Detected
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TABLE 10
CONTAMINANT SCREENING FOR SOIL

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of
Frequency Detected Maximum 

Chemical of Concentration Detected Ecological Screening Value (ESV) COPC?  1 Reason
Detection (mg/Kg) Conc. (mg/Kg) Source Code 2

Inorganics
Aluminum 68 / 68 17000 SB-207A pH < 5.5 Eco-SSL7 Yes
Antimony 19 / 56 45 SS-07 0.27 Eco-SSL (mammals) Yes
Arsenic 43 / 56 7.5 P-78-SB-01A 18 Eco-SSL (plants) No BSV
Barium 56 / 56 390 SB-207A 330 Eco-SSL (invertebrates) Yes
Beryllium 15 / 56 0.77 P-78-SB-09A 21 Eco-SSL (mammals) No BSV
Cadmium 25 / 56 2.5 SB-232A 0.36 Eco-SSL (mammals) Yes
Calcium 68 / 68 39000 WL-SO-102-0.5-1.5 NA NA No Nutrient
Chromium 68 / 68 28300 SD-06A 26 Eco-SSL (birds) Yes
Chromium, Hexavalent 17 / 52 126 SD-05A 130 Eco-SSL (mammals)  No BSV
Cobalt 53 / 56 140 SB-207A 13 Eco-SSL (plants) Yes
Copper 56 / 56 2000 SB-207A 28 Eco-SSL (birds) Yes
Cyanide 12 / 27 12 WL-SO-117-00-01 0.90 USEPA R4 Yes
Iron 68 / 68 37500 P-01-SS-03B pH Eco-SSL8 No BSV
Lead 68 / 68 1900 SS-04 11 Eco-SSL (birds) Yes
Magnesium 67 / 68 4200 SB-207A NA NA No Nutrient
Manganese 56 / 56 1800 SB-225A 220 Eco-SSL (plants) Yes
Mercury 28 / 28 0.42 WL-SO-117-00-01 0.10 USEPA R5 (inverts) Yes
Nickel 56 / 56 440 SB-230A 38 Eco-SSL (plants) Yes
Potassium 52 / 56 1600 SB-207A NA NA No Nutrient
Selenium 17 / 56 1.6 WL-SO-111-00-01 0.52 Eco-SSL (plants) Yes
Silver 24 / 56 700 SB-207A 4.2 Eco-SSL (birds) Yes
Sodium 51 / 56 2100 SB-229A NA NA No Nutrient
Vanadium 48 / 56 66 SB-229A 7.8 Eco-SSL (birds) Yes
Zinc 56 / 56 1000 SB-207A 46 Eco-SSL (birds) Yes

bold text  = Exceeds screening value or NSV

Notes:
1   Analytes with maximum detected concentrations exceeding screening criteria or no screening value (NSV) were selected as COPCs
2   Reasons for exclusion were that the maximum detected level was below the screening value (BSV) or it is an essential nutrient;
     reason for inclusion (besides exceeding the screening value) was that there was no screening value (NSV).
3 Value for trans-1,2-dichloroethene used as a surrogate due to structural similarities.
4 Value for Total HMW PAHs used for individual HMW PAHs without screening values.
5 Value for Total LMW PAHs used for individual LMW PAHs without screening values.
6 Value for chlordane.
7  Aluminum is identified as a COPC only for soils with a pH <5.5 (USEPA, 2003a).  Because soil pH was below 5.5 at some soil sample locations, 
      aluminum was retained as a COPC.
8 At soil pH values between 5 and 8, iron is generally not toxic (USEPA, 2003b).  Because soil pH was less than 5.0 at only one location where
      was measured, iron was not retained as a COPC.

Sources: 
Eco-SSLs - derived by USEPA according to USEPA guidance (2007a).   Values listed are current as of July 2, 2015.  
ORNL (plants) -  Efroymson, et al. (1997a). 
ORNL (invertebrates) - Efroymson, et al. (1997b). 
USEPA R5  - USEPA (2003d)
USEPA R4 - USEPA (2001b)

BSV - below screening value
NSV - no screening value
COPC - Contaminant of potential ecological concern
Eco-SSL - Ecological Soil Screening Level
ESV - Ecological Screening Level
HMW - High Molecular Weight
LMW - Low Molecular Weight
mg/kg - milligram per kilogram
NA - Not available
ORNL - Oak Ridge National Laboratory
PCB - Polychlorinated biphenyl
NA - Not available
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TABLE 11
CONTAMINANT SCREENING FOR SOIL

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of
Frequency Detected Maximum 

Chemical of Concentration Detected Ecological Screening Value (ESV) COPC?  1 Reason
Detection (mg/Kg) Conc. (mg/Kg) Source Code 2

Volatile Organics
2-Butanone 2 / 11 0.012 WL-SO-133-00-01 90 USEPA R5 (shrew/vole) No BSV
Acetone 2 / 11 0.066 WL-SO-133-00-01 2.5 USEPA R5 (shrew/vole) No BSV
Carbon disulfide 1 / 11 0.0014 WL-SO-133-00-01 0.094 USEPA R5 (shrew/vole) No BSV
Methyl acetate 1 / 11 0.0025 WL-SO-130-00-01 NA NA Yes NSV

Semivolatile Organics
2-Methylnaphthalene 5 / 6 0.12 WL-SO-138-2 1.1 Eco-SSL (mammals)3 No BSV
4-Methylphenol 1 / 6 0.59 WL-SO-135-2 163 USEPA R5 (shrew/vole) No BSV
Acenaphthene 5 / 6 0.22 WL-SO-138-2 29 Eco-SSL (invertebrates)4 No BSV
Acenaphthylene 5 / 6 0.14 WL-SO-138-2 29 Eco-SSL (invertebrates)4 No BSV
Anthracene 6 / 6 0.59 WL-SO-138-2 29 Eco-SSL (invertebrates)4 No BSV
Benzo(a)anthracene 6 / 6 3.8 WL-SO-138-2 1.1 Eco-SSL (mammals)3 Yes
Benzo(a)pyrene 6 / 6 4.1 WL-SO-138-2 1.1 Eco-SSL (mammals)3 Yes
Benzo(b)fluoranthene 6 / 6 4.6 WL-SO-138-2 1.1 Eco-SSL (mammals)3 Yes
Benzo(g,h,i)perylene 6 / 6 3.3 WL-SO-138-2 1.1 Eco-SSL (mammals)3 Yes
Benzo(k)fluoranthene 6 / 6 3.5 WL-SO-138-2 1.1 Eco-SSL (mammals)3 Yes
Bis(2-ethylhexyl)phthalate 4 / 6 2.0 WL-SO-138-2 0.93 USEPA R5 (shrew/vole) Yes
Butylbenzylphthalate 1 / 6 0.41 WL-SO-138-2 0.24 USEPA R5 (shrew/vole) Yes
Caprolactam 2 / 6 0.21 WL-SO-138-2 NA NA Yes NSV
Carbazole 2 / 6 0.65 WL-SO-138-2 NA NA Yes NSV
Chrysene 6 / 6 5.1 WL-SO-138-2 1.1 Eco-SSL (mammals)3 Yes
Dibenz(a,h)anthracene 6 / 6 0.80 WL-SO-138-2 1.1 Eco-SSL (mammals)3 No BSV
Di-n-butylphthalate 2 / 6 0.36 WL-SO-138-2 200.00 ORNL (plants) No BSV
Fluoranthene 6 / 6 9.7 WL-SO-138-2 29 Eco-SSL (invertebrates)4 No BSV
Fluorene 5 / 6 0.32 WL-SO-138-2 29 Eco-SSL (invertebrates)4 No BSV
Indeno(1,2,3-cd)pyrene 6 / 6 3.6 WL-SO-138-2 1.1 Eco-SSL (mammals)3 Yes
Naphthalene 5 / 6 0.15 WL-SO-138-2 29 Eco-SSL (invertebrates)4 No BSV
Pentachlorophenol 1 / 6 0.0071 WL-SO-138-2 2.1 Eco-SSL (birds) No BSV
Phenanthrene 6 / 6 5.3 WL-SO-138-2 29 Eco-SSL (invertebrates)4 No BSV
Pyrene 6 / 6 7.4 WL-SO-138-2 1.1 Eco-SSL (mammals)3 Yes

Pesticides
4,4'-DDD 4 / 6 0.0097 WL-SO-138-2 0.021 Eco-SSL (mammals) No BSV
4,4'-DDE 4 / 6 0.020 WL-SO-138-2 0.021 Eco-SSL (mammals) No BSV
4,4'-DDT 3 / 6 0.022 WL-SO-138-2 0.021 Eco-SSL (mammals) Yes
Methoxychlor 4 / 6 0.050 WL-SO-138-2 0.020 USEPA R5 (shrew/vole) Yes

PCBs
Aroclor-1260 2 / 6 0.15 WL-SO-138-2 0.00033 USEPA R5 (shrew/vole) Yes

Inorganics
Aluminum 36 / 36 13400 SB-304A pH < 5.5 Eco-SSL5 Yes
Antimony 9 / 19 2.3 WL-SO-138-00-01 0.27 Eco-SSL (mammals) Yes
Arsenic 19 / 19 13 WL-SO-129-00-01 18 Eco-SSL (plants) No BSV
Barium 19 / 19 123 SB-300A 330 Eco-SSL (invertebrates) No BSV
Beryllium 8 / 19 1.0 SB-300A 21 Eco-SSL (mammals) No BSV
Cadmium 17 / 19 2.6 SB-300A 0.36 Eco-SSL (mammals) Yes
Calcium 36 / 36 12600 P-18-SS-08 NA NA No Nutrient
Chromium 53 / 53 4460 WL-SO-138-00-01 26 Eco-SSL (birds) Yes
Cobalt 19 / 19 12 WL-SO-138-00-01 13 Eco-SSL (plants) No BSV
Copper 19 / 19 79 WL-SO-138-00-01 28 Eco-SSL (birds) Yes
Cyanide 15 / 19 2.5 WL-SO-135-00-01 0.90 USEPA R4 Yes
Iron 36 / 36 38500 P-19-SS-03 pH Eco-SSL6 No BSV
Lead 53 / 53 876 SB-108A 11 Eco-SSL (birds) Yes
Magnesium 36 / 36 3300 P-05-SS-05 NA NA No Nutrient
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TABLE 11
CONTAMINANT SCREENING FOR SOIL

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of
Frequency Detected Maximum 

Chemical of Concentration Detected Ecological Screening Value (ESV) COPC?  1 Reason
Detection (mg/Kg) Conc. (mg/Kg) Source Code 2

Manganese 19 / 19 2050 WL-SO-138-00-01 220 Eco-SSL (plants) Yes
Mercury 18 / 19 0.42 WL-SO-137-00-01 0.10 USEPA R5 (inverts) Yes
Nickel 19 / 19 21 WL-SO-136-00-01 38 Eco-SSL (plants) No BSV
Potassium 6 / 19 787 WL-SO-135-00-01 NA NA No Nutrient
Selenium 18 / 19 5.8 SB-302A 0.52 Eco-SSL (plants) Yes
Silver 8 / 19 50 WL-SO-136-00-01 4.2 Eco-SSL (birds) Yes
Sodium 6 / 19 3250 SB-300A NA NA No Nutrient
Vanadium 15 / 19 31 SB-300A 7.8 Eco-SSL (birds) Yes
Zinc 19 / 19 231 SB-300A 46 Eco-SSL (birds) Yes

bold text  = Exceeds screening value or no screening value

Notes:
1   Analytes with maximum detected concentrations exceeding screening criteria or no screening value (NSV) were selected as COPCs
2   Reasons for exclusion were that the maximum detected level was below the screening value (BSV) or it is an essential nutrient;
     reason for inclusion (besides exceeding the screening value) was that there was no screening value (NSV).
3 Value for Total HMW PAHs used for individual HMW PAHs without screening values.
4 Value for Total LMW PAHs used for individual LMW PAHs without screening values.
5  Aluminum is identified as a COPC only for soils with a pH <5.5 (USEPA, 2003a).  Because soil pH was below 5.5 at some soil sample locations, 
      aluminum was retained as a COPC.
6 At soil pH values between 5 and 8, iron is generally not toxic (USEPA, 2003b).  Because soil pH was less than 5.0 at only one location where
      was measured, iron was not retained as a COPC.

Sources: 
Eco-SSLs - derived by USEPA according to USEPA guidance (2007a).   Values listed are current as of July 2, 2015.  
ORNL (plants) -  Efroymson, et al. (1997a). 
ORNL (invertebrates) - Efroymson, et al. (1997b). 
USEPA R5  - USEPA (2003d)
USEPA R4 - USEPA (2001b)

BSV - below screening value
NSV - no screening value
COPC - Contaminant of potential ecological concern
Eco-SSL - Ecological Soil Screening Level
ESV - Ecological Screening Level
HMW - High Molecular Weight
LMW - Low Molecular Weight
mg/kg - milligram per kilogram
NA - Not available
ORNL - Oak Ridge National Laboratory
PCB - Polychlorinated biphenyl
NA - Not available
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TABLE 12
CONTAMINANT SCREENING FOR SOIL

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of
Frequency Detected Maximum Maximum

Chemical of  Concentration Detected Ecological Screening Value (ESV) Exceeds
Detection1 (mg/Kg) Conc.2 (mg/Kg) Source ESV?

Volatile Organics
1,1,1-Trichloroethane 0 / 8 30 USEPA R5 (shrew/vole) No
1,1-Dichloroethane 0 / 9 20 USEPA R5 (shrew/vole) No
2-Butanone 2 / 9 0.031 WL-SO-115-00-01 90 USEPA R5 (shrew/vole) No
2-Hexanone 0 / 8 13 USEPA R5 (shrew/vole) No
4-Methyl-2-pentanone 0 / 8 443 USEPA R5 (shrew/vole) No
Acetone 1 / 9 1.9 WL-SO-115-00-01 2.5 USEPA R5 (shrew/vole) No
Carbon disulfide 0 / 9 0.094 USEPA R5 (shrew/vole) No
Chloroform 0 / 9 1.2 USEPA R5 (shrew/vole) No
cis-1,2-Dichloroethene 0 / 9 0.78 USEPA R5 (shrew/vole)3 No
Ethylbenzene 0 / 8 5.2 USEPA R5 (shrew/vole) No
m,p-Xylene 0 / 8 10 USEPA R5 (plant) No
Methyl acetate 0 / 9 NA NA No
Methylene chloride 0 / 9 4.1 USEPA R5 (shrew/vole) No
Tetrachloroethene 0 / 8 9.9 USEPA R5 (shrew/vole) No
Toluene 0 / 8 5.5 USEPA R5 (shrew/vole) No
Trichloroethene 0 / 8 12 USEPA R5 (shrew/vole) No

Semivolatile Organics
2-Methylnaphthalene 4 / 12 0.022 WL-SO-146-2 1.1 Eco-SSL (mammals)4 No
4-Methylphenol 1 / 12 0.63 WL-SO-146-2 163 USEPA R5 (shrew/vole) No
Acenaphthene 4 / 12 0.018 WL-SO-146-2 29 Eco-SSL (invertebrates)5 No
Acenaphthylene 1 / 12 0.015 WL-SO-142-2 29 Eco-SSL (invertebrates)5 No
Anthracene 6 / 12 0.079 WL-SO-142-2 29 Eco-SSL (invertebrates)5 No
Benzaldehyde 1 / 12 2.1 WL-SO-146-2 NA NA No
Benzo(a)anthracene 11 / 12 0.73 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 No
Benzo(a)pyrene 12 / 12 1.1 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 No
Benzo(b)fluoranthene 12 / 12 2.6 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 Yes
Benzo(g,h,i)perylene 12 / 12 1.4 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 Yes
Benzo(k)fluoranthene 10 / 12 0.79 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 No
Bis(2-ethylhexyl)phthalate 5 / 12 3.2 WL-SO-146-2 0.93 USEPA R5 (shrew/vole) Yes
Butylbenzylphthalate 0 / 12 0.24 USEPA R5 (shrew/vole) No
Caprolactam 2 / 12 0.14 WL-SO-120-2 NA NA No
Carbazole 0 / 12 NA NA No
Chrysene 12 / 12 1.7 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 Yes
Dibenz(a,h)anthracene 6 / 12 0.20 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 No
Dibenzofuran 0 / 12 NA NA No
Dimethylphthalate 0 / 12 200 ORNL (invertebrates) No
Di-n-butylphthalate 0 / 12 200 ORNL (plants) No
Fluoranthene 12 / 12 2.1 WL-SO-143-00-01 29 Eco-SSL (invertebrates)5 No
Fluorene 4 / 12 0.031 WL-SO-146-2 29 Eco-SSL (invertebrates)5 No
Indeno(1,2,3-cd)pyrene 12 / 12 1.7 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 Yes
Naphthalene 4 / 12 0.032 WL-SO-146-2 29 Eco-SSL (invertebrates)5 No
Pentachlorophenol 0 / 12 2.1 Eco-SSL (birds) No
Phenanthrene 10 / 12 0.50 WL-SO-143-00-01 29 Eco-SSL (invertebrates)5 No
Phenol 0 / 12 30 ORNL (invertebrates) No
Pyrene 12 / 12 1.5 WL-SO-143-00-01 1.1 Eco-SSL (mammals)4 Yes

Pesticides
4,4'-DDD 6 / 12 0.022 WL-SO-146-2 0.021 Eco-SSL (mammals) Yes
4,4'-DDE 10 / 12 0.049 WL-SO-145-00-01 0.021 Eco-SSL (mammals) Yes
4,4'-DDT 8 / 12 0.019 WL-SO-146-2 0.021 Eco-SSL (mammals) No
alpha-BHC 0 / 12 0.099 USEPA R5 (shrew/vole) No
alpha-Chlordane 1 / 12 0.011 WL-SO-145-00-01 0.22 USEPA R5 (plant) No
beta-BHC 0 / 12 0.0040 USEPA R5 (plant) No
delta-BHC 2 / 12 0.00037 WL-SO-126-00-01 9.9 USEPA R5 (shrew/vole) No
Dieldrin 0 / 12 0.0049 Eco-SSL (mammals) No
Endosulfan II 0 / 12 0.12 USEPA R5 (shrew/vole) No
Endosulfan sulfate 1 / 12 0.0011 WL-SO-126-00-01 0.036 USEPA R5 (shrew/vole) No
Endrin 0 / 12 0.010 USEPA R5 (shrew/vole) No
Endrin aldehyde 1 / 12 0.0079 WL-SO-125-00-01 0.011 USEPA R5 (shrew/vole) No
Endrin ketone 0 / 11 0.010 USEPA R5 (shrew/vole) No
gamma-Chlordane 1 / 12 0.0045 WL-SO-145-00-01 0.22 USEPA R5 (plant)6 No
Heptachlor 0 / 12 0.0060 USEPA R5 (shrew/vole) No
Heptachlor epoxide 2 / 12 0.0042 WL-SO-145-00-01 0.15 USEPA R5 (shrew/vole) No
Methoxychlor 5 / 12 0.023 WL-SO-143-00-01 0.020 USEPA R5 (shrew/vole) Yes
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TABLE 12
CONTAMINANT SCREENING FOR SOIL

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of
Frequency Detected Maximum Maximum

Chemical of  Concentration Detected Ecological Screening Value (ESV) Exceeds
Detection1 (mg/Kg) Conc.2 (mg/Kg) Source ESV?

PCBs
Aroclor-1260 2 / 12 0.088 WL-SO-146-2 0.00033 USEPA R5 (shrew/vole) Yes

Inorganics
Aluminum 22 / 22 13700 P-14-SS-01 pH < 5.5 Eco-SSL7 No
Antimony 6 / 14 0.86 WL-SO-146-2 0.27 Eco-SSL (mammals) Yes
Arsenic 13 / 14 5.7 WL-SO-146-2 18 Eco-SSL (plants) No
Barium 14 / 14 104 WL-SO-143-00-01 330 Eco-SSL (invertebrates) No
Beryllium 6 / 14 1.2 WL-SO-146-2 21 Eco-SSL (mammals) No
Cadmium 11 / 14 3.2 WL-SO-143-00-01 0.36 Eco-SSL (mammals) Yes
Calcium 21 / 22 11100 WL-SO-146-2 NA NA No
Chromium 22 / 22 30 WL-SO-141-2 26 Eco-SSL (birds) Yes
Chromium, Hexavalent 1 / 15 0.050 WL-SO-144-00-01 130 Eco-SSL (mammals)  No
Cobalt 11 / 14 7.3 WL-SO-126-00-01 13 Eco-SSL (plants) No
Copper 14 / 14 84 WL-SO-115-00-01 28 Eco-SSL (birds) Yes
Cyanide 11 / 14 1.0 WL-SO-146-2 0.90 USEPA R4 Yes
Iron 22 / 22 22500 WL-SO-115-00-01 pH Eco-SSL8 No
Lead 22 / 22 306 WL-SO-142-2 11 Eco-SSL (birds) Yes
Magnesium 19 / 22 3470 WL-SO-115-00-01 NA NA No
Manganese 14 / 14 491 WL-SO-146-2 220 Eco-SSL (plants) Yes
Mercury 14 / 14 1.3 WL-SO-142-2 0.10 USEPA R5 (inverts) Yes
Nickel 14 / 14 22 WL-SO-115-00-01 38 Eco-SSL (plants) No
Potassium 2 / 14 923 WL-SO-143-00-01 NA NA No
Selenium 14 / 14 2.2 WL-SO-146-2 0.52 Eco-SSL (plants) Yes
Silver 7 / 14 12 WL-SO-142-2 4.2 Eco-SSL (birds) Yes
Sodium 2 / 14 1170 WL-SO-146-2 NA NA No
Vanadium 14 / 14 36 WL-SO-115-00-01 7.8 Eco-SSL (birds) Yes
Zinc 14 / 14 302 WL-SO-143-00-01 46 Eco-SSL (birds) Yes

Notes:
1  Frequency of detection among reference locations only 
2  Location of maximum is blank if chemical was not detected at any of the reference location; but is listed here since it was detected at one or more locations

within the study area.
3 Value for trans-1,2-dichloroethene used as a surrogate due to structural similarities.
4 Value for Total HMW PAHs used for individual HMW PAHs without screening values.
5 Value for Total LMW PAHs used for individual LMW PAHs without screening values.
6 Value for chlordane.
7 Aluminum is identified as a COPC only for soils with a pH <5.5 (USEPA, 2003a). 
8 At soil pH values between 5 and 8, iron is generally not toxic (USEPA, 2003b).  

Sources: 
Eco-SSLs - derived by USEPA according to USEPA guidance (2007a).   Values listed are current as of July 2, 2015.  
ORNL (plants) -  Efroymson, et al. (1997a). 
ORNL (invertebrates) - Efroymson, et al. (1997b). 
USEPA R5  - USEPA (2003d)
USEPA R4 - USEPA (2001b)

Eco-SSL - Ecological Soil Screening Level
ESV - Ecological Screening Level
HMW - High Molecular Weight
LMW - Low Molecular Weight
mg/kg - milligram per kilogram
NA - Not available
ORNL - Oak Ridge National Laboratory
PCB - Polychlorinated biphenyl
NA - Not available
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TABLE 13
SUMMARY OF SURFACE WATER SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
PROPERTY AND SOUTHERN WETLAND

Maximum Location of Ecological 
Detected Maximum Screening ESV

Chemical Concentration Detected Value1 HQ2

(u g/L) Conc. (u g/L) 

Inorganics (Dissolved)
Aluminum 2030 WL-SWF-204 87 23
Barium 144 WL-SWF-204 4.0 36
Cadmium 0.23 WL-SWF-204 0.20 1
Chromium 436 WL-SWF-201 59 7
Copper 15 WL-SWF-204 7.1 2
Iron 96600 WL-SWF-204 1000 97
Lead 54 WL-SWF-201 1.9 29
Manganese 1760 WL-SWF-204 120 15
Silver 3.8 WL-SWF-201 2.0 2
Vanadium 21 WL-SWF-204 20 1

Notes:
(1)  Analytes with maximum detected concentrations exceeding screening criteria were selected as
       COPCs
(2)  HQ = Hazard quotient.  The Screening-level HQ = the maximum detected concentration divided by
      the ESV 
Bold = HQ > 1
COPC - Contaminant of potential concern
ESV - Ecological Screening Value
NA - Not available
Metals criteria adjusted for hardness using equations provided in

USEPA, 2009. Avg. Hardness: 76 mg/L as CaCO3
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TABLE 14
SUMMARY OF SURFACE WATER SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Ecological 
Detected Maximum Screening ESV

Chemical Concentration Detected Value1 HQ2

(u g/L) Conc. (u g/L) 

Inorganics (Dissolved)
Barium 101 WL-SWF-216 4.0 25
Chromium 259 WL-SWF-212 80 3
Chromium, Hexavalent 238 WL-SWF-212 11 22
Iron 2450 WL-SWF-213-2 1000 2
Manganese 1630 WL-RSWF-209 120 14

Notes:
(1)  Analytes with maximum detected concentrations exceeding screening criteria were selected as
       COPCs
(2)  HQ = Hazard quotient.  The Screening-level HQ = the maximum detected concentration divided by
      the ESV 
Bold = HQ > 1
COPC - Contaminant of potential concern
ESV - Ecological Screening Value
NA - Not available
Metals criteria adjusted for hardness using equations provided in

USEPA, 2009. Avg. Hardness: 109 mg/L as CaCO3
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TABLE 15
SUMMARY OF SURFACE WATER SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND

Maximum Location of Ecological 
Detected Maximum Screening ESV

Chemical Concentration Detected Value1 HQ2

(u g/L) Conc. (u g/L) 

Volatile Organics
Bromodichloromethane 0.88 WL-SW-221 NA NA
Chloroform 4.1 WL-SW-221 1.8 2
Dibromochloromethane 0.23 WL-SW-221 NA NA
Dichlorodifluoromethane 0.26 WL-SW-314-2 NA NA
Methyl acetate 1.6 WL-SW-305-2 NA NA
Toluene 4.4 WL-SW-305-2 2.0 2

Inorganics (Dissolved)
Aluminum 134 WL-SWF-305-2 87 2
Barium 67 WL-SWF-219-2 4.0 17
Iron 13100 WL-SWF-305-2 1000 13
Lead 4.9 WL-SWF-305-2 2.0 2
Manganese 1150 WL-SWF-313-2 120 10

Notes:
(1)  Analytes with maximum detected concentrations exceeding screening criteria were selected as
       COPCs
(2)  HQ = Hazard quotient.  The Screening-level HQ = the maximum detected concentration divided by
      the ESV 
Bold = HQ > 1
COPC - Contaminant of potential concern
ESV - Ecological Screening Value
NA - Not available
Metals criteria adjusted for hardness using equations provided in

USEPA, 2009. Avg. Hardness: 80 mg/L as CaCO3
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TABLE 16
SUMMARY OF SURFACE WATER SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Ecological 
Detected Maximum Screening ESV

Chemical Concentration Detected Value1 HQ2

(u g/L) Conc. (u g/L) 

Volatile Organics
Bromodichloromethane 0.10 WL-SW-229 NA NA
Chloroform 1.8 <1
Dibromochloromethane NA NA
Dichlorodifluoromethane NA NA
Methyl acetate NA NA
Toluene 1.2 WL-SW-240-2 2.0 <1

Inorganics (Dissolved)
Aluminum 47 WL-SWF-240-2 87 <1
Barium 80 WL-RSWF-239 4.0 20
Cadmium 2.0 WL-SWF-238 0.23 9
Chromium 1.1 WL-SWF-240-2 68 <1
Chromium, Hexavalent 11 <1
Copper 8.2 <1
Iron 1280 WL-SWF-240-2 1000 1
Lead 0.46 WL-SWF-236 2.2 <1
Manganese 1910 WL-RSWF-229 120 16
Silver 2.7 <1
Vanadium 0.69 WL-SWF-236 20 <1

Notes:
(1)   Analytes with maximum detected concentrations exceeding screening criteria in either Southern
       Wetland EA, Bliss Brook EA, or Mechanics Pond EA
(2)  HQ = Hazard quotient.  The Screening-level HQ = the maximum detected concentration divided by
      the ESV 
Bold = HQ > 1
COPC - Contaminant of potential concern
ESV - Ecological Screening Value
NA - Not available
Metals criteria adjusted for hardness using equations provided in

USEPA, 2009. Avg. Hardness: 90 mg/L as CaCO3
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TABLE 17
SUMMARY OF SEDIMENT SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Ecological 
Detected Maximum Screening ESV Heron max

Chemical Concentration Detected Value1 HQ2 HQ3

(mg/Kg) Conc. (mg/Kg)

Volatile Organics
2-Butanone 0.49 WL-SD-205 0.27 2 NA
Acetone 1.1 WL-SD-205 0.0087 126 NA
Carbon disulfide 0.0071 WL-SD-204 0.00085 8 NA
Methyl acetate 0.023 P-78-SB-16A NA NA NA

Semivolatile Organics
2-Methylnaphthalene 0.028 WL-SD-204-2 0.020 1 NC
Acenaphthene 0.090 P-78-SB-21A 0.0067 13 <1
Acenaphthylene 0.25 WL-SD-205 0.0059 42 <1
Anthracene 0.21 P-78-SB-21A 0.057 4 <1
Benzaldehyde 0.84 WL-SD-204-2 NA NA NA
Benzo(a)anthracene 0.89 WL-SD-202 0.11 8 <1
Benzo(a)pyrene 1.2 WL-SD-303-2 0.15 8 <1
Benzo(b)fluoranthene 1.9 WL-SD-202 0.24 8 <1
Benzo(g,h,i)perylene 1.0 WL-SD-202 0.17 6 <1
Benzo(k)fluoranthene 0.96 WL-SD-303-2 0.24 4 <1
Bis(2-ethylhexyl)phthalate 6.3 WL-SD-204-2 0.18 35 <1
Caprolactam 1.6 WL-SD-204-2 NA NA NA
Carbazole 0.18 WL-SD-303-2 NA NA NA
Chrysene 1.4 WL-SD-303-2 0.17 8 <1
Dibenz(a,h)anthracene 0.30 WL-SD-303-2 0.033 9 <1
Fluoranthene 2.3 WL-SD-202 0.42 5 <1
Fluorene 0.092 P-78-SB-21A 0.077 1 NC
Indeno(1,2,3-cd)pyrene 1.3 WL-SD-202 0.017 76 <1
Phenanthrene 0.77 P-78-SB-21A 0.20 4 <1
Pyrene 1.5 WL-SD-202 0.20 8 <1

Pesticides
4,4'-DDD 3.0 WL-SD-205 0.0049 615 26
4,4'-DDE 0.29 WL-SD-205 0.0032 92 3
4,4'-DDT 0.34 WL-SD-205 0.0042 82 144
Dieldrin 0.0054 WL-SD-205 0.0019 3 1.2
Endrin aldehyde 0.036 WL-SD-205 0.0022 16 <1
gamma-Chlordane 0.020 WL-SD-205 0.0032 6 <1
Heptachlor epoxide 0.0062 WL-SD-205 0.0025 3 NA
Methoxychlor 0.66 WL-SD-204-2 0.019 35 NA
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TABLE 17
SUMMARY OF SEDIMENT SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Ecological 
Detected Maximum Screening ESV Heron max

Chemical Concentration Detected Value1 HQ2 HQ3

(mg/Kg) Conc. (mg/Kg)
Inorganics 4

Aluminum 17100 WL-SD-303-2 25500 <1 7
Antimony 100 P-78-SB-16A 2.0 50 NA
Arsenic 68 P-78-SB-16A 9.8 7 <1
Barium 742 P-78-SB-16A 48 15 <1
Beryllium 2.9 WL-SD-203 NA NA NA
Cadmium 3.9 P78 SB-112A 0.99 4 <1
Chromium 56700 P-78-SB-16A 43 1306 458
Chromium, Hexavalent 48 WL-SD-301-2 NA NA NA
Cobalt 110 SB-208A 50 2 <1
Copper 1200 P78 SB-118A 32 38 70
Cyanide 199 P-78-SB-16A 0.10 1990 NA
Iron 67600 WL-SD-203 20000 3 NA
Lead 13200 P-78-SB-16A 36 369 28
Manganese 1100 P78 SB-119A 460 2 <1
Mercury 0.94 WL-SD-303-2 0.18 5 11
Nickel 498 WL-SD-205 23 22 <1
Selenium 2.4 P-78-SB-38A 2.0 1 NC
Silver 1100 P78 SB-107A 1.0 1100 25
Thallium 15 P-78-SB-16A NA NA NA
Vanadium 84 P-78-SB-16A 57 1 NC
Zinc 630 SB-209A 121 5 3

Notes:
(1)  Analytes with maximum detected concentrations exceeding screening criteria were selected as
       COPCs
(2)  HQ = Hazard quotient.  The screening-level HQ = the maximum detected concentration divided by
      the ESV 
(3)  HQ = Total dose/TRV.  HQ resulting from the screening-level food chain model for great blue heron

(see Appendix C5); only includes analytes with ESV HQ > 1 or "NA"
(4)  Note that aluminum was not a sediment COPC, but has been included as it was a surface water COPC and the

screening-level food chain modeling results are presented in this table. 
Bold = HQ > 1
COPC - Contaminant of potential concern
EA - Exposure Area
ESV - Ecological Screening Value
HQ - Hazard quotient
NA - Not available
NC - Not calculated.  Screening-level food chain model was not calculated for COPCs with ESV HQs less than or equal to 1
TRV - Toxicity Reference Value
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TABLE 18
SUMMARY OF SEDIMENT SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Ecological 
Detected Maximum Screening ESV Heron max

Chemical Concentration Detected Value1 HQ2 HQ3

(mg/Kg) Conc. (mg/Kg)

Volatile Organics
1,1,1-Trichloroethane 0.21 WL-SD-211 0.030 7 NA
1,1-Dichloroethane 0.13 WL-SD-211 0.027 5 <1
1,1-Dichloroethene 0.12 WL-SD-211 0.031 4 NA
Acetone 0.52 WL-SD-209 0.0087 60 NA
Carbon disulfide 0.0047 WL-SD-217 0.00085 6 NA
Chloroform 0.030 WL-SD-211 0.022 1 NC
Methyl acetate 0.14 WL-SD-211 NA NA NA
Trichloroethene 0.95 WL-SD-211 0.097 10 NA

Semivolatile Organics
2-Methylnaphthalene 0.058 WL-SD-215-2 0.020 3 NA
Acenaphthene 0.16 WL-SD-215-2 0.0067 24 <1
Acenaphthylene 0.052 WL-SD-215-2 0.0059 9 <1
Anthracene 0.80 WL-SD-215-2 0.057 14 <1
Benzo(a)anthracene 3.3 WL-SD-215-2 0.11 31 <1
Benzo(a)pyrene 2.8 WL-SD-215-2 0.15 19 <1
Benzo(b)fluoranthene 2.8 WL-SD-215-2 0.24 12 <1
Benzo(g,h,i)perylene 1.8 WL-SD-215-2 0.17 11 <1
Benzo(k)fluoranthene 2.0 WL-SD-215-2 0.24 8 <1
Bis(2-ethylhexyl)phthalate 1.4 WL-SD-214-2 0.18 8 <1
Caprolactam 0.22 WL-SD-215-2 NA NA NA
Carbazole 0.36 WL-SD-218-2 NA NA NA
Chrysene 3.2 WL-SD-215-2 0.17 19 <1
Dibenz(a,h)anthracene 0.44 WL-SD-215-2 0.033 13 <1
Fluoranthene 5.9 WL-SD-218-2 0.42 14 <1
Fluorene 0.21 WL-SD-217-2 0.077 3 <1
Indeno(1,2,3-cd)pyrene 1.7 WL-SD-215-2 0.017 100 <1
Phenanthrene 2.5 WL-SD-218-2 0.20 12 <1
Pyrene 4.4 WL-SD-215-2 0.20 23 <1

Pesticides
4,4'-DDD 0.023 WL-SD-209 0.0049 5 <1
4,4'-DDE 0.026 WL-SD-209 0.0032 8 <1
4,4'-DDT 0.0094 WL-SD-209 0.0042 2 4
Methoxychlor 0.13 WL-SD-214-2 0.019 7 NA
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TABLE 18
SUMMARY OF SEDIMENT SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Ecological 
Detected Maximum Screening ESV Heron max

Chemical Concentration Detected Value1 HQ2 HQ3

(mg/Kg) Conc. (mg/Kg)
Inorganics
Antimony 2.1 WL-SD-214 2.0 1 NC
Barium 155 WL-SD-214 48 3 <1
Beryllium 1.4 WL-RSD-209 NA NA NA
Cadmium 2.1 WL-SD-214 0.99 2 <1
Chromium 7330 WL-SD-214 43 169 59
Chromium, Hexavalent 87 WL-SD-211 NA NA NA
Copper 60 WL-SD-214 32 2 4
Cyanide 0.72 WL-RSD-209 0.10 7 NA
Iron 22900 WL-SD-214 20000 1 NC
Lead 146 WL-RSD-209 36 4 <1
Manganese 738 WL-SD-214 460 2 <1
Mercury 0.38 WL-SD-214 0.18 2 5
Selenium 2.5 WL-RSD-208 2.0 1 NC
Silver 1.7 WL-SD-216 1.0 2 <1
Zinc 198 WL-SD-214 121 2 1

Notes:
(1)  Analytes with maximum detected concentrations exceeding screening criteria were selected as
       COPCs
(2)  The Screening-level HQ = the maximum detected concentration divided by the ESV
(3)  HQ = Total dose/TRV.  HQ resulting from the screening-level food chain model for great blue heron

(see Appendix C5); only includes analytes with ESV HQ > 1 or "NA"
Bold = HQ > 1
COPC - Contaminant of potential concern
EA - Exposure Area
ESV - Ecological Screening Value
HQ - Hazard quotient
NA - Not available
NC - Not calculated.  Screening-level food chain model was not calculated for COPCs with ESV HQs less than or equal to 1
TRV - Toxicity Reference Value
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TABLE 19
SUMMARY OF SEDIMENT SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of Ecological 
Detected Maximum Screening ESV Heron max

Chemical Concentration Detected Value1 HQ2 HQ3

(mg/Kg) Conc. (mg/Kg)

Volatile Organics
2-Butanone 0.31 WL-SD-226 0.27 1 NC
Acetone 0.79 WL-SD-226 0.0087 91 NA
Carbon disulfide 0.040 WL-SD-226 0.00085 47 NA
Methyl acetate 0.0057 WL-SD-224 NA NA NA
Methyl tert-butyl ether 0.00026 WL-SD-221 NA NA NA

Semivolatile Organics
2-Methylnaphthalene 0.057 WL-SD-219-2 0.020 3 NA
4-Chloroaniline 2.3 WL-SD-309-2 0.15 16 NA
Acenaphthene 0.11 WL-SD-219-2 0.0067 16 <1
Acenaphthylene 0.046 WL-SD-219-2 0.0059 8 <1
Anthracene 1.7 WL-SD-223 0.057 30 <1
Benzaldehyde 0.44 WL-SD-309-2 NA NA NA
Benzo(a)anthracene 5.8 WL-SD-223 0.11 54 <1
Benzo(a)pyrene 3.6 WL-SD-223 0.15 24 <1
Benzo(b)fluoranthene 5.5 WL-SD-223 0.24 23 <1
Benzo(g,h,i)perylene 2.3 WL-SD-223 0.17 14 <1
Benzo(k)fluoranthene 2.8 WL-SD-219-2 0.24 12 <1
Bis(2-ethylhexyl)phthalate 4.8 WL-SD-309-2 0.18 27 <1
Caprolactam 1.5 WL-SD-305-2 NA NA NA
Carbazole 1.1 WL-SD-223 NA NA NA
Chrysene 5.0 WL-SD-223 0.17 30 <1
Dibenz(a,h)anthracene 0.72 WL-SD-219-2 0.033 22 <1
Dimethylphthalate 0.46 WL-SD-306-2 NA NA NA
Fluoranthene 14 WL-SD-223 0.42 33 <1
Fluorene 0.15 WL-SD-219-2 0.077 2 <1
Indeno(1,2,3-cd)pyrene 3.2 WL-SD-223 0.017 188 <1
Phenanthrene 8.9 WL-SD-223 0.20 44 <1
Pyrene 8.0 WL-SD-223 0.20 41 <1

Pesticides
4,4'-DDD 0.41 WL-SD-222 0.0049 84 4
4,4'-DDE 0.13 WL-SD-222 0.0032 41 1
4,4'-DDT 0.097 WL-SD-222 0.0042 23 41
alpha-BHC 0.0072 WL-SD-226 0.0060 1 NC
beta-BHC 0.0054 WL-SD-224 0.0050 1 NC
Heptachlor epoxide 0.0048 WL-SD-222 0.0025 2 NA
Methoxychlor 0.35 WL-SD-219-2 0.019 19 NA

PCBs
Aroclor-1260 0.26 WL-SD-219-2 0.060 4 5
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TABLE 19
SUMMARY OF SEDIMENT SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
MECHANICS POND & BUNGAY RIVER

Maximum Location of Ecological 
Detected Maximum Screening ESV Heron max

Chemical Concentration Detected Value1 HQ2 HQ3

(mg/Kg) Conc. (mg/Kg)
Inorganics 4

Aluminum 14800 WL-SD-226 25500 <1 6
Arsenic 31 WL-SD-313-2 9.8 3 <1
Barium 409 WL-SD-226 48 9 <1
Beryllium 2.4 WL-SD-226 NA NA NA
Cadmium 82 WL-SD-312-2 0.99 83 8
Chromium 6540 WL-SD-312-2 43 151 53
Chromium, Hexavalent 20 WL-SD-312-2 NA NA NA
Copper 3150 WL-SD-312-2 32 100 184
Cyanide 11 WL-SD-312-2 0.10 114 NA
Iron 302000 WL-SD-313-2 20000 15 NA
Lead 579 WL-SD-226 36 16 1
Manganese 2100 WL-SD-313-2 460 5 <1
Mercury 4.6 WL-SD-226 0.18 26 55
Nickel 773 WL-SD-312-2 23 34 1
Selenium 7.7 WL-SD-309-2 2.0 4 3
Silver 178 WL-SD-312-2 1.0 178 4
Thallium 3.3 WL-SD-311-2 NA NA NA
Zinc 1530 WL-SD-312-2 121 13 8

Notes:
(1)  Analytes with maximum detected concentrations exceeding screening criteria were selected as
       COPCs
(2)  HQ = Hazard quotient.  The screening-level HQ = the maximum detected concentration divided by
      the ESV 
(3)  HQ = Total dose/TRV.  HQ resulting from the screening-level food chain model for great blue heron

(see Appendix C5); only includes analytes with ESV HQ > 1 or "NA"
(4)  Note that aluminum was not a sediment COPC, but has been included as it was a surface water COPC and the

screening-level food chain modeling results are presented in this table. 
Bold = HQ > 1
COPC - Contaminant of potential concern
EA - Exposure Area
ESV - Ecological Screening Value
HQ - Hazard quotient
NA - Not available
NC - Not calculated.  Screening-level food chain model was not calculated for COPCs with ESV HQs less than or equal to 1
TRV - Toxicity Reference Value
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TABLE 20
SUMMARY OF SEDIMENT SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Ecological 
Detected Maximum Screening ESV Heron max

Chemical Concentration Detected Value1 HQ2 HQ3

(mg/Kg) Conc (mg/Kg)

Volatile Organics
1,1,1-Trichloroethane 0.030 <1 NA
1,1-Dichloroethane 0.027 <1 <1
1,1-Dichloroethene 0.031 <1 NA
2-Butanone 0.85 WL-SD-238 0.27 3 NA
Acetone 2.2 WL-SD-238 0.0087 253 NA
Carbon disulfide 0.058 WL-SD-237 0.00085 68 NA
Chloroform 0.022 <1 NA
Methyl acetate NA NA NA
Methyl tert-butyl ether 0.00026 WL-SD-221 NA NA NA
Trichloroethene 0.0028 WL-SD-236 0.097 <1 NA

Semivolatile Organics
2-Methylnaphthalene 0.13 WL-SD-229 0.020 6 NA
4-Chloroaniline 0.15 <1 NA
Acenaphthene 0.25 WL-SD-238 0.0067 37 <1
Acenaphthylene 0.23 WL-SD-238 0.0059 39 <1
Anthracene 1.2 WL-SD-236 0.057 21 <1
Benzaldehyde NA NA NA
Benzo(a)anthracene 7.1 WL-SD-236 0.11 66 <1
Benzo(a)pyrene 5.6 WL-SD-236 0.15 37 <1
Benzo(b)fluoranthene 8.7 WL-SD-236 0.24 36 <1
Benzo(g,h,i)perylene 3.9 WL-SD-236 0.17 23 <1
Benzo(k)fluoranthene 3.2 WL-SD-236 0.24 13 <1
Bis(2-ethylhexyl)phthalate 0.21 WL-SD-232-2 0.18 1 <1
Caprolactam NA NA NA
Carbazole 0.36 WL-SD-232-2 NA NA NA
Chrysene 6.7 WL-SD-236 0.17 40 <1
Dibenz(a,h)anthracene 0.83 WL-SD-236 0.033 25 <1
Dimethylphthalate NA NA NA
Fluoranthene 12 WL-SD-236 0.42 28 <1
Fluorene 0.23 WL-SD-238 0.077 3 <1
Indeno(1,2,3-cd)pyrene 5.1 WL-SD-236 0.017 300 <1
Phenanthrene 6.6 WL-SD-236 0.20 32 <1
Pyrene 11 WL-SD-236 0.20 56 <1

Pesticides
4,4'-DDD 0.24 WL-SD-236 0.0049 49 2
4,4'-DDE 0.074 WL-SD-236 0.0032 23 <1
4,4'-DDT 0.072 WL-SD-236 0.0042 17 31
alpha-BHC 0.018 WL-SD-220 0.0060 3 <1
beta-BHC 0.063 WL-SD-236 0.0050 13 <1
Dieldrin 0.0019 <1 23
Endrin aldehyde 0.0022 <1 <1
gamma-Chlordane 0.0066 WL-SD-229 0.0032 2 <1
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TABLE 20
SUMMARY OF SEDIMENT SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Ecological 
Detected Maximum Screening ESV Heron max

Chemical Concentration Detected Value1 HQ2 HQ3

(mg/Kg) Conc (mg/Kg)
Heptachlor epoxide 0.0025 <1 NA
Methoxychlor 0.013 WL-SD-238 0.019 <1 NA

PCBs
Aroclor-1260 0.0083 WL-SD-231-2 0.060 <1 <1

Inorganics 4

Aluminum 8960 WL-RSD-229 25500 <1 4
Antimony 1.2 WL-SD-238 2.0 <1 NA
Arsenic 11 WL-SD-237 9.8 1 <1
Barium 143 WL-SD-238 48 3 <1
Beryllium 1.2 WL-SD-242 NA NA NA
Cadmium 2.8 WL-RSD-239 0.99 3 <1
Chromium 35 WL-SD-236 43 <1 <1
Chromium, Hexavalent 0.13 WL-SD-233-2 NA NA NA
Cobalt 13 WL-SD-220 50 <1 <1
Copper 399 WL-SD-238 32 13 23
Cyanide 1.8 WL-SD-242 0.10 18 NA
Iron 20500 WL-RSD-229 20000 1 NA
Lead 571 WL-SD-236 36 16 1
Manganese 1090 WL-RSD-239 460 2 <1
Mercury 1.9 WL-SD-236 0.18 11 23
Nickel 35 WL-SD-236 23 2 <1
Selenium 4.7 WL-SD-242 2.0 2 2
Silver 94 WL-SD-238 1.0 94 2
Thallium NA NA NA
Vanadium 49 WL-SD-236 57 <1 6
Zinc 270 WL-RSD-239 121 2 1

Notes:
(1)   Analytes with maximum detected concentrations exceeding screening criteria in either Southern
       Wetland EA,  Bliss Brook EA, or Mechanics Pond EA
(2)  HQ = Hazard quotient.  The screening-level HQ = the maximum detected concentration divided by
      the ESV 
(3)  HQ = Total dose/TRV.  HQ resulting from the screening-level food chain model for great blue heron

(see Appendix C5)
(4)  Note that aluminum was not a sediment COPC, but has been included as it was a surface water COPC and the

screening-level food chain modeling results are presented in this table. 
Bold = HQ > 1
COPC - Contaminant of potential concern
EA - Exposure Area
ESV - Ecological Screening Value
HQ - Hazard quotient
NA - Not available
TRV - Toxicity Reference Value
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TABLE 21
SUMMARY OF SOIL SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
PROPERTY & SOUTHERN WETLAND

Maximum Location of Ecological 
Detected Maximum Screening ESV Shrew max Vole max Robin max Quail max

COPC Concentration Detected Value1 HQ2 HQ3,7 HQ4,7 HQ5,7 HQ6,7

(mg/Kg) Conc. (mg/Kg)

Volatile Organics
Methyl acetate 0.13 P-78-SB-09A NA NA NA NA NA NA

Semivolatile Organics
Benzo(a)anthracene 11 SS-06 1.1 10 6 <1 2 <1
Benzo(a)pyrene 9.7 SS-06 1.1 9 4 <1 1 <1
Benzo(b)fluoranthene 12 WL-SO-116-00-01 1.1 11 10 <1 3 <1
Benzo(g,h,i)perylene 5.9 SS-06 1.1 5 6 <1 2 <1
Benzo(k)fluoranthene 9.2 SS-06 1.1 8 8 <1 2 <1
Bis(2-ethylhexyl)phthalate 2.3 WL-SO-121-00-01 0.93 3 <1 <1 <1 <1
Caprolactam 0.61 WL-SO-110-2 NA NA NA NA NA NA
Carbazole 1.4 WL-RS0-102-0.7-1.7 NA NA <1 <1 NA NA
Chrysene 12 SS-06 1.1 11 9 <1 3 <1
Dibenz(a,h)anthracene 1.7 WL-SO-111-2 1.1 2 1 <1 <1 <1
Dibenzofuran 1.2 WL-RS0-102-0.7-1.7 NA NA <1 <1 NA NA
Fluoranthene 30 SS-06 29 1 NC NC NC NC
Indeno(1,2,3-cd)pyrene 5.8 SS-06 1.1 5 6 <1 2 <1
Pyrene 24 SS-06 1.1 22 14 2 4 2

Pesticides
4,4'-DDD 0.12 WL-SO-116-00-01 0.021 6 1 <1 <1 <1
4,4'-DDE 0.21 WL-SO-122-00-01 0.021 10 4 <1 2 <1
4,4'-DDT 1.8 WL-SO-122-00-01 0.021 86 28 <1 16 <1
Dieldrin 0.028 WL-SO-116-00-01 0.0049 6 <1 <1 1 <1
Endrin 0.035 WL-SO-121-00-01 0.010 3 <1 <1 <1 <1
Endrin aldehyde 0.047 WL-SO-122-00-01 0.011 4 <1 <1 <1 <1
Methoxychlor 0.057 WL-SO-116-00-01 0.020 3 <1 <1 NA NA

Inorganics
Aluminum 17000 SB-207A pH < 5.5 NA 16 2 11 4
Antimony 45 SS-07 0.27 167 159 16 NA NA
Barium 390 SB-207A 330 1 NC NC NC NC
Cadmium 2.5 SB-232A 0.36 7 5 <1 2 <1
Chromium 28300 SD-06A 26.00 1088 805 306 956 360
Cobalt 140 SB-207A 13 11 <1 <1 1 <1
Copper 2000 SB-207A 28 71 40 5 63 15
Cyanide 12 WL-SO-117-00-01 0.90 13 <1 <1 NA NA
Lead 1900 SS-04 11 173 18 3 80 33
Manganese 1800 SB-225A 220 8 <1 2 <1 <1
Mercury 0.42 WL-SO-117-00-01 0.10 4 5 4 2 <1
Nickel 440 SB-230A 38 12 250 4 58 2
Selenium 1.6 WL-SO-111-00-01 0.52 3 2 3 1 <1
Silver 700 SB-207A 4.2 167 49 1 139 10
Vanadium 66 SB-229A 7.8 8 <1 <1 8 5
Zinc 1000 SB-207A 46 22 2 2 3 1

Notes:
(1)  Analytes with maximum detected concentrations exceeding screening criteria were selected as
       COPCs
(2)  HQ = Hazard quotient.  The screening-level HQ = the maximum detected concentration divided by the ESV.
(3)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for short-tailed shrew (see Appendix C1) 
(4)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for meadow vole (see Appendix C2) 
(5)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for American robin (see Appendix C3) 
(6)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for bobwhite quail (see Appendix C4) 
(7)  Screening-level food chain models only include analytes with ESV HQ > 1 or "NA"
Bold = HQ > 1

COPC - Contaminant of potential concern
EA - Exposure Area
ESV - Ecological Screening Value
HQ - Hazard quotient
NA - Not available
NC - Not calculated.  Screening-level food chain model was not calculated for COPCs with ESV HQs less than or equal to 1
TRV - Toxicity Reference Value
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TABLE 22
SUMMARY OF SOIL SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
BLISS BROOK

Maximum Location of Ecological 
Detected Maximum Screening ESV Shrew max Vole max Robin max Quail max

COPC Concentration Detected Value1 HQ2 HQ3,7 HQ4,7 HQ5,7 HQ6,7

(mg/Kg) Conc. (mg/Kg)

Volatile Organics
Methyl acetate 0.0025 WL-SO-130-00-01 NA NA NA NA NA NA

Semivolatile Organics
Benzo(a)anthracene 3.8 WL-SO-138-2 1.1 3 2 <1 <1 <1
Benzo(a)pyrene 4.1 WL-SO-138-2 1.1 4 2 <1 <1 <1
Benzo(b)fluoranthene 4.6 WL-SO-138-2 1.1 4 4 <1 1 <1
Benzo(g,h,i)perylene 3.3 WL-SO-138-2 1.1 3 3 <1 <1 <1
Benzo(k)fluoranthene 3.5 WL-SO-138-2 1.1 3 3 <1 <1 <1
Bis(2-ethylhexyl)phthalate 2.0 WL-SO-138-2 0.93 2 <1 <1 <1 <1
Butylbenzylphthalate 0.41 WL-SO-138-2 0.24 2 NA NA NA NA
Caprolactam 0.21 WL-SO-138-2 NA NA NA NA NA NA
Carbazole 0.65 WL-SO-138-2 NA NA <1 <1 NA NA
Chrysene 5.1 WL-SO-138-2 1.1 5 4 <1 1 <1
Indeno(1,2,3-cd)pyrene 3.6 WL-SO-138-2 1.1 3 3 <1 <1 <1
Pyrene 7.4 WL-SO-138-2 1.1 7 4 <1 1 <1

Pesticides
4,4'-DDT 0.022 WL-SO-138-2 0.021 1 NC NC NC NC
Methoxychlor 0.050 WL-SO-138-2 0.020 3 <1 <1 NA NA

PCBs
Aroclor-1260 0.15 WL-SO-138-2 0.00033 452 7 3 NA NA

Inorganics 8

Aluminum 13400 SB-304A pH < 5.5 NA 13 <1 9 3
Antimony 2.3 WL-SO-138-00-01 0.27 9 8 <1 NA NA
Cadmium 2.6 SB-300A 0.36 7 5 <1 2 <1
Chromium 4460 WL-SO-138-00-01 26 172 127 12 151 56
Chromium, Hexavalent 13 NA 130 <1 <1 <1 NA NA
Copper 79 WL-SO-138-00-01 28 3 2 <1 2 <1
Cyanide 2.5 WL-SO-135-00-01 0.90 3 <1 <1 NA NA
Lead 876 SB-108A 11 80 9 <1 40 15
Manganese 2050 WL-SO-138-00-01 220 9 <1 <1 <1 <1
Mercury 0.42 WL-SO-137-00-01 0.10 4 5 <1 2 <1
Selenium 5.8 SB-302A 0.52 11 5 2 3 3
Silver 50 WL-SO-136-00-01 4.2 12 3 <1 10 <1
Vanadium 31 SB-300A 7.8 4 <1 <1 4 2
Zinc 231 SB-300A 46 5 1 <1 2 <1

Notes:
(1)  Analytes with maximum detected concentrations exceeding screening criteria were selected as
       COPCs
(2)  HQ = Hazard quotient.  The screening-level HQ = the maximum detected concentration divided by the ESV.
(3)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for short-tailed shrew (see Appendix C1) 
(4)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for meadow vole (see Appendix C2) 
(5)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for American robin (see Appendix C3) 
(6)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for bobwhite quail (see Appendix C4) 
(7)  Screening-level food chain models only include analytes with screening-level HQ > 1 or "NA"
(8)  Note that hexavalent chromium was not a soil COPC, but has been included as it was a surface water COPC and the

screening-level food chain modeling results are presented in this table. It was not detected in Bliss Brook soil, so half of the maximum non-detect
is presented.

Bold = HQ > 1

COPC - Contaminant of potential concern
EA - Exposure Area
ESV - Ecological Screening Value
HQ - Hazard quotient
NA - Not available
NC - Not calculated.  Screening-level food chain model was not calculated for COPCs with ESV HQs less than or equal to 1
TRV - Toxicity Reference Value
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TABLE 23
SUMMARY OF SOIL SCREENING-LEVEL HQ VALUES

WALTON & LONSBURY SUPERFUND SITE
REFERENCE

Maximum Location of Ecological 
Detected Maximum Screening ESV Shrew max Vole max Robin max Quail max

COPC Concentration Detected Value1 HQ2 HQ3 HQ4 HQ5 HQ6

(mg/Kg) Conc.2 (mg/Kg)

Volatile Organics
Methyl acetate NA NA NA NA NA NA

Semivolatile Organics
Benzo(a)anthracene 0.73 WL-SO-143-00-01 1.1 <1 <1 <1 <1 <1
Benzo(a)pyrene 1.1 WL-SO-143-00-01 1.1 1 <1 <1 <1 <1
Benzo(b)fluoranthene 2.6 WL-SO-143-00-01 1.1 2 2 <1 <1 <1
Benzo(g,h,i)perylene 1.4 WL-SO-143-00-01 1.1 1 1 <1 <1 <1
Benzo(k)fluoranthene 0.79 WL-SO-143-00-01 1.1 <1 <1 <1 <1 <1
Bis(2-ethylhexyl)phthalate 3.2 WL-SO-146-2 0.93 3 <1 <1 <1 <1
Butylbenzylphthalate 0.24 <1 NA NA NA NA
Caprolactam 0.14 WL-SO-120-2 NA NA NA NA NA NA
Carbazole NA NA <1 <1 NA NA
Chrysene 1.7 WL-SO-143-00-01 1.1 2 1 <1 <1 <1
Dibenz(a,h)anthracene 0.20 WL-SO-143-00-01 1.1 <1 <1 <1 <1 <1
Dibenzofuran NA NA <1 <1 NA NA
Fluoranthene 2.1 WL-SO-143-00-01 29 <1 <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene 1.7 WL-SO-143-00-01 1.1 2 2 <1 <1 <1
Pyrene 1.5 WL-SO-143-00-01 1.1 1 <1 <1 <1 <1

Pesticides
4,4'-DDD 0.022 WL-SO-146-2 0.021 1 <1 <1 <1 <1
4,4'-DDE 0.049 WL-SO-145-00-01 0.021 2 1 <1 <1 <1
4,4'-DDT 0.019 WL-SO-146-2 0.021 <1 <1 <1 <1 <1
Dieldrin 0.0049 <1 <1 <1 3 <1
Endrin 0.010 <1 <1 <1 <1 <1
Endrin aldehyde 0.0079 WL-SO-125-00-01 0.011 <1 <1 <1 <1 <1
Methoxychlor 0.023 WL-SO-143-00-01 0.020 1 <1 <1 NA NA

PCBs
Aroclor-1260 0.088 WL-SO-146-2 0.00033 265 4 2 NA NA

Inorganics 7

Aluminum 13700 P-14-SS-01 pH < 5.5 NA 13 <1 9 3
Antimony 0.86 WL-SO-146-2 0.27 3 3 <1 NA NA
Barium 104 WL-SO-143-00-01 330 <1 <1 <1 <1 <1
Cadmium 3.2 WL-SO-143-00-01 0.36 9 6 <1 3 <1
Chromium 30 WL-SO-141-2 26 1 <1 <1 1 <1
Chromium, Hexavalent 0.050 WL-SO-144-00-01 130 <1 <1 <1 NA NA
Cobalt 7.3 WL-SO-126-00-01 13 <1 <1 <1 <1 <1
Copper 84 WL-SO-115-00-01 28 3 2 <1 3 <1
Cyanide 1.0 WL-SO-146-2 0.90 1 <1 <1 NA NA
Lead 306 WL-SO-142-2 11 28 4 <1 16 6
Manganese 491 WL-SO-146-2 220 2 <1 <1 <1 <1
Mercury 1.3 WL-SO-142-2 0.10 13 8 1 4 2
Nickel 22 WL-SO-115-00-01 38 <1 12 <1 3 <1
Selenium 2.2 WL-SO-146-2 0.52 4 2 <1 1 <1
Silver 12 WL-SO-142-2 4.2 3 <1 <1 2 <1
Vanadium 36 WL-SO-115-00-01 7.8 5 <1 <1 4 3
Zinc 302 WL-SO-143-00-01 46 7 2 <1 2 <1

Notes:
(1)   Analytes with maximum detected concentrations exceeding screening criteria in either Southern
       Wetland EA or Bliss Brook EA
(2)  HQ = Hazard quotient.  The screening-level HQ = the maximum detected concentration divided by the ESV.
(3)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for short-tailed shrew (see Appendix C1) 
(4)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for meadow vole (see Appendix C2) 
(5)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for American robin (see Appendix C3) 
(6)  HQ = Total dose/TRV. HQ resulting from the screening-level food chain model for bobwhite quail (see Appendix C4) 
(7)  Note that hexavalent chromium was not a soil COPC, but has been included as it was a surface water COPC and the

screening-level food chain modeling results are presented in this table. 
Bold = HQ > 1

COPC - Contaminant of potential concern
EA - Exposure Area
ESV - Ecological Screening Value
HQ - Hazard quotient
NA - Not available
TRV - Toxicity Reference Value
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TABLE 24
COPC SUMMARY

WALTON & LONSBURY SUPERFUND SITE

Sediment Surface Water Soil
Property & Property & Property &

Chemical Southern Bliss Mechanics Southern Bliss Mechanics Southern Bliss
Wetland Brook Pond Wetland Brook Pond Wetland Brook

Volatile Organics
1,1,1-Trichloroethane X
1,1-Dichloroethane X
1,1-Dichloroethene X
2-Butanone X
Acetone X X X
Bromodichloromethane X1
Carbon disulfide X X X
Chloroform X
Dibromochloromethane X1
Dichlorodifluoromethane X1
Methyl acetate X1 X1 X1 X1 X1 X1
Methyl tert-butyl ether X1
Toluene X
Trichloroethene X

Semivolatile Organics
2-Methylnaphthalene X X
4-Chloroaniline X
Acenaphthene X X X
Acenaphthylene X X X
Anthracene X X X
Benzaldehyde X1 X1
Benzo(a)anthracene X X X X X
Benzo(a)pyrene X X X X X
Benzo(b)fluoranthene X X X X X
Benzo(g,h,i)perylene X X X X X
Benzo(k)fluoranthene X X X X X
Bis(2-ethylhexyl)phthalate X X X
Butylbenzylphthalate X
Caprolactam X1 X1 X1 X1 X1
Carbazole X1 X1 X1
Chrysene X X X X X
Dibenz(a,h)anthracene X X X
Dimethylphthalate X1
Fluoranthene X X X
Fluorene X X
Indeno(1,2,3-cd)pyrene X X X X X
Phenanthrene X X X
Pyrene X X X X X

Pesticides
4,4'-DDD X X X
4,4'-DDE X X X X
4,4'-DDT X X X X
Dieldrin X
Endrin aldehyde X
gamma-Chlordane X
Heptachlor epoxide X X
Methoxychlor X X X

PCBs
Aroclor-1260 X X

Page 1 of 2 Overall COPC Summary Table-092315.xls [Summary]
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TABLE 24
COPC SUMMARY

WALTON & LONSBURY SUPERFUND SITE

Sediment Surface Water Soil
Property & Property & Property &

Chemical Southern Bliss Mechanics Southern Bliss Mechanics Southern Bliss
Wetland Brook Pond Wetland Brook Pond Wetland Brook

Inorganics 
Aluminum X2 X2 X X X X
Antimony X X X
Arsenic X X
Barium X X X X X X
Beryllium X1 X1 X1
Cadmium X X X X X
Chromium X X X X X X X
Chromium, Hexavalent X1 X1 X1 X
Cobalt X X
Copper X X X X X X
Cyanide X X X X X
Iron X X X X X
Lead X X X X X X X
Manganese X X X X X X X X
Mercury X X X X X
Nickel X X X
Selenium X X X
Silver X X X X X X
Thallium X1 X1
Vanadium X X
Zinc X X X X X

Notes:
X - Selected as a COPC based on HQ > 1
X1 - Selected as a COPC due to a lack of an ESV
X2 - Selected as a COPC in surface water, and resulting in an HQ > 1 in the great blue heron model

COPC - Contaminant of potential concern
ESV - Ecological Screening Value

Page 2 of 2 Overall COPC Summary Table-092315.xls [Summary]
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FIGURE 4.
ECOLOGICAL CONCEPTUAL SITE MODEL
WALTON & LONSBURY SUPERFUND SITE
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Note that this figure presents sample location identifiers only for reference
locations.  Refer to Figures 14 and 15 for the identifiers of the sample locations
associated with specific exposure areas.

r. .. 

--}11i;"'." 
":•.l -'~-

AECOM 

I• 

-' . '. 

·. 

• 

' 

• 

D 

cs== 
~ 

~ILl -D 
D 

• 

• 
;• 
·' •• 



!

!

!!

!

!!!

!

!

!

!

! !

!

!

!!

!!!

!

!!

!!!

!
!

!

!
!

!
!

!
!

!
!

!

!!

! !!!

!

!

!

!!

!

!

!

! !
!

!

!

!

!!!!

!!!!!

!!!!!

!!!!!!

!

!

!

!

!

!

!!

!

!

!

!

!

!

NO
RT

H A
VE

NU
E

DEANVILLE ROAD

WALTON STREET

PAULETTE LANE

SO-109

SO-110

SO-111

SO-407

SO-102

SO-109

SO-110

SO-111

SO-113

SO-116

SO-117

SO-118

SO-119

SO-121

SO-122

SO-147

P-78-SB-01P-78-SB-03
P-78-SB-04

P-78-SB-05

P-78-SB-09
P-78-SB-10

P-78-SB-14
P-78-SB-15

P-78-SB-19
P-78-SB-20

P-78-SB-24
P-78-SB-25

PASI_SB-04
PASI_SB-05

PASI_SB-07

PASI_SB-09

PASI_SB-10

PASI_SB-11
PASI_SB-12

PASI_SB-13PASI_SB-14 PASI_SB-17
PASI_SB-18

PASI_SB-20

SB-204

SB-207

SB-214SB-215SB-216SB-217

SB-221SB-222SB-223SB-224SB-225

SB-229SB-230SB-231SB-232

SB-249
SB-250

P-01-SS-02B

P-01-SS-03B

P-04-SS-03

P-04-SS-06

P-06-SS-02

P-06-SS-03

P-07-SS-02

P-09-SS-02

P-09-SS-07

SD-03

SD-05A

SD-06A

P-78-SB-29

1:1,200

Legend
!

Property & Southern Wetland
Soil Sample
PRB Groundwater Treatment Trench    
Groundwater Collection Pipe
Fence Surveyed
Former Building Footprint
Limit of Cover Installed by Removal Program

Combined Wetlands
Emergent/Open Water Wetland
Forested/Shrub Wetland
Open Water
Bridge
Time Critical Removal

G:
\Pr

oje
cts

\H
AZ

WA
ST

E\6
03

08
11

5W
AL

\M
ap

s\S
cre

en
ing

Le
ve

lRi
sk

As
se

ss
me

nt\
Fig

14
_S

oil
_P

rop
ert

yS
ou

the
rnW

etl
an

d.m
xd

FIGURE 14.
WALTON & LONSBURY

SOIL SAMPLING LOCATIONS
PROPERTY & SOUTHERN WETLANDS

I
0 100 20050

Feet

SB-250     Historic Sample
SO-105     AECOM Phase I
SO-109     AECOM Phase II

!
!!

!!
!

!

!

!

!

!!

!
!! !

!

!

!!

!

!

!

!
!

!

!

P-78-SB-01
P-78-SB-02

P-78-SB-03
P-78-SB-04

PASI_SB-04

PASI_SB-05

PASI_SB-06

PASI_SB-07
PASI_SB-08

PASI_SB-09

PASI_SB-11

PASI_SB-12

PASI_SB-13

PASI_SB-14

PASI_SB-15

PASI_SB-16

PASI_SB-17

PASI_SB-18

PASI_SB-20

SO-105 SO-147

SEE DETAIL MAP

DETAIL MAP

----

~ 
~ 

~ 
~ 

1111 
D 
m 
AECOM 

, 



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!
!

!!!
! !!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

SO-136

SO-135
SO-138

SO-403

SO-402

SO-401

SO-128

SO-129

SO-130

SO-131

SO-133

SO-132

SO-134

SO-136

SO-135

SO-137

SO-138

SB-302

R-01-SB-10R-01-SB-37

R-01-SB-103
R-01-SB-108
R-01-SB-109

R-01-SB-116

R-01-SB-117
R-02-SB-118

R-02-SB-126

R-04-SB-172

R-04-SB-173

SB-300

SB-301

SB-303

SB-304

P-05-SS-01

P-05-SS-04

P-05-SS-05

P-05-SS-06

P-17-SS-07AB

P-18-SS-07
P-18-SS-08

P-18-SS-09

P-19-SS-03

P-20-SS-04A

P-21-SS-03

P-21-SS-04

P-22-SS-07

P-22-SS-09A
P-22-SS-10A

P-23-SS-02

P-23-SS-06

PAULETTE LANE

LINCOLN AVENUE

WATER STREET

RO
OS

EV
EL

T S
TR

EE
T

PAYSON STREET

BL
AC

KB
OU

RN
 R

OA
D

ROUNDS PLACE

WEST STREET

AS
HT

ON
 R

OA
D

NO
RT

H A
VE

NU
E

1:1,600

Legend
!

Bliss Brook
Soil Sample
Bliss Brook
PRB Groundwater Treatment Trench
Groundwater Collection Pipe
Fence Surveyed
Former Building Footprint
Area of Excavation by Removal Program
Limit of Cover Installed by Removal Program

Combined Wetlands
Emergent/Open Water Wetland
Forested/Shrub Wetland
Open Water
Bridge
Time Critical Removal

G:
\Pr

oje
cts

\H
AZ

WA
ST

E\6
03

08
11

5W
AL

\M
ap

s\S
cre

en
ing

Le
ve

lRi
sk

As
se

ss
me

nt\
Fig

15
_S

oil
_B

liss
Br

oo
k.m

xd

FIGURE 15.
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APPENDIX A 

SITE PHOTOS 



 
Photo 1.  W&L Property and Southern Wetland Exposure Area (EA).  W&L 
Property. May, 7, 2015. 
 

 
Photo 2.  W&L Property and Southern Wetland EA.  W&L Property from the 
Southern Wetland, looking Northwest. April 14, 2014. 
  



 
Photo 3.  W&L Property and Southern Wetland EA.  Southern Wetland, looking 
south from the W&L Property. April 14, 2014.  
 
 

 
Photo 4.  W&L Property and Southern Wetland EA.  Southern Wetland near 
Deanville Road, looking northeast. April 14, 2014.  
 



 
 

 
Photo 5.  W&L Property and Southern Wetland EA.  Southern Wetland near 
Deanville Road, looking northwest. April 14, 2014.  
 

 
Photo 6.  W&L Property and Southern Wetland EA.  Southern Wetland near SD-
203.  June 19, 2014. 



 
Photo 7.  Bliss Brook EA.  In the restored section of Bliss Brook in the Time 
Critical Removal Area, looking south toward SD-208.  April 14, 2014. 
 

 
Photo 8.  Bliss Brook EA.  In the restored section of Bliss Brook at SD-208, 
looking northeast. June 21, 2014.  



 
Photo 9.  Bliss Brook EA. In the restored section of Bliss Brook at SD-208, 
looking downstream (south). April 14, 2014. 
 

 
Photo 10.  Bliss Brook EA.  Bliss Brook north of West Street. April 14, 2014. 
  



 Photo 11.  Bliss Brook EA.  Bliss Brook south of West Street. April 14, 2014. 
 

 
Photo 12.  Mechanics Pond EA.   Bungay River looking west toward Mechanics 
Pond from the confluence with Bliss Brook.  April 14, 2014. 
  



 
Photo 13.  Mechanics Pond EA.  Northern end of Mechanics Pond looking west. 
April 14, 2014. 
 

 
Photo 14.  Mechanics Pond EA.  Mechanics Pond from Milk Street, looking 
west.  April 14, 2014. 
 
 



 Photo 15.  Mechanics Pond EA.  Southern end of Mechanics Pond from the 
shore near SD-308, looking west.  April 14, 2014. 
 

Photo 16.  Reference.  Bungay River, upstream (east) of Bank Street.  April 14, 
2014.  



Photo 17. Reference.  Wetland east of Mayhew Road, near SD-240. May 7, 
2015. 
 

 

 
Photo 18.  Reference.  Bliss Brook, looking north near SD-206. April 14, 2014.  
  



 
 

Photo 19.  Reference.  Bliss Brook, Near Manorhaven Road, looking north.  
April 14, 2014. 
 

 
Photo 20. Reference.  Blackington Pond (upstream on the Bungay River), 
looking west toward Main Street. 



APPENDIX B 

DATA USED IN SLERA 



TABLE B-1.  HISTORICAL SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH (ft)
END DEPTH 

(ft)
Sample Type Date Sampled

Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Hist.-Exp Trp Rpt Sediment SD-01C SD-01C 0 1 Field Sample 25-Jan-12 Y N Reference Reference
Hist.-Exp Trp Rpt Sediment SD-01D SD-01D 0 1 Field Sample 25-Jan-12 Y N Reference Reference

Hist.-Exp Trp Rpt Sediment SD-04B SD-04B 0 1 Field Duplicate 26-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Sediment SD-04B SD-08B 0 1 Field Duplicate 26-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Sediment SD-07A SD-07A 0 1 Field Sample 25-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Sediment SD-09 SD-09 0 1 Field Sample 02-Feb-12 N N South of Deanville Rd (manhole) Not Eco habitat
May screen for removal 

purposes

Hist.-RA Ph 4 Sediment DOT-03 DOT-03 0 0.5 Field Sample 07-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment DOT-04 DOT-04 0 0.5 Field Sample 07-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment DOT-05 DOT-05 0 0.5 Field Sample 07-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment DOT-07 DOT-07 0 0.5 Field Duplicate 07-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment DOT-07 DOT-100 0 0.5 Field Duplicate 07-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-101 P78 SB-101A 0 0.5 Field Sample 22-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-102 P78 SB-102A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-104 P78 SB-104A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-107 P78 SB-107A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-108 P78 SB-108A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-111 P78 SB-111A 0 0.5 Field Sample 22-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-112 P78 SB-112A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-113 P78 SB-113B 0.75 1.25 Field Sample 21-Apr-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 4 Sediment P78 SB-114 P78 SB-114A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-115 P78 SB-115B 0.75 1.25 Field Sample 21-Apr-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 4 Sediment P78 SB-117 P78 SB-117B 0.75 1.25 Field Sample 21-Apr-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 4 Sediment P78 SB-118 P78 SB-118A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-119 P78 SB-119A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-120 P78 SB-120B 0.75 1.25 Field Duplicate 21-Apr-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 4 Sediment P78 SB-120 P78 SB-150B 0.75 1.25 Field Duplicate 21-Apr-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 4 Sediment P78 SB-121 P78 SB-121A 0 0.5 Field Sample 22-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-122 P78 SB-122A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 4 Sediment P78 SB-123 P78 SB-123B 0.75 1.25 Field Sample 21-Apr-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 4 Sediment P78 SB-124 P78 SB-124B 0.75 1.25 Field Sample 21-Apr-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 4 Sediment P78 SB-125 P78 SB-125A 0 0.5 Field Sample 21-Apr-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
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TABLE B-1.  HISTORICAL SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH (ft)
END DEPTH 

(ft)
Sample Type Date Sampled

Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Hist.-RA Ph 5 Sediment SB-201 SB-201A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Sediment SB-201 SB-201B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-201 SB-201C 1.5 2 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-202 SB-202A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Sediment SB-202 SB-202B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-202 SB-202C 1.5 2 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-203 SB-203A 0 0.5 Field Duplicate 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Sediment SB-203 SB-203B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-203 SB-203C 1.5 2 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-203 SB-273A 0 0.5 Field Duplicate 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Sediment SB-208 SB-208A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Sediment SB-208 SB-208B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-208 SB-208C 1.5 2 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-209 SB-209A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Sediment SB-209 SB-209B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Sediment SB-210 SB-210B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-Exp Trp Rpt Soil SD-03 SD-03 0 0.25 Field Sample 26-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Soil SD-05A SD-05A 0 1 Field Sample 25-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Soil SD-06A SD-06A 0 1 Field Sample 25-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Soil P-01-SS-02B P-01-SS-02B 0.2 1 Field Sample 02-Feb-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Soil P-01-SS-03B P-01-SS-03B 0.2 1 Field Sample 02-Feb-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Hist.-Exp Trp Rpt Soil P-02-SS-01 P-02-SS-01 0 0.5 Field Sample 02-Feb-12 N N Residential, <27 mg/L Cr, don't use Eco Outside of Exposure Area Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-03-SS-05 P-03-SS-05 0 0.25 Field Sample 01-Feb-12 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area

Hist.-Exp Trp Rpt Soil P-04-SS-03 P-04-SS-03 0 1 Field Sample 31-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Soil P-04-SS-06 P-04-SS-06 0 1 Field Sample 31-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Hist.-Exp Trp Rpt Soil P-04-SS-09 P-04-SS-09 0 1 Field Sample 31-Jan-12 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-05-SS-01 P-05-SS-01 0 0.7 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-05-SS-04 P-05-SS-04 0 0.7 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-05-SS-05 P-05-SS-05 0 0.5 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-05-SS-06 P-05-SS-06 0 0.5 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding

Hist.-Exp Trp Rpt Soil P-06-SS-02 P-06-SS-02 0 1 Field Sample 31-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Soil P-06-SS-03 P-06-SS-03 0 1 Field Sample 31-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Hist.-Exp Trp Rpt Soil P-06-SS-07 P-06-SS-07 0 1 Field Sample 31-Jan-12 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-06-SS-08 P-06-SS-08 0 1 Field Sample 31-Jan-12 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary

Hist.-Exp Trp Rpt Soil P-07-SS-02 P-07-SS-02 0 1 Field Duplicate 31-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
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Sampling Round Matrix Location Sample ID
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Hist.-Exp Trp Rpt Soil P-07-SS-02 P-30-SS-02 0 1 Field Duplicate 31-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Hist.-Exp Trp Rpt Soil P-08-SS-02 P-08-SS-02 0 0.5 Field Sample 01-Feb-12 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary

Hist.-Exp Trp Rpt Soil P-09-SS-02 P-09-SS-02 0 1 Field Sample 31-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-Exp Trp Rpt Soil P-09-SS-07 P-09-SS-07 0 1 Field Sample 31-Jan-12 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Hist.-Exp Trp Rpt Soil P-10-SS-03 P-10-SS-03 0 0.5 Field Sample 31-Jan-12 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-11-SS-03 P-11-SS-03 0 0.7 Field Sample 31-Jan-12 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary

Hist.-Exp Trp Rpt Soil P-12-SS-01A P-12-SS-01A 0 0.2 Field Sample 02-Feb-12 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-Exp Trp Rpt Soil P-12-SS-06A P-12-SS-06A 0 0.2 Field Sample 02-Feb-12 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-12-SS-06B P-12-SS-06B 0.2 0.8 Field Sample 02-Feb-12 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-13-SS-03A P-13-SS-03A 0 0.3 Field Sample 02-Feb-12 N N Residential Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-13-SS-05A P-13-SS-05A 0 0.2 Field Sample 02-Feb-12 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-14-SS-01 P-14-SS-01 0 0.5 Field Duplicate 01-Feb-12 Y N Reference Upper Bliss Brook Reference
Hist.-Exp Trp Rpt Soil P-14-SS-01 P-32-SS-01 0 0.5 Field Duplicate 01-Feb-12 Y N Reference Upper Bliss Brook Reference
Hist.-Exp Trp Rpt Soil P-14-SS-02 P-14-SS-02 0 0.5 Field Sample 01-Feb-12 Y N Reference Upper Bliss Brook Reference
Hist.-Exp Trp Rpt Soil P-15-SS-03 P-15-SS-03 0 0.5 Field Sample 01-Feb-12 Y N Reference Upper Bliss Brook Reference
Hist.-Exp Trp Rpt Soil P-16-SS-02 P-16-SS-02 0 0.5 Field Sample 01-Feb-12 Y N Reference Upper Bliss Brook Reference
Hist.-Exp Trp Rpt Soil P-16-SS-03 P-16-SS-03 0 0.5 Field Sample 01-Feb-12 Y N Reference Upper Bliss Brook Reference
Hist.-Exp Trp Rpt Soil P-16-SS-04 P-16-SS-04 0 0.5 Field Sample 01-Feb-12 Y N Reference Upper Bliss Brook Reference
Hist.-Exp Trp Rpt Soil P-17-SS-07AB P-17-SS-07A 0 0.25 Field Sample 02-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-17-SS-07AB P-17-SS-07B 1 1.5 Field Sample 02-Feb-12 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-Exp Trp Rpt Soil P-18-SS-04 P-18-SS-04 0.5 1.2 Field Sample 01-Feb-12 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-18-SS-07 P-18-SS-07 0 0.5 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-18-SS-08 P-18-SS-08 0 0.25 Field Sample 02-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-18-SS-09 P-18-SS-09 0 0.25 Field Sample 02-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-19-SS-03 P-19-SS-03 0 0.5 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-20-SS-01 P-20-SS-01 0 0.5 Field Sample 01-Feb-12 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-20-SS-04A P-20-SS-04A 0 0.2 Field Duplicate 02-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-20-SS-04A P-31-SS-04A 0 0.2 Field Duplicate 02-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-21-SS-03 P-21-SS-03 0 0.7 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-21-SS-04 P-21-SS-04 0 0.5 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-21-SS-06 P-21-SS-06 0 0.5 Field Sample 03-Feb-12 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-22-SS-01AB P-22-SS-01A 0 0.7 Field Sample 01-Feb-12 Y N Reference Reference
Hist.-Exp Trp Rpt Soil P-22-SS-01AB P-22-SS-01B 0.7 1 Field Sample 01-Feb-12 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Reference
Hist.-Exp Trp Rpt Soil P-22-SS-07 P-22-SS-07 0 0.5 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-22-SS-08 P-22-SS-08 0 0.8 Field Sample 01-Feb-12 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil P-22-SS-09A P-22-SS-09A 0 0.2 Field Sample 02-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-22-SS-10A P-22-SS-10A 0 0.2 Field Sample 02-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-23-SS-02 P-23-SS-02 0 0.5 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-23-SS-06 P-23-SS-06 0 0.5 Field Sample 01-Feb-12 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-Exp Trp Rpt Soil P-24-SS-04 P-24-SS-04 0 0.7 Field Sample 01-Feb-12 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-Exp Trp Rpt Soil SO-01B SO-01B 0.2 0.8 Field Sample 25-Jan-12 Y N Reference Reference

Hist.-RA Ph 1 Soil ISB-01 ISB-01A 0 1 Field Sample 06-Aug-10 N Y W&L property (on-site) Not good habitat
Hist.-RA Ph 1 Soil ISB-01 ISB-01B 1.25 1.25 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil ISB-01 ISB-01C 0 2.58 Field Sample 06-Aug-10 N Y W&L property (on-site) Not good habitat
Hist.-RA Ph 1 Soil ISB-01 ISB-01D 1.1 1.1 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil ISB-01 ISB-01E 1.3 1.3 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil ISB-01 ISB-01F 0 1.7 Field Sample 06-Aug-10 N Y W&L property (on-site) Not good habitat
Hist.-RA Ph 1 Soil ISB-02 ISB-02 0 1 Field Sample 10-Aug-10 N Y W&L property (on-site) Not good habitat
Hist.-RA Ph 1 Soil PASI_SB-01 SB-01A 2 3 Field Sample 05-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-01 SB-01B 6 7 Field Sample 05-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-01 SS-01 0 1 Field Sample 05-Aug-10 N Y W&L property (on-site) Not good habitat
Hist.-RA Ph 1 Soil PASI_SB-02 SB-02A 2 3 Field Sample 05-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-02 SB-02B 4 5 Field Sample 05-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-02 SS-02 0 1 Field Sample 05-Aug-10 N Y W&L property (on-site) Not good habitat
Hist.-RA Ph 1 Soil PASI_SB-03 SB-03A 2 3 Field Sample 05-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-03 SB-03B 6 7 Field Sample 05-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-03 SS-03 0 1 Field Sample 05-Aug-10 N Y W&L property (on-site) Not good habitat
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Hist.-RA Ph 1 Soil PASI_SB-04 SB-04A 2 3 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-04 SB-04B 4 5 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-04 SS-04 0 1 Field Sample 05-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-05 SB-05A 2 3 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-05 SB-05B 4 5 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-05 SS-05 0 1 Field Duplicate 05-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-05 SS-50 0 1 Field Duplicate 05-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-06 SB-06A 2 3 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-06 SB-06B 7 8 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-06 SS-06 0 1 Field Sample 05-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-07 SB-07A 2 3 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-07 SB-07B 5 6 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-07 SS-07 0 1 Field Duplicate 06-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-07 SS-51 0 1 Field Duplicate 06-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-08 SB-08A 2 3 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-08 SB-08B 6 7 Field Sample 06-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-08 SS-08 0 1 Field Sample 06-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-09 SB-09A 2 3 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-09 SB-09B 4 5 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-09 SS-09 0 1 Field Sample 06-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-10 SB-10A 2 3 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-10 SB-10B 3 4 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-10 SS-10 0 1 Field Sample 06-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-11 SB-11A 2 3 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-11 SS-11 0 1 Field Sample 09-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-12 SB-12A 2 3 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-12 SS-12 0 1 Field Duplicate 09-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-12 SS-52 0 1 Field Duplicate 09-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-13 SS-13 0 1 Field Sample 09-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-14 SS-14 0 1 Field Sample 09-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-15 SB-15A 2 3 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-15 SS-15 0 1 Field Sample 09-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil PASI_SB-16 SB-16A 2 3 Field Sample 09-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-16 SS-16 0 1 Field Sample 09-Aug-10 Y Y W&L property (on-site)

Hist.-RA Ph 1 Soil PASI_SB-17 SB-17A 2 3 Field Sample 09-Aug-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 1 Soil PASI_SB-17 SS-17 0 1 Field Sample 09-Aug-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 1 Soil PASI_SB-18 SB-18A 2 3 Field Sample 09-Aug-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 1 Soil PASI_SB-18 SS-18 0 1 Field Sample 09-Aug-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Hist.-RA Ph 1 Soil PASI_SB-20 SB-20A 2 3 Field Sample 10-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-20 SB-20B 8 9 Field Sample 10-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil PASI_SB-20 SS-20 0 1 Field Sample 09-Aug-10 Y Y W&L property (on-site)
Hist.-RA Ph 1 Soil SB-21 SB-21A 1.5 2.5 Field Sample 10-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil SB-21 SB-21B 3.5 4 Field Sample 10-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil SB-21 SB-21C 0 4 Field Sample 10-Aug-10 N Y W&L property (on-site) Not good habitat
Hist.-RA Ph 1 Soil SB-21 SS-21 0.5 1 Field Sample 10-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil SB-22 SS-22 0.5 1 Field Sample 10-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil SB-22 SS-53 0.5 1 Field Sample 10-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 1 Soil SB-23 SS-23 0.5 1 Field Sample 10-Aug-10 N Y W&L property (on-site) Below depth of interest
Hist.-RA Ph 2 Soil R-03F-SB-01 P-37F-SB-01A 0 0.5 Field Sample 17-Dec-10 N N Front yard of R-03 Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-03F-SB-01 P-37F-SB-01B 0.75 1.25 Field Sample 17-Dec-10 N N Front yard of R-03 Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-03F-SB-01 P-37F-SB-01C 1.5 2 Field Sample 17-Dec-10 N N Front yard of R-03 Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-03F-SB-02 P-37F-SB-02A 0 0.5 Field Sample 17-Dec-10 N N Front yard of R-03 Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-03F-SB-02 P-37F-SB-02B 0.75 1.25 Field Sample 17-Dec-10 N N Front yard of R-03 Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-07/P-5F-SB-01 P-05F-SB-01A 0 0.5 Field Duplicate 17-Dec-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-07/P-5F-SB-01 P-05F-SB-01B 0.75 1.25 Field Sample 17-Dec-10 N N Western-most residence east of N. Street (R-07) Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-07/P-5F-SB-01 P-05F-SB-01C 1.5 2 Field Sample 17-Dec-10 N N Western-most residence east of N. Street (R-07) Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-07/P-5F-SB-01 P-05F-SB-10A 0 0.5 Field Duplicate 17-Dec-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
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Hist.-RA Ph 2 Soil R-07/P-5F-SB-02 P-05F-SB-02A 0 0.5 Field Sample 17-Dec-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-08/PF-30F-SB-01 P-30F-SB-01A 0 0.5 Field Sample 17-Dec-10 N N Northern-most residence east of N. Street (R-08) Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-08/PF-30F-SB-01 P-30F-SB-01B 0.75 1.25 Field Sample 17-Dec-10 N N Northern-most residence east of N. Street (R-08) Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-08/PF-30F-SB-01 P-30F-SB-01C 1.5 2 Field Sample 17-Dec-10 N N Northern-most residence east of N. Street (R-08) Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-08/PF-30F-SB-02 P-30F-SB-02A 0 0.5 Field Sample 17-Dec-10 N N Northern-most residence east of N. Street (R-08) Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-08/PF-30F-SB-02 P-30F-SB-02B 0.75 1.25 Field Sample 17-Dec-10 N N Northern-most residence east of N. Street (R-08) Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-08/PF-30F-SB-02 P-30F-SB-02C 1.5 2 Field Sample 17-Dec-10 N N Northern-most residence east of N. Street (R-08) Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil SB-300 SB-300A 0 0.5 Field Sample 17-Dec-10 Y N Bliss Brook, including adjacent areas subject to flooding Reference
Hist.-RA Ph 2 Soil SB-300 SB-300B 0.75 1.25 Field Sample 17-Dec-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Reference
Hist.-RA Ph 2 Soil SB-301 SB-301A 0 0.5 Field Sample 17-Dec-10 Y N Bliss Brook, including adjacent areas subject to flooding Reference
Hist.-RA Ph 2 Soil SB-302 SB-302A 0 0.5 Field Sample 17-Dec-10 Y N Bliss Brook, including adjacent areas subject to flooding Reference
Hist.-RA Ph 2 Soil SB-303 SB-303A 0 0.5 Field Sample 17-Dec-10 Y N Bliss Brook, including adjacent areas subject to flooding Reference
Hist.-RA Ph 2 Soil SB-304 SB-304A 0 0.5 Field Sample 17-Dec-10 Y N Bliss Brook, including adjacent areas subject to flooding Reference
Hist.-RA Ph 2 Soil R-01-SB-01 P-51-SB-01A 0 0.5 Field Sample 04-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-01 P-51-SB-01B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-01 P-51-SB-01C 1.5 2 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-01 P-51-SB-55C 1.5 2 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-02 P-51-SB-02A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-02 P-51-SB-02B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-02 P-51-SB-02C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-03 P-51-SB-03A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-03 P-51-SB-03B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-03 P-51-SB-03C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-04 P-51-SB-04A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-04 P-51-SB-04B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-04 P-51-SB-04C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-05 P-51-SB-05A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-05 P-51-SB-05B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-05 P-51-SB-05C 1.5 2 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-05 P-51-SB-54C 1.5 2 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-06 P-51-SB-06A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-06 P-51-SB-06B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-06 P-51-SB-06C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-07 P-51-SB-07A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-07 P-51-SB-07B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-07 P-51-SB-07C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-08 P-51-SB-08A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-08 P-51-SB-08B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-08 P-51-SB-08C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-09 P-51-SB-09A 0 0.5 Field Sample 04-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-09 P-51-SB-09B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-09 P-51-SB-09C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-10 P-51-SB-10A 0 0.5 Field Sample 04-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-10 P-51-SB-10B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-10 P-51-SB-10C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-101 SB-101A 0 0.5 Field Sample 08-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-101 SB-101B 0.75 1.25 Field Duplicate 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-101 SB-101C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-101 SB-225B 0.75 1.25 Field Duplicate 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-102 SB-102A 0 0.5 Field Sample 08-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-102 SB-102B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-102 SB-102C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-103 SB-103A 0 0.5 Field Sample 08-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Area of Impact
Hist.-RA Ph 2 Soil R-01-SB-103 SB-103B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-103 SB-103C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-104 SB-104A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-104 SB-104B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-104 SB-104C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-105 SB-105A 0 0.5 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-01-SB-105 SB-105B 0.75 1.25 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-105 SB-105C 1.5 2 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
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Hist.-RA Ph 2 Soil R-01-SB-106 SB-106A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-106 SB-106B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-106 SB-106C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-107 SB-107A 0 0.5 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-01-SB-107 SB-107B 0.75 1.25 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-107 SB-107C 1.5 2 Field Duplicate 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-107 SB-226C 1.5 2 Field Duplicate 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-108 SB-108A 0 0.5 Field Sample 08-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-108 SB-108B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-108 SB-108C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-109 SB-109A 0 0.5 Field Sample 08-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Area of Impact
Hist.-RA Ph 2 Soil R-01-SB-109 SB-109B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-109 SB-109C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-11 P-51-SB-11A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-11 P-51-SB-11B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-11 P-51-SB-11C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-110 SB-110A 0 0.5 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-01-SB-110 SB-110B 0.75 1.25 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-110 SB-110C 1.5 2 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-111 SB-111A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-111 SB-111B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-111 SB-111C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-113 SB-113A 0 0.5 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-01-SB-113 SB-113B 0.75 1.25 Field Sample 08-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-113 SB-113B 0.75 1.25 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-113 SB-113C 1.5 2 Field Duplicate 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-113 SB-227C 1.5 2 Field Duplicate 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-114 SB-114A 0 0.5 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-01-SB-114 SB-114B 0.75 1.25 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-114 SB-114C 1.5 2 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-01-SB-116 SB-116A 0 0.5 Field Sample 09-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Area of Impact
Hist.-RA Ph 2 Soil R-01-SB-116 SB-116B 0.75 1.25 Field Sample 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-116 SB-116C 1.5 2 Field Sample 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-117 SB-117A 0 0.5 Field Sample 09-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Area of Impact
Hist.-RA Ph 2 Soil R-01-SB-117 SB-117B 0.75 1.25 Field Sample 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-117 SB-117C 1.5 2 Field Sample 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-12 P-51-SB-12A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-12 P-51-SB-12B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-12 P-51-SB-12C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-13 P-51-SB-13A 0 0.5 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-13 P-51-SB-13B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-13 P-51-SB-13C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-13 P-51-SB-53A 0 0.5 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-14 P-51-SB-14A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-14 P-51-SB-14B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-14 P-51-SB-14C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-15 P-51-SB-15A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-15 P-51-SB-15B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-15 P-51-SB-15C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-16 P-51-SB-16A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-16 P-51-SB-16B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-16 P-51-SB-16C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-17 P-51-SB-17A 0 0.5 Field Sample 04-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-17 P-51-SB-17B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-17 P-51-SB-17C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-18 P-51-SB-18A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-18 P-51-SB-18B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-18 P-51-SB-18C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-19 P-51-SB-19A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-19 P-51-SB-19B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-19 P-51-SB-19C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
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Hist.-RA Ph 2 Soil R-01-SB-20 P-51-SB-20A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-20 P-51-SB-20B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-20 P-51-SB-20C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-21 P-51-SB-21A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-21 P-51-SB-21B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-21 P-51-SB-21C 1.5 2 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-21 P-51-SB-52C 1.5 2 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-22 P-51-SB-22A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-22 P-51-SB-22B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-22 P-51-SB-22C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-23 P-51-SB-23A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-23 P-51-SB-23B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-23 P-51-SB-23C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-24 P-51-SB-24A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-24 P-51-SB-24B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-24 P-51-SB-24C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-25 P-51-SB-25A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-25 P-51-SB-25B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-25 P-51-SB-25C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-26 P-51-SB-26A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-26 P-51-SB-26B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-26 P-51-SB-26C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-27 P-51-SB-27A 0 0.5 Field Sample 04-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-27 P-51-SB-27B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-27 P-51-SB-27C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-28 P-51-SB-28A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-28 P-51-SB-28B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-28 P-51-SB-28C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-29 P-51-SB-29A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-29 P-51-SB-29B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-29 P-51-SB-29C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-30 P-51-SB-30A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-30 P-51-SB-30B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-30 P-51-SB-30C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-31 P-51-SB-31A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-31 P-51-SB-31B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-31 P-51-SB-31C 1.5 2 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-31 P-51-SB-51C 1.5 2 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-32 P-51-SB-32A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-32 P-51-SB-32B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-33 P-51-SB-33A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-33 P-51-SB-33B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-33 P-51-SB-33C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-34 P-51-SB-34A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-34 P-51-SB-34B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-34 P-51-SB-34C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-35 P-51-SB-35A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-35 P-51-SB-35B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-35 P-51-SB-35C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-36 P-51-SB-36A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-36 P-51-SB-36B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-36 P-51-SB-36C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-37 P-51-SB-37A 0 0.5 Field Sample 04-Nov-10 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-37 P-51-SB-37B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-37 P-51-SB-37C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-38 P-51-SB-38A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-38 P-51-SB-38B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-38 P-51-SB-38C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-01-SB-39 P-51-SB-39A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-39 P-51-SB-39B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-39 P-51-SB-39C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
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Hist.-RA Ph 2 Soil R-01-SB-40 P-51-SB-40A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-40 P-51-SB-40B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-40 P-51-SB-40C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-41 P-51-SB-41A 0 0.5 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-41 P-51-SB-41B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-41 P-51-SB-41C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-41 P-51-SB-50A 0 0.5 Field Duplicate 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-42 P-51-SB-42A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-42 P-51-SB-42B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-42 P-51-SB-42C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-43 P-51-SB-43A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-43 P-51-SB-43B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-43 P-51-SB-43C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-44 P-51-SB-44A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-44 P-51-SB-44B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-44 P-51-SB-44C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-45 P-51-SB-45A 0 0.5 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-45 P-51-SB-45B 0.75 1.25 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-01-SB-45 P-51-SB-45C 1.5 2 Field Sample 04-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Excavated Excavated
Hist.-RA Ph 2 Soil R-02-SB-01 P-65-SB-01A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-01 P-65-SB-01B 0.75 1.25 Field Duplicate 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-01 P-65-SB-01C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-01 P-65-SB-30B 0.75 1.25 Field Duplicate 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-02 P-65-SB-02A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-02 P-65-SB-02B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-02 P-65-SB-02C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-03 P-65-SB-03A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-03 P-65-SB-03B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-03 P-65-SB-03C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-04 P-65-SB-04A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-04 P-65-SB-04B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-04 P-65-SB-04C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-05 P-65-SB-05A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-05 P-65-SB-05B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-05 P-65-SB-05C 1.5 2 Field Duplicate 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-05 P-65-SB-31C 1.5 2 Field Duplicate 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-06 P-65-SB-06A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-06 P-65-SB-06B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-06 P-65-SB-06C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-07 P-65-SB-07A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-07 P-65-SB-07B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-07 P-65-SB-07C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-08 P-65-SB-08A 0 0.5 Field Duplicate 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-08 P-65-SB-08B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-08 P-65-SB-08C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-08 P-65-SB-32A 0 0.5 Field Duplicate 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-09 P-65-SB-09A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-09 P-65-SB-09B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-09 P-65-SB-09C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-10 P-65-SB-10A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-10 P-65-SB-10B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-10 P-65-SB-10C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-11 P-65-SB-11A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-11 P-65-SB-11B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-11 P-65-SB-11C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-112 SB-112A 0 0.5 Field Sample 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-112 SB-112B 0.75 1.25 Field Sample 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-112 SB-112C 1.5 2 Field Sample 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-115 SB-115A 0 0.5 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-02-SB-115 SB-115B 0.75 1.25 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-02-SB-115 SB-115C 1.5 2 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
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Hist.-RA Ph 2 Soil R-02-SB-118 SB-118A 0 0.5 Field Sample 09-Nov-10 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-RA Ph 2 Soil R-02-SB-118 SB-118B 0.75 1.25 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-02-SB-118 SB-118C 1.5 2 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-02-SB-119 SB-119A 0 0.5 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-02-SB-119 SB-119B 0.75 1.25 Field Duplicate 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-119 SB-119C 1.5 2 Field Sample 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-119 SB-228B 0.75 1.25 Field Duplicate 09-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-12 P-65-SB-12A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-12 P-65-SB-12B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-12 P-65-SB-12C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-02-SB-120 SB-120A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-120 SB-120B 0.75 1.25 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-120 SB-120C 1.5 2 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-121 SB-121A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-121 SB-121B 0.75 1.25 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-121 SB-121C 1.5 2 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-122 SB-122A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-122 SB-122B 0.75 1.25 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-123 SB-123A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding

Hist.-RA Ph 2 Soil R-02-SB-126 SB-126A 0 0.5 Field Sample 09-Nov-10 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-RA Ph 2 Soil R-02-SB-126 SB-126B 0.75 1.25 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-02-SB-126 SB-126C 1.5 2 Field Sample 09-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest

Hist.-RA Ph 2 Soil R-02-SB-127 SB-127A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-127 SB-127B 0.75 1.25 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-127 SB-127C 1.5 2 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-128 SB-128A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding

Hist.-RA Ph 2 Soil R-02-SB-129 SB-129A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding

Hist.-RA Ph 2 Soil R-02-SB-13 P-65-SB-13A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-13 P-65-SB-13B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-13 P-65-SB-13C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-02-SB-130 SB-130A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding
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TABLE B-1.  HISTORICAL SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH (ft)
END DEPTH 

(ft)
Sample Type Date Sampled

Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Hist.-RA Ph 2 Soil R-02-SB-131 SB-131A 0 0.5 Field Duplicate 10-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-02-SB-131 SB-131B 0.75 1.25 Field Sample 10-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-02-SB-131 SB-131C 1.5 2 Field Sample 10-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-02-SB-131 SB-230A-Ph2 0 0.5 Field Duplicate 10-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area

Hist.-RA Ph 2 Soil R-02-SB-132 SB-132A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-132 SB-132B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-132 SB-132C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-133 SB-133A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-133 SB-133B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-133 SB-133C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-134 SB-134A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-134 SB-134A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-137 SB-137A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-137 SB-137A 0 0.5 Field Sample 10-Nov-14 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-137 SB-137B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-137 SB-137C 1.5 2 Field Duplicate 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-137 SB-231C 1.5 2 Field Duplicate 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-138 SB-138A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-138 SB-138B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-138 SB-138C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-139 SB-139A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-139 SB-139B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-139 SB-139C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered
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Hist.-RA Ph 2 Soil R-02-SB-14 P-65-SB-14A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-14 P-65-SB-14B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-14 P-65-SB-14C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-02-SB-142 SB-142A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-142 SB-142B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-142 SB-142C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-143 SB-143A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-143 SB-143B 0.75 1.25 Field Duplicate 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-143 SB-143C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-143 SB-232B 0.75 1.25 Field Duplicate 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-146 SB-146A 0 0.5 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-146 SB-146B 0.75 1.25 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-146 SB-146C 1.5 2 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-02-SB-147 SB-147A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-147 SB-147B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-147 SB-147C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-02-SB-15 P-65-SB-15A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-15 P-65-SB-15B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-15 P-65-SB-15C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-151 SB-151A 0 0.5 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-151 SB-151B 0.75 1.25 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-151 SB-151C 1.5 2 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-16 P-65-SB-16A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-16 P-65-SB-16B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-16 P-65-SB-16C 1.5 2 Field Duplicate 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-16 P-65-SB-33C 1.5 2 Field Duplicate 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-17 P-65-SB-17A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-17 P-65-SB-17B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-17 P-65-SB-17C 1.5 2 Field Duplicate 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-17 P-65-SB-34C 1.5 2 Field Duplicate 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-18 P-65-SB-18A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-18 P-65-SB-18B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-18 P-65-SB-18C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-19 P-65-SB-19A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-19 P-65-SB-19B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-19 P-65-SB-19C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-20 P-65-SB-20A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-20 P-65-SB-20B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-20 P-65-SB-20C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-21 P-65-SB-21A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-21 P-65-SB-21B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
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Hist.-RA Ph 2 Soil R-02-SB-21 P-65-SB-21C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-22 P-65-SB-22A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-22 P-65-SB-22B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-22 P-65-SB-22C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-23 P-65-SB-23A 0 0.5 Field Duplicate 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-23 P-65-SB-23B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-23 P-65-SB-23C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-23 P-65-SB-35A 0 0.5 Field Duplicate 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-24 P-65-SB-24A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-24 P-65-SB-24B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-24 P-65-SB-24C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-25 P-65-SB-25A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-25 P-65-SB-25B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-25 P-65-SB-25C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-26 P-65-SB-26A 0 0.5 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-26 P-65-SB-26B 0.75 1.25 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-26 P-65-SB-26C 1.5 2 Field Sample 08-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-27 P-65-SB-27A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-27 P-65-SB-27B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-27 P-65-SB-27C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-28 P-65-SB-28A 0 0.5 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-28 P-65-SB-28B 0.75 1.25 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-02-SB-28 P-65-SB-28C 1.5 2 Field Sample 05-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-03-SB-01 P-037-SB-01A 0 0.5 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-01 P-037-SB-01B 0.75 1.25 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-01 P-037-SB-01C 1.5 2 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-02 P-037-SB-02A 0 0.5 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-02 P-037-SB-02B 0.75 1.25 Field Duplicate 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-02 P-037-SB-02C 1.5 2 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-02 P-037-SB-30B 0.75 1.25 Field Duplicate 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-03 P-037-SB-03A 0 0.5 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-03 P-037-SB-03B 0.75 1.25 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-03 P-037-SB-03C 1.5 2 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-04 P-037-SB-04A 0 0.5 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-04 P-037-SB-04B 0.75 1.25 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered
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Hist.-RA Ph 2 Soil R-03-SB-04 P-037-SB-04C 1.5 2 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-05 P-037-SB-05A 0 0.5 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-05 P-037-SB-05B 0.75 1.25 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-05 P-037-SB-05C 1.5 2 Field Sample 02-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-06 P-037-SB-06A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-06 P-037-SB-06B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-06 P-037-SB-06C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-07 P-037-SB-07A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-07 P-037-SB-07B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-07 P-037-SB-07C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-08 P-037-SB-08A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-08 P-037-SB-08B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-08 P-037-SB-08C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-09 P-037-SB-09A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-09 P-037-SB-09B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-09 P-037-SB-09C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-10 P-037-SB-10A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-10 P-037-SB-10B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-10 P-037-SB-10C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-11 P-037-SB-11A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered
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TABLE B-1.  HISTORICAL SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH (ft)
END DEPTH 

(ft)
Sample Type Date Sampled

Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Hist.-RA Ph 2 Soil R-03-SB-11 P-037-SB-11B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-11 P-037-SB-11C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-12 P-037-SB-12A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-12 P-037-SB-12B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-12 P-037-SB-12C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-124 SB-124A 0 0.5 Field Sample 09-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-125 SB-125A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-125 SB-125A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-125 SB-125B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-125 SB-125B 0.75 1.25 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-13 P-037-SB-13A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-13 P-037-SB-13B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-13 P-037-SB-13C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-14 P-037-SB-14A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-14 P-037-SB-14B 0.75 1.25 Field Duplicate 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-14 P-037-SB-14C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-14 P-037-SB-33B 0.75 1.25 Field Duplicate 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-15 P-037-SB-15A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-15 P-037-SB-15B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-15 P-037-SB-15C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered
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TABLE B-1.  HISTORICAL SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH (ft)
END DEPTH 

(ft)
Sample Type Date Sampled

Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Hist.-RA Ph 2 Soil R-03-SB-157 SB-157A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-158 SB-158A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-159 SB-159A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-160 SB-160A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-160 SB-160B 0.75 1.25 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-160 SB-160C 1.5 2 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-161 SB-161A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-162 SB-162A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-163 SB-163A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-163 SB-163B 0.75 1.25 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-163 SB-163C 1.5 2 Field Duplicate 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-163 SB-234C-Ph2 1.5 2 Field Duplicate 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-164 SB-164A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-164 SB-164B 0.75 1.25 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-164 SB-164C 1.5 2 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-165 SB-165A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-166 SB-166A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-167 SB-167A 0 0.5 Field Sample 11-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-17 P-037-SB-17A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-17 P-037-SB-17B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered
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TABLE B-1.  HISTORICAL SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH (ft)
END DEPTH 

(ft)
Sample Type Date Sampled

Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Hist.-RA Ph 2 Soil R-03-SB-17 P-037-SB-17C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-18 P-037-SB-18A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-18 P-037-SB-18B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-18 P-037-SB-18C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-19 P-037-SB-19A 0 0.5 Field Duplicate 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-19 P-037-SB-19B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-19 P-037-SB-19C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-19 P-037-SB-31A 0 0.5 Field Duplicate 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-20 P-037-SB-20A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-20 P-037-SB-20B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-20 P-037-SB-20C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-21 P-037-SB-21A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-21 P-037-SB-21B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-21 P-037-SB-21C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-22 P-037-SB-22A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-22 P-037-SB-22B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-22 P-037-SB-22C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-23 P-037-SB-23A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-23 P-037-SB-23B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-23 P-037-SB-23C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered
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TABLE B-1.  HISTORICAL SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 
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Hist.-RA Ph 2 Soil R-03-SB-24 P-037-SB-24A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-24 P-037-SB-24B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-24 P-037-SB-24C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-25 P-037-SB-25A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-25 P-037-SB-25B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-25 P-037-SB-25C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-26 P-037-SB-26A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-26 P-037-SB-26B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-26 P-037-SB-26C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-27 P-037-SB-27A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-27 P-037-SB-27B 0.75 1.25 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-27 P-037-SB-27C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-28 P-037-SB-28A 0 0.5 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-28 P-037-SB-28B 0.75 1.25 Field Duplicate 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-28 P-037-SB-28C 1.5 2 Field Sample 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-03-SB-28 P-037-SB-32B 0.75 1.25 Field Duplicate 03-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-04-SB-01 P-029-SB-01A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-01 P-029-SB-01B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-01 P-029-SB-01C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-02 P-029-SB-02A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-02 P-029-SB-02B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-02 P-029-SB-02C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-03 P-029-SB-03A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-03 P-029-SB-03B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-03 P-029-SB-03C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-04 P-029-SB-04A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-04 P-029-SB-04B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-04 P-029-SB-04C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-05 P-029-SB-05A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
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Hist.-RA Ph 2 Soil R-04-SB-05 P-029-SB-05B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-05 P-029-SB-05C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-06 P-029-SB-06A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-06 P-029-SB-06B 0.75 1.25 Field Duplicate 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-06 P-029-SB-06C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-06 P-029-SB-60B 0.75 1.25 Field Duplicate 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-07 P-029-SB-07A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-07 P-029-SB-07B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-07 P-029-SB-07C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-08 P-029-SB-08A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-08 P-029-SB-08B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-08 P-029-SB-08C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-09 P-029-SB-09A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-10 P-029-SB-10A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-10 P-029-SB-10B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-10 P-029-SB-10C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-11 P-029-SB-11A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-11 P-029-SB-11B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-11 P-029-SB-11C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-12 P-029-SB-12A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-12 P-029-SB-12B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-12 P-029-SB-12C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-13 P-029-SB-13A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-13 P-029-SB-13B 0.75 1.25 Field Duplicate 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-13 P-029-SB-13C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-13 P-029-SB-61B 0.75 1.25 Field Duplicate 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-14 P-029-SB-14A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-14 P-029-SB-14B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-14 P-029-SB-14C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-15 P-029-SB-15A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-15 P-029-SB-15B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-15 P-029-SB-15C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-16 P-029-SB-16A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-16 P-029-SB-16B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-16 P-029-SB-16C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-168 SB-168A 0 0.5 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-169 SB-169A 0 0.5 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-169 SB-169B 0.75 1.25 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-169 SB-169C 1.5 2 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-17 P-029-SB-17A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-17 P-029-SB-17B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-17 P-029-SB-17C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-170 SB-170A 0 0.5 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-171 SB-171A 0 0.5 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-171 SB-171B 0.75 1.25 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-172 SB-172A 0 0.5 Field Sample 11-Nov-10 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-RA Ph 2 Soil R-04-SB-173 SB-173A 0 0.5 Field Sample 11-Nov-10 Y Y Bliss Brook, including adjacent areas subject to flooding
Hist.-RA Ph 2 Soil R-04-SB-173 SB-173B 0.75 1.25 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-173 SB-173C 1.5 2 Field Sample 11-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-18 P-029-SB-18A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-18 P-029-SB-18B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-18 P-029-SB-18C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-19 P-029-SB-19A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-19 P-029-SB-19B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-19 P-029-SB-19C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-20 P-029-SB-20A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-20 P-029-SB-20B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-20 P-029-SB-20C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-21 P-029-SB-21A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-21 P-029-SB-21B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-21 P-029-SB-21C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
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Hist.-RA Ph 2 Soil R-04-SB-22 P-029-SB-22A 0 0.5 Field Duplicate 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-22 P-029-SB-22B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-22 P-029-SB-22C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-22 P-029-SB-62A 0 0.5 Field Duplicate 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-23 P-029-SB-23A 0 0.5 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-23 P-029-SB-23B 0.75 1.25 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-23 P-029-SB-23C 1.5 2 Field Sample 01-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-24 P-029-SB-24A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-24 P-029-SB-24B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-24 P-029-SB-24C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-25 P-029-SB-25A 0 0.5 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-25 P-029-SB-25B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-25 P-029-SB-25C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-25 P-029-SB-63A 0 0.5 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-26 P-029-SB-26A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-26 P-029-SB-26B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-26 P-029-SB-26C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-27 P-029-SB-27A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-28 P-029-SB-28A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-29 P-029-SB-29A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-29 P-029-SB-29B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-29 P-029-SB-29C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-30 P-029-SB-30A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-30 P-029-SB-30B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-30 P-029-SB-30C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-31 P-029-SB-31A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-31 P-029-SB-31B 0.75 1.25 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-31 P-029-SB-31C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-31 P-029-SB-64B 0.75 1.25 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-32 P-029-SB-32A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-32 P-029-SB-32B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-32 P-029-SB-32C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-33 P-029-SB-33A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-33 P-029-SB-33B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-33 P-029-SB-33C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-34 P-029-SB-34A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-34 P-029-SB-34B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-34 P-029-SB-34C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-35 P-029-SB-35A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-35 P-029-SB-35B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-35 P-029-SB-35C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-36 P-029-SB-36A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-36 P-029-SB-36B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-36 P-029-SB-36C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-37 P-029-SB-37A 0 0.5 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-37 P-029-SB-37B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-37 P-029-SB-37C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-37 P-029-SB-66A 0 0.5 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-38 P-029-SB-38A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-39 P-029-SB-39A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-40 P-029-SB-40A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-41 P-029-SB-41A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-41 P-029-SB-41B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-41 P-029-SB-41C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-42 P-029-SB-42A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-42 P-029-SB-42B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-42 P-029-SB-42C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-43 P-029-SB-43A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-43 P-029-SB-43B 0.75 1.25 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-43 P-029-SB-43C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-43 P-029-SB-65B 0.75 1.25 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
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Hist.-RA Ph 2 Soil R-04-SB-44 P-029-SB-44A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-44 P-029-SB-44B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-44 P-029-SB-44C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-45 P-029-SB-45A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-45 P-029-SB-45B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-45 P-029-SB-45C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-46 P-029-SB-46A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-46 P-029-SB-46B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-46 P-029-SB-46C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-47 P-029-SB-47A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-47 P-029-SB-47B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-47 P-029-SB-47C 1.5 2 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-48 P-029-SB-48A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-48 P-029-SB-48B 0.75 1.25 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-48 P-029-SB-48C 1.5 2 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-48 P-029-SB-67C 1.5 2 Field Duplicate 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-49 P-029-SB-49A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-50 P-029-SB-50A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-51 P-029-SB-51A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-04-SB-52 P-029-SB-52A 0 0.5 Field Sample 02-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 2 Soil R-05 SB-135 SB-135A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-01 P-027-SB-01A 0 0.5 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-01 P-027-SB-01B 0.75 1.25 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-01 P-027-SB-01C 1.5 2 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-02 P-027-SB-02A 0 0.5 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-02 P-027-SB-02B 0.75 1.25 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-02 P-027-SB-02C 1.5 2 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-03 P-027-SB-03A 0 0.5 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-03 P-027-SB-03B 0.75 1.25 Field Duplicate 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-03 P-027-SB-03C 1.5 2 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-03 P-027-SB-11B 0.75 1.25 Field Duplicate 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-04 P-027-SB-04A 0 0.5 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-04 P-027-SB-04B 0.75 1.25 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-04 P-027-SB-04C 1.5 2 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-05 P-027-SB-05A 0 0.5 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-05 P-027-SB-05B 0.75 1.25 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-05 P-027-SB-05C 1.5 2 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-06 P-027-SB-06A 0 0.5 Field Duplicate 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-06 P-027-SB-06B 0.75 1.25 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-06 P-027-SB-06C 1.5 2 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-06 P-027-SB-10A 0 0.5 Field Duplicate 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-07 P-027-SB-07A 0 0.5 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-07 P-027-SB-07B 0.75 1.25 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-07 P-027-SB-07C 1.5 2 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-08 P-027-SB-08A 0 0.5 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-08 P-027-SB-08B 0.75 1.25 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-08 P-027-SB-08C 1.5 2 Field Sample 03-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-05-SB-136 SB-136A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-140 SB-140A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-140 SB-140B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-140 SB-140C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered
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Hist.-RA Ph 2 Soil R-05-SB-141 SB-141A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-141 SB-141B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-141 SB-141C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-144 SB-144A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-144 SB-144B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-144 SB-144C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-145 SB-145A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-145 SB-145B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-145 SB-145C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-148 SB-148A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-148 SB-148B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-148 SB-148C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-149 SB-149A 0 0.5 Field Duplicate 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-149 SB-149B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-149 SB-149C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-149 SB-233A 0 0.5 Field Duplicate 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-150 SB-150A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-150 SB-150B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-150 SB-150C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-152 SB-152A 0 0.5 Field Sample 10-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Outside of Exposure Area
Hist.-RA Ph 2 Soil R-05-SB-152 SB-152B 0.75 1.25 Field Sample 10-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-05-SB-152 SB-152C 1.5 2 Field Sample 10-Nov-10 N Y Bliss Brook, including adjacent areas subject to flooding Below depth of interest
Hist.-RA Ph 2 Soil R-05-SB-153 SB-153A 0 0.5 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
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Hist.-RA Ph 2 Soil R-05-SB-153 SB-153B 0.75 1.25 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-153 SB-153C 1.5 2 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-154 SB-154A 0 0.5 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-154 SB-154B 0.75 1.25 Field Duplicate 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-154 SB-154C 1.5 2 Field Sample 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-154 SB-229B-Ph2 0.75 1.25 Field Duplicate 10-Nov-10 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-05-SB-155 SB-155A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-155 SB-155B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-155 SB-155C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-156 SB-156A 0 0.5 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-156 SB-156B 0.75 1.25 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-156 SB-156C 1.5 2 Field Sample 10-Nov-10 N
Y; 

Future/justificatio
n for remedy

Bliss Brook, including adjacent areas subject to flooding Covered

Hist.-RA Ph 2 Soil R-05-SB-F1 P-027-SB-F1A 0 0.5 Field Sample 09-Mar-11 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-F1 P-027-SB-F1B 0.75 1.25 Field Sample 09-Mar-11 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-F1 P-027-SB-F1C 1.5 2 Field Sample 09-Mar-11 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-F2 P-027-SB-F2A 0 0.5 Field Sample 09-Mar-11 N N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-F2 P-027-SB-F2B 0.75 1.25 Field Sample 09-Mar-11 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-05-SB-F2 P-027-SB-F2C 1.5 2 Field Sample 09-Mar-11 N N Bliss Brook, including adjacent areas subject to flooding Below depth of interest Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-01 P-060-SB-01A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-02 P-060-SB-02A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-03 P-060-SB-03A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-04 P-060-SB-04A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-05 P-060-SB-05A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-06 P-060-SB-06A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-07 P-060-SB-07A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-08 P-060-SB-08A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-09 P-060-SB-09A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-10 P-060-SB-10A 0 0.5 Field Sample 09-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary
Hist.-RA Ph 2 Soil R-06-SB-11 P-060-SB-11A 0 0.5 Field Sample 17-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-11 P-060-SB-11B 0.75 1.25 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-11 P-060-SB-11C 1.5 2 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-12 P-060-SB-12A 0 0.5 Field Sample 17-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-12 P-060-SB-12B 0.75 1.25 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-12 P-060-SB-12C 1.5 2 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-13 P-060-SB-13A 0 0.5 Field Sample 17-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-13 P-060-SB-13B 0.75 1.25 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-14 P-060-SB-14A 0 0.5 Field Sample 17-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-14 P-060-SB-14B 0.75 1.25 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-14 P-060-SB-14C 1.5 2 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-15 P-060-SB-15A 0 0.5 Field Sample 17-Mar-11 N N Residential, <27 mg/L Cr, don't use Eco Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 2 Soil R-06-SB-15 P-060-SB-15B 0.75 1.25 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary
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Hist.-RA Ph 2 Soil R-06-SB-15 P-060-SB-15C 1.5 2 Field Sample 17-Mar-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 3 Soil P-78-SB-01 P-78-SB-01A 0 0.5 Field Duplicate 14-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-01 P-78-SB-01B 0.75 1.25 Field Sample 14-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-01 P-78-SB-01C 1.5 2 Field Sample 14-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-01 P-78-SB-70A 0 0.5 Field Duplicate 14-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Hist.-RA Ph 3 Soil P-78-SB-02 P-78-SB-02A 0 0.5 Field Sample 14-Dec-10 Y Y  W&L property (on-site)
Hist.-RA Ph 3 Soil P-78-SB-02 P-78-SB-02B 0.75 1.25 Field Sample 14-Dec-10 N Y  W&L property (on-site) Below depth of interest
Hist.-RA Ph 3 Soil P-78-SB-02 P-78-SB-02C 1.5 2 Field Sample 14-Dec-10 N Y  W&L property (on-site) Below depth of interest
Hist.-RA Ph 3 Soil P-78-SB-03 P-78-SB-03A 0 0.5 Field Sample 14-Dec-10 Y Y  W&L property (on-site)
Hist.-RA Ph 3 Soil P-78-SB-03 P-78-SB-03B 0.75 1.25 Field Sample 14-Dec-10 N Y  W&L property (on-site) Below depth of interest
Hist.-RA Ph 3 Soil P-78-SB-03 P-78-SB-03C 1.5 2 Field Sample 14-Dec-10 N Y  W&L property (on-site) Below depth of interest
Hist.-RA Ph 3 Soil P-78-SB-04 P-78-SB-04A 0 0.5 Field Sample 14-Dec-10 Y Y  W&L property (on-site)
Hist.-RA Ph 3 Soil P-78-SB-04 P-78-SB-04B 0.75 1.25 Field Sample 14-Dec-10 N Y  W&L property (on-site) Below depth of interest
Hist.-RA Ph 3 Soil P-78-SB-04 P-78-SB-04C 1.5 2 Field Sample 14-Dec-10 N Y  W&L property (on-site) Below depth of interest
Hist.-RA Ph 3 Soil P-78-SB-05 P-78-SB-05A 0 0.5 Field Sample 14-Dec-10 Y Y  W&L property (on-site)
Hist.-RA Ph 3 Soil P-78-SB-05 P-78-SB-05B 0.75 1.25 Field Sample 14-Dec-10 N Y  W&L property (on-site) Below depth of interest
Hist.-RA Ph 3 Soil P-78-SB-05 P-78-SB-05C 1.5 2 Field Sample 14-Dec-10 N Y  W&L property (on-site) Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-06 P-78-SB-06A 0 0.5 Field Sample 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-06 P-78-SB-06B 0.75 1.25 Field Sample 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-06 P-78-SB-06C 1.5 2 Field Sample 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-07 P-78-SB-07A 0 0.5 Field Sample 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-07 P-78-SB-07B 0.75 1.25 Field Sample 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-07 P-78-SB-07C 1.5 2 Field Sample 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-08 P-78-SB-08A 0 0.5 Field Sample 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-08 P-78-SB-08B 0.75 1.25 Field Duplicate 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-08 P-78-SB-08C 1.5 2 Field Sample 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-08 P-78-SB-71B 0.75 1.25 Field Duplicate 14-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-09 P-78-SB-09A 0 0.5 Field Sample 14-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-09 P-78-SB-09B 0.75 1.25 Field Sample 14-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-09 P-78-SB-09C 1.5 2 Field Sample 14-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-10 P-78-SB-10A 0 0.5 Field Sample 14-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-10 P-78-SB-10B 0.75 1.25 Field Sample 14-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-10 P-78-SB-10C 1.5 2 Field Sample 14-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-11 P-78-SB-11A 0 0.5 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-11 P-78-SB-11B 0.75 1.25 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-11 P-78-SB-11C 1.5 2 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated
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Hist.-RA Ph 3 Sediment P-78-SB-12 P-78-SB-12A 0 0.5 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-12 P-78-SB-12B 0.75 1.25 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-12 P-78-SB-12C 1.5 2 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-13 P-78-SB-13A 0 0.5 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-13 P-78-SB-13B 0.75 1.25 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-13 P-78-SB-13C 1.5 2 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-14 P-78-SB-14A 0 0.5 Field Sample 15-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-14 P-78-SB-14B 0.75 1.25 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-14 P-78-SB-14C 1.5 2 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-15 P-78-SB-15A 0 0.5 Field Sample 15-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-15 P-78-SB-15B 0.75 1.25 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-15 P-78-SB-15C 1.5 2 Field Duplicate 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-15 P-78-SB-72C 1.5 2 Field Duplicate 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-16 P-78-SB-16A 0 0.5 Field Sample 15-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Sediment P-78-SB-17 P-78-SB-17A 0 0.5 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-17 P-78-SB-17B 0.75 1.25 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-17 P-78-SB-17C 1.5 2 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-18 P-78-SB-18A 0 0.5 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-18 P-78-SB-18B 0.75 1.25 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-18 P-78-SB-18C 1.5 2 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-19 P-78-SB-19A 0 0.5 Field Sample 15-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-19 P-78-SB-19B 0.75 1.25 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-19 P-78-SB-19C 1.5 2 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-20 P-78-SB-20A 0 0.5 Field Sample 15-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-20 P-78-SB-20B 0.75 1.25 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-20 P-78-SB-20C 1.5 2 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 3 Sediment P-78-SB-21 P-78-SB-21A 0 0.5 Field Sample 15-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Sediment P-78-SB-21 P-78-SB-21B 0.75 1.25 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-21 P-78-SB-21C 1.5 2 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-22 P-78-SB-22A 0 0.5 Field Duplicate 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated
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Hist.-RA Ph 3 Sediment P-78-SB-22 P-78-SB-22B 0.75 1.25 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-22 P-78-SB-22C 1.5 2 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-22 P-78-SB-73A 0 0.5 Field Duplicate 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-23 P-78-SB-23A 0 0.5 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-23 P-78-SB-23B 0.75 1.25 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-23 P-78-SB-23C 1.5 2 Field Sample 15-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-24 P-78-SB-24A 0 0.5 Field Sample 15-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-24 P-78-SB-24B 0.75 1.25 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-24 P-78-SB-24C 1.5 2 Field Sample 15-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-25 P-78-SB-25A 0 0.5 Field Sample 16-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-25 P-78-SB-25B 0.75 1.25 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-25 P-78-SB-25C 1.5 2 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-26 P-78-SB-26A 0 0.5 Field Sample 16-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Sediment P-78-SB-26 P-78-SB-26B 0.75 1.25 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-26 P-78-SB-26C 1.5 2 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-27 P-78-SB-27A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-27 P-78-SB-27B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-27 P-78-SB-27C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-28 P-78-SB-28A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-28 P-78-SB-28B 0.75 1.25 Field Duplicate 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-28 P-78-SB-28C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-28 P-78-SB-74B 0.75 1.25 Field Duplicate 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Soil P-78-SB-29 P-78-SB-29A 0 0.5 Field Sample 16-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Soil P-78-SB-29 P-78-SB-29B 0.75 1.25 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Soil P-78-SB-29 P-78-SB-29C 1.5 2 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-30 P-78-SB-30A 0 0.5 Field Sample 16-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Sediment P-78-SB-30 P-78-SB-30B 0.75 1.25 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-30 P-78-SB-30C 1.5 2 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-31 P-78-SB-31A 0 0.5 Field Sample 16-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Sediment P-78-SB-31 P-78-SB-31B 0.75 1.25 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest
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Hist.-RA Ph 3 Sediment P-78-SB-31 P-78-SB-31C 1.5 2 Field Sample 16-Dec-10 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 3 Sediment P-78-SB-32 P-78-SB-32A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-32 P-78-SB-32B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-32 P-78-SB-32C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-33 P-78-SB-33A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-33 P-78-SB-33B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-33 P-78-SB-33C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-34 P-78-SB-34A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-34 P-78-SB-34B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-34 P-78-SB-34C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-35 P-78-SB-35A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-35 P-78-SB-35B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-35 P-78-SB-35C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-36 P-78-SB-36A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-36 P-78-SB-36B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-36 P-78-SB-36C 1.5 2 Field Duplicate 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-36 P-78-SB-75C 1.5 2 Field Duplicate 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-37 P-78-SB-37A 0 0.5 Field Duplicate 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-37 P-78-SB-37B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-37 P-78-SB-37C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-37 P-78-SB-76A 0 0.5 Field Duplicate 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-38 P-78-SB-38A 0 0.5 Field Sample 16-Dec-10 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 3 Sediment P-78-SB-39 P-78-SB-39A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-39 P-78-SB-39B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-39 P-78-SB-39C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-40 P-78-SB-40A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-40 P-78-SB-40B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-40 P-78-SB-40C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-41 P-78-SB-41A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-41 P-78-SB-41B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated
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Hist.-RA Ph 3 Sediment P-78-SB-41 P-78-SB-41C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-42 P-78-SB-42A 0 0.5 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-42 P-78-SB-42B 0.75 1.25 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-42 P-78-SB-42C 1.5 2 Field Sample 16-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-43 P-78-SB-43A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-43 P-78-SB-43B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-43 P-78-SB-43C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-44 P-78-SB-44A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-44 P-78-SB-44B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-44 P-78-SB-44C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-45 P-78-SB-45A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-45 P-78-SB-45B 0.75 1.25 Field Duplicate 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-45 P-78-SB-45C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-45 P-78-SB-77B 0.75 1.25 Field Duplicate 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-46 P-78-SB-46A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-46 P-78-SB-46B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-46 P-78-SB-46C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-47 P-78-SB-47A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-47 P-78-SB-47B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-47 P-78-SB-47C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-48 P-78-SB-48A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-48 P-78-SB-48B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-48 P-78-SB-48C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-49 P-78-SB-49A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-49 P-78-SB-49B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-49 P-78-SB-49C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-50 P-78-SB-50B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-51 P-78-SB-51A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-51 P-78-SB-51B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-51 P-78-SB-51C 1.5 2 Field Duplicate 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated
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Hist.-RA Ph 3 Sediment P-78-SB-51 P-78-SB-78C 1.5 2 Field Duplicate 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-52 P-78-SB-52A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-52 P-78-SB-52B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-52 P-78-SB-52C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-53 P-78-SB-53A 0 0.5 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-53 P-78-SB-53B 0.75 1.25 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 3 Sediment P-78-SB-53 P-78-SB-53C 1.5 2 Field Sample 17-Dec-10 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 4 Sediment P78 SB-103 P78 SB-103A 0 0.5 Field Sample 21-Apr-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Excavated Excavated

Hist.-RA Ph 5 Soil SB-204 SB-204A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-204 SB-204B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-207 SB-207A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-207 SB-207B 0.75 1.25 Field Duplicate 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-207 SB-207B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-207 SB-207C 1.5 2 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-207 SB-274B 0.75 1.25 Field Duplicate 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-214 SB-214A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-214 SB-214B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-214 SB-214C 1.5 2 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-215 SB-215A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-215 SB-215B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-215 SB-215C 1.5 2 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-216 SB-216A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-216 SB-216B 0.75 1.25 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-216 SB-216C 1.5 2 Field Sample 06-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-217 SB-217A 0 0.5 Field Sample 06-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-221 SB-221A 0 0.5 Field Sample 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-221 SB-221B 0.75 1.25 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-221 SB-221C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-222 SB-222A 0 0.5 Field Sample 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-223 SB-223A 0 0.5 Field Sample 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
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Hist.-RA Ph 5 Soil SB-223 SB-223B 0.75 1.25 Field Sample 07-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-224 SB-224A 0 0.5 Field Sample 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-225 SB-225A 0 0.5 Field Sample 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-229 SB-229A 0 0.5 Field Sample 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-229 SB-229B 0.75 1.25 Field Sample 07-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-229 SB-229C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-230 SB-230A 0 0.5 Field Sample 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-230 SB-230B 0.75 1.25 Field Sample 07-Jun-11 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-231 SB-231A 0 0.5 Field Sample 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-232 SB-232A 0 0.5 Field Duplicate 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-232 SB-279A 0 0.5 Field Duplicate 07-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-234 SB-234B 0.75 1.25 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-234 SB-234C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-235 SB-235A 0 0.5 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-235 SB-235B 0.75 1.25 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-235 SB-235C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-236 SB-236C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-237 SB-237B 0.75 1.25 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-237 SB-237C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-238 SB-238A 0 0.5 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-238 SB-238B 0.75 1.25 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-238 SB-238C 1.5 2 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-239 SB-239A 0 0.5 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-239 SB-239B 0.75 1.25 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-239 SB-239C 1.5 2 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-240 SB-240A 0 0.5 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-240 SB-240B 0.75 1.25 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-240 SB-240C 1.5 2 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-241 SB-241B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-241 SB-241C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary
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Hist.-RA Ph 5 Soil SB-242 SB-242C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-243 SB-243A 0 0.5 Field Duplicate 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-243 SB-243B 0.75 1.25 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-243 SB-243C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-243 SB-275A 0 0.5 Field Duplicate 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-244 SB-244A 0 0.5 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-244 SB-244C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-245 SB-245B 0.75 1.25 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-245 SB-245C 1.5 2 Field Sample 07-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-246 SB-246A 0 0.5 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-246 SB-246B 0.75 1.25 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-246 SB-246C 1.5 2 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-247 SB-247A 0 0.5 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-247 SB-247B 0.75 1.25 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-247 SB-247C 1.5 2 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-248 SB-248B 0.75 1.25 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-248 SB-248C 1.5 2 Field Sample 06-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-249 SB-249A 0 0.5 Field Duplicate 08-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-249 SB-249A 0 0.5 Field Sample 08-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-249 SB-249B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-249 SB-249C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-249 SB-280A 0 0.5 Field Duplicate 08-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-250 SB-250A 0 0.5 Field Duplicate 08-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-250 SB-250A 0 0.5 Field Sample 08-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-250 SB-250B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-250 SB-250C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Below depth of interest

Hist.-RA Ph 5 Soil SB-250 SB-276A 0 0.5 Field Duplicate 08-Jun-11 Y Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)

Hist.-RA Ph 5 Soil SB-253 SB-253A 0 0.5 Field Duplicate 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-253 SB-253A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-253 SB-253B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary
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Hist.-RA Ph 5 Soil SB-253 SB-253C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-253 SB-270A 0 0.5 Field Duplicate 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-254 SB-254A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-254 SB-254B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-254 SB-254C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-255 SB-255A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-255 SB-255B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-255 SB-255C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-256 SB-256A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-256 SB-256B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-256 SB-256C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-257 SB-257A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-257 SB-257B 0.75 1.25 Field Duplicate 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-257 SB-257C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-257 SB-271B 0.75 1.25 Field Duplicate 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-257 SB-277B 0.75 1.25 Field Duplicate 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-258 SB-258A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-258 SB-258B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-258 SB-258C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-258 SB-278C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-259 SB-259A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-259 SB-259B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-259 SB-259C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-260 SB-260A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-260 SB-260B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-260 SB-260C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-261 SB-261A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-261 SB-261B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-261 SB-261C 1.5 2 Field Duplicate 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-261 SB-261C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary
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TABLE B-1.  HISTORICAL SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH (ft)
END DEPTH 

(ft)
Sample Type Date Sampled

Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Hist.-RA Ph 5 Soil SB-261 SB-272C 1.5 2 Field Duplicate 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-264 SB-264A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-264 SB-264B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-264 SB-264C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-265 SB-265A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-265 SB-265B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-265 SB-265C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-266 SB-266A 0 0.5 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-266 SB-266B 0.75 1.25 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-RA Ph 5 Soil SB-266 SB-266C 1.5 2 Field Sample 08-Jun-11 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Hist.-Exp Trp Rpt Surface Water SW-01 SW-01 Field Sample 25-Jan-12 N N
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Only total metals Reference

Hist.-Exp Trp Rpt Surface Water SW-02 SW-02 Field Sample 26-Jan-12 N N Reference Upper Bliss Brook Only total metals Reference

Hist.-Exp Trp Rpt Surface Water SW-03 SW-03 Field Sample 26-Jan-12 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Only total metals

Hist.-Exp Trp Rpt Surface Water SW-04 SW-04 Field Sample 26-Jan-12 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Only total metals

Hist.-Exp Trp Rpt Surface Water SW-05 SW-05 Field Sample 25-Jan-12 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Only total metals

Hist.-Exp Trp Rpt Surface Water SW-07 SW-07 Field Duplicate 25-Jan-12 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Only total metals

Hist.-Exp Trp Rpt Surface Water SW-07 SW-08 Field Duplicate 25-Jan-12 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Only total metals

Hist.-Exp Trp Rpt Surface Water SW-09 SW-09 Field Sample 26-Jan-12 N Y Bliss Brook, including adjacent areas subject to flooding Only total metals
Hist.-Exp Trp Rpt Surface Water SW-10 SW-10 Field Sample 26-Jan-12 N Y Bliss Brook, including adjacent areas subject to flooding Only total metals
Hist.-Exp Trp Rpt Surface Water SW-11 SW-11 Field Sample 26-Jan-12 N Y Bliss Brook, including adjacent areas subject to flooding Only total metals
Hist.-Exp Trp Rpt Surface Water SW-12 SW-12 Field Sample 26-Jan-12 N Y Bliss Brook, including adjacent areas subject to flooding Only total metals

Hist.-Exp Trp Rpt Surface Water SW-13 SW-13 Field Sample 26-Jan-12 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Only total metals

Hist.-Exp Trp Rpt Surface Water SW-14 SW-14 Field Sample 26-Jan-12 N Y
Wetland South of Walton & Lonsbury property and adjacent areas 

subject to flooding (basically, west of North Ave)
Only total metals

Hist.-Exp Trp Rpt Surface Water SW-15 SW-15 Field Sample 26-Jan-12 N N Reference Upper Bliss Brook Only total metals Reference

- Excavated
- Covered
- At edge of cover; assumed covered
- Duplicate sample
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TABLE B-2.  REMEDIAL INVESTIGATION SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH 
(ft)

END DEPTH 
(ft)

Sample Type Date Sampled
Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Ph 1 SO SE SW Sediment SD-201 WL-SD-201 0 1 Field Duplicate 18-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Sediment SD-201 WL-SD-201D 0 1 Field Duplicate 18-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Sediment SD-202 WL-SD-202 0 1 Field Sample 01-Jul-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Sediment SD-203 WL-SD-203 0 1 Field Sample 19-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Sediment SD-204 WL-SD-204 0 1 Field Sample 25-Jun-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Beyond Site Boundary

Ph 1 SO SE SW Sediment SD-205 WL-SD-205 0 1 Field Sample 25-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Ph 1 SO SE SW Sediment SD-206 WL-RSD-206 0 1 Field Duplicate 30-Jun-14 Y N Reference Reference
Ph 1 SO SE SW Sediment SD-206 WL-RSD-206D 0 1 Field Duplicate 30-Jun-14 Y N Reference Reference
Ph 1 SO SE SW Sediment SD-206 WL-SD-206 0 1 Field Sample 20-Jun-14 Y N Reference Reference
Ph 1 SO SE SW Sediment SD-207 WL-RSD-207 0 1 Field Sample 30-Jun-14 Y N Reference Reference
Ph 1 SO SE SW Sediment SD-207 WL-SD-207 0 1 Field Sample 20-Jun-14 Y N Reference Reference
Ph 1 SO SE SW Sediment SD-208 WL-RSD-208 0 1 Field Sample 01-Jul-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-208 WL-SD-208 0 1 Field Sample 20-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-209 WL-RSD-209 0 1 Field Sample 01-Jul-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-209 WL-SD-209 0 1 Field Sample 20-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-210 WL-SD-210 0 1 Field Sample 25-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-211 WL-SD-211 0 1 Field Sample 25-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-212 WL-SD-212 0 1 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-213 WL-SD-213 0 1 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-214 WL-SD-214 0 1 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-215 WL-SD-215 0 1 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-216 WL-SD-216 0 1 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-217 WL-SD-217 0 1 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-218 WL-SD-218 0 1 Field Sample 27-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Sediment SD-219 WL-SD-219 0 1 Field Sample 01-Jul-14 Y Y Bungay River/Mechanics Pond
Ph 1 SO SE SW Sediment SD-220 WL-SD-220 0 1 Field Sample 01-Jul-14 Y N Reference Upper Bungay River Reference
Ph 1 SO SE SW Sediment SD-221 WL-SD-221 0 1 Field Duplicate 27-Jun-14 Y N Mechanics Pond Reference
Ph 1 SO SE SW Sediment SD-221 WL-SD-221D 0 1 Field Duplicate 27-Jun-14 Y N Mechanics Pond Reference
Ph 1 SO SE SW Sediment SD-222 WL-SD-222 0 1 Field Sample 27-Jun-14 Y Y Mechanics Pond
Ph 1 SO SE SW Sediment SD-223 WL-SD-223 0 1 Field Sample 01-Jul-14 Y N Mechanics Pond Shallow but far from shore
Ph 1 SO SE SW Sediment SD-224 WL-SD-224 0 1 Field Sample 01-Jul-14 Y N Mechanics Pond Shallow but far from shore
Ph 1 SO SE SW Sediment SD-225 WL-SD-225 0 1 Field Sample 27-Jun-14 Y N Mechanics Pond Surface water > 2'

Ph 1 SO SE SW Sediment SD-226 WL-SD-226 0 1 Field Sample 01-Jul-14 Y N Mechanics Pond Surface water > 2'

Ph 1 SO SE SW Sediment SD-227 WL-SD-227 0 1 Field Sample 01-Jul-14 Y Y Mechanics Pond

Ph 1 SO SE SW Sediment SD-228 WL-SD-228 0 1 Field Sample 27-Jun-14 Y Y Mechanics Pond Evalaute Separately

Ph 1 SO SE SW Sediment SD-229 WL-RSD-229 0 1 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Sediment SD-229 WL-SD-229 0 1 Field Sample 20-Jun-14 Y N Reference Upper Bliss Brook Reference

Ph 1 SO SE SW Sediment SD-234 WL-SD-234 0 1 Field Sample 30-Jun-14 N N Reference Upper 10 Mile River (Farmers Pond)
High detections - not 

appropriate for reference
High detections - not 

appropriate for reference

Ph 1 SO SE SW Sediment SD-235 WL-SD-235 0 1 Field Sample 30-Jun-14 N N Reference Upper 10 Mile River (Farmers Pond)
High detections - not 

appropriate for reference
High detections - not 

appropriate for reference
Ph 1 SO SE SW Sediment SD-236 WL-SD-236 0 1 Field Sample 09-Jul-14 Y N Reference Upper Bungay River Reference
Ph 1 SO SE SW Sediment SD-237 WL-SD-237 0 1 Field Sample 09-Jul-14 Y N Reference Upper Bungay River Reference
Ph 1 SO SE SW Sediment SD-238 WL-SD-238 0 1 Field Sample 09-Jul-14 Y N Reference Upper Bungay River Reference
Ph 1 SO SE SW Sediment SD-239 WL-RSD-239 0 1 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Sediment SD-239 WL-SD-239 0 1 Field Sample 20-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Sediment SD-242 WL-SD-242 0 1 Field Sample 09-Jul-14 Y N Reference Upper Bungay River Reference

Ph 2 SO SE SW Sediment SD-204 WL-SD-204-2 0 1 Field Duplicate 28-Oct-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Beyond Site Boundary

Ph 2 SO SE SW Sediment SD-204 WL-SD-204D-2 0 1 Field Duplicate 28-Oct-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Beyond Site Boundary

Ph 2 SO SE SW Sediment SD-211 WL-SD-211-2 0 1 Field Sample 29-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
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TABLE B-2.  REMEDIAL INVESTIGATION SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH 
(ft)

END DEPTH 
(ft)

Sample Type Date Sampled
Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Ph 2 SO SE SW Sediment SD-212 WL-SD-212-2 0 1 Field Sample 29-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Sediment SD-213 WL-SD-213-2 0 1 Field Sample 28-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Sediment SD-214 WL-SD-214-2 0 1 Field Sample 28-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Sediment SD-215 WL-SD-215-2 0 1 Field Sample 28-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Sediment SD-217 WL-SD-217-2 0 1 Field Sample 05-Nov-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Sediment SD-218 WL-SD-218-2 0 1 Field Sample 05-Nov-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Sediment SD-219 WL-SD-219-2 0 1 Field Sample 29-Oct-14 Y Y Bungay River/Mechanics Pond
Ph 2 SO SE SW Sediment SD-231 WL-SD-231-2 0 1 Field Duplicate 04-Nov-14 Y N Reference - Upper Bliss Brook Reference
Ph 2 SO SE SW Sediment SD-231 WL-SD-231D-2 0 1 Field Duplicate 04-Nov-14 Y N Reference - Upper Bliss Brook Reference
Ph 2 SO SE SW Sediment SD-232 WL-SD-232-2 0 1 Field Sample 04-Nov-14 Y N Reference - Upper Bliss Brook Reference
Ph 2 SO SE SW Sediment SD-233 WL-SD-233-2 0 1 Field Sample 04-Nov-14 Y N Reference - Upper Bliss Brook Reference
Ph 2 SO SE SW Sediment SD-240 WL-SD-240-2 0 1 Field Sample 04-Nov-14 Y N Reference - Upper Bliss Brook Reference

Ph 2 SO SE SW Sediment SD-301 WL-SD-301-2 0 1 Field Sample 03-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW Sediment SD-302 WL-SD-302-2 0 1 Field Sample 03-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW Sediment SD-303 WL-SD-303-2 0 1 Field Sample 03-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW Sediment SD-304 WL-SD-304-2 0 1 Field Sample 03-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Ph 2 SO SE SW Sediment SD-305 WL-SD-305-2 0 1 Field Sample 28-Oct-14 Y Y Mechanics Pond
Ph 2 SO SE SW Sediment SD-306 WL-SD-306-2 0 1 Field Sample 28-Oct-14 Y Y Bungay River/Mechanics Pond

Ph 2 SO SE SW Sediment SD-307 WL-SD-307-2 0 1 Field Sample 03-Nov-14 Y Y Mechanics Pond

Ph 2 SO SE SW Sediment SD-308 WL-SD-308-2 0 1 Field Sample 03-Nov-14 Y Y Mechanics Pond

Ph 2 SO SE SW Sediment SD-309 WL-SD-309-2 0 1 Field Sample 29-Oct-14 Y Y Mechanics Pond

Ph 2 SO SE SW Sediment SD-310 WL-SD-310-2 0 1 Field Sample 05-Nov-14 Y Y Mechanics Pond

Ph 2 SO SE SW Sediment SD-311 WL-SD-311-2 0 1 Field Sample 29-Oct-14 Y N Mechanics Pond Shallow but far from shore

Ph 2 SO SE SW Sediment SD-312 WL-SD-312-2 0 1 Field Sample 29-Oct-14 Y N Mechanics Pond Surface water > 2'

Ph 2 SO SE SW Sediment SD-313 WL-SD-313-2 0 1 Field Sample 03-Nov-14 Y Y Mechanics Pond Evaluate Separately

Ph 2 SO SE SW Sediment SD-314 WL-SD-314-2 0 1 Field Sample 03-Nov-14 Y Y Mechanics Pond Evaluate Separately

Ph 1 SO SE SW Soil SO-101 WL-RS0-101-5.0-6.0 5 6 Field Duplicate 10-Jul-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-101 WL-RS0-101D-5.0-6.0 5 6 Field Duplicate 10-Jul-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-101 WL-SO-101-5.1-6.1 5.1 6.1 Field Duplicate 19-Jun-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-101 WL-SO-101D-5.1-6.1 5.1 6.1 Field Duplicate 19-Jun-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-102 WL-RS0-102-0.7-1.7 0.7 1.7 Field Duplicate 10-Jul-14 Y Y W&L property (on-site)
Ph 1 SO SE SW Soil SO-102 WL-RS0-102D-0.7-1.7 0.7 1.7 Field Duplicate 10-Jul-14 Y Y W&L property (on-site)
Ph 1 SO SE SW Soil SO-102 WL-SO-102-0.5-1.5 0.5 1.5 Field Sample 18-Jun-14 Y Y W&L property (on-site)
Ph 1 SO SE SW Soil SO-103 WL-RS0-103-4.8-5.8 4.8 5.8 Field Sample 10-Jul-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-103 WL-SO-103-4.4-5.4 4.4 5.4 Field Sample 18-Jun-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-104 WL-RS0-104-4.0-5.0 4 5 Field Sample 10-Jul-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-104 WL-SO-104-3.7-4.7 3.7 4.7 Field Sample 19-Jun-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-105 WL-SO-105-0.5-1.5 0.5 1.5 Field Sample 17-Jun-14 Y Y W&L property (on-site)
Ph 1 SO SE SW Soil SO-105 WL-SO-105-09-10 9 10 Field Sample 17-Jun-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-106 WL-RS0-106-0.5-1.5 0.5 1.5 Field Sample 10-Jul-14 N Y W&L property (on-site) Not good habitat
Ph 1 SO SE SW Soil SO-106 WL-SO-106-0.5-1.5 0.5 1.5 Field Sample 18-Jun-14 N Y W&L property (on-site) Not good habitat
Ph 1 SO SE SW Soil SO-107 WL-RS0-107-0.5-1.5 0.5 1.5 Field Sample 10-Jul-14 N Y W&L property (on-site) Not good habitat
Ph 1 SO SE SW Soil SO-107 WL-RS0-107-5.2-6.2 5.2 6.2 Field Sample 10-Jul-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-107 WL-SO-107-0.5-1.5 0.5 1.5 Field Sample 18-Jun-14 N Y W&L property (on-site) Not good habitat
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TABLE B-2.  REMEDIAL INVESTIGATION SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH 
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Use in 
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Use in HH? Area Eco Reasoning HH Reasoning

Ph 1 SO SE SW Soil SO-107 WL-SO-107-05-06 5 6 Field Sample 18-Jun-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-108 WL-RS0-108-0.5-1.5 0.5 1.5 Field Sample 10-Jul-14 N Y W&L property (on-site) Not good habitat
Ph 1 SO SE SW Soil SO-108 WL-RS0-108-08-10 8 10 Field Sample 10-Jul-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-108 WL-SO-108-0.5-1.5 0.5 1.5 Field Sample 18-Jun-14 N Y W&L property (on-site) Not good habitat
Ph 1 SO SE SW Soil SO-108 WL-SO-108-08-10 8 10 Field Sample 18-Jun-14 N Y W&L property (on-site) Below depth of interest

Ph 1 SO SE SW Soil SO-109 WL-SO-109-00-01 0 1 Field Sample 26-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-110 WL-SO-110-00-01 0 1 Field Sample 26-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-111 WL-SO-111-00-01 0 1 Field Sample 25-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-112 WL-SO-112-00-01 0 1 Field Sample 25-Jun-14 N N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Ph 1 SO SE SW Soil SO-113 WL-SO-113-00-01 0 1 Field Sample 17-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Ph 1 SO SE SW Soil SO-114 WL-SO-114-00-01 0 1 Field Sample 25-Jun-14 Y N Reference Reference
Ph 1 SO SE SW Soil SO-115 WL-SO-115-00-01 0 1 Field Sample 26-Jun-14 Y N Reference Reference

Ph 1 SO SE SW Soil SO-116 WL-SO-116-00-01 0 1 Field Sample 17-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-117 WL-SO-117-00-01 0 1 Field Sample 18-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-118 WL-SO-118-00-01 0 1 Field Sample 19-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-119 WL-RS0-119-00-01 0 1 Field Sample 01-Jul-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-119 WL-SO-119-00-01 0 1 Field Sample 19-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Ph 1 SO SE SW Soil SO-120 WL-SO-120-00-01 0 1 Field Sample 26-Jun-14 Y N Reference Reference

Ph 1 SO SE SW Soil SO-121 WL-SO-121-00-01 0 1 Field Duplicate 25-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-121 WL-SO-121D-00-01 0 1 Field Duplicate 25-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-122 WL-SO-122-00-01 0 1 Field Sample 25-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW Soil SO-123 WL-SO-123-00-01 0 1 Field Sample 25-Jun-14 N N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Ph 1 SO SE SW Soil SO-124 WL-SO-124-00-01 0 1 Field Sample 25-Jun-14 N N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Beyond Site Boundary Beyond Site Boundary

Ph 1 SO SE SW Soil SO-125 WL-SO-125-00-01 0 1 Field Sample 23-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Soil SO-126 WL-SO-126-00-01 0 1 Field Sample 23-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Soil SO-127 WL-SO-127-00-01 0 1 Field Sample 23-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Soil SO-128 WL-SO-128-00-01 0 1 Field Sample 23-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Ph 1 SO SE SW Soil SO-129 WL-SO-129-00-01 0 1 Field Sample 23-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-130 WL-SO-130-00-01 0 1 Field Sample 23-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-131 WL-SO-131-00-01 0 1 Field Sample 23-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-132 WL-SO-132-00-01 0 1 Field Sample 23-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Beyond Site Boundary
Ph 1 SO SE SW Soil SO-133 WL-SO-133-00-01 0 1 Field Sample 23-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-134 WL-SO-134-00-01 0 1 Field Sample 23-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-135 WL-SO-135-00-01 0 1 Field Sample 26-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-136 WL-SO-136-00-01 0 1 Field Sample 26-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-137 WL-SO-137-00-01 0 1 Field Sample 26-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-138 WL-SO-138-00-01 0 1 Field Sample 26-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW Soil SO-143 WL-SO-143-00-01 0 1 Field Sample 26-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Soil SO-144 WL-SO-144-00-01 0 1 Field Sample 23-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Soil SO-145 WL-SO-145-00-01 0 1 Field Sample 26-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW Soil SO-147 WL-RS0-147-0.5-1.5 0.5 1.5 Field Sample 10-Jul-14 Y Y W&L property (on-site)
Ph 1 SO SE SW Soil SO-147 WL-RS0-147-9.0-10.0 9 10 Field Sample 10-Jul-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-147 WL-SO-147-00-01 0 1 Field Sample 19-Jun-14 Y Y W&L property (on-site)
Ph 1 SO SE SW Soil SO-147 WL-SO-147-09-10 9 10 Field Sample 19-Jun-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-148 WL-RS0-148-0.5-1.5 0.5 1.5 Field Sample 10-Jul-14 N Y W&L property (on-site) Not good habitat
Ph 1 SO SE SW Soil SO-148 WL-SO-148-0.5-1.5 0.5 1.5 Field Sample 19-Jun-14 N Y W&L property (on-site) Not good habitat
Ph 1 SO SE SW Soil SO-149 WL-RS0-149-4.8-5.8 4.8 5.8 Field Sample 10-Jul-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-149 WL-SO-149-05-06 5 6 Field Sample 19-Jun-14 N Y W&L property (on-site) Below depth of interest
Ph 1 SO SE SW Soil SO-150 WL-RS0-150-5.9-6.9 5.9 6.9 Field Sample 10-Jul-14 N Y W&L property (on-site) Below depth of interest
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TABLE B-2.  REMEDIAL INVESTIGATION SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH 
(ft)

END DEPTH 
(ft)

Sample Type Date Sampled
Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Ph 1 SO SE SW Soil SO-150 WL-SO-150-5.4-6.4 5.4 6.4 Field Sample 19-Jun-14 N Y W&L property (on-site) Below depth of interest

Ph 2 SO SE SW Soil SO-109 WL-SO-109-2 0 1 Field Sample 06-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW Soil SO-110 WL-SO-110-2 0 1 Field Sample 06-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW Soil SO-111 WL-SO-111-2 0 1 Field Sample 04-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW Soil SO-111 WL-SO-111-2 0 1 Field Sample 04-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Ph 2 SO SE SW Soil SO-120 WL-SO-120-2 0 1 Field Sample 06-Nov-14 Y N Reference Reference
Ph 2 SO SE SW Soil SO-135 WL-SO-135-2 0 1 Field Sample 30-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Soil SO-136 WL-SO-136-2 0 1 Field Sample 30-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Soil SO-138 WL-SO-138-2 0 1 Field Sample 30-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Soil SO-139 WL-SO-139-2 0 1 Field Duplicate 30-Oct-14 Y N Reference - Upper Bliss Brook Reference
Ph 2 SO SE SW Soil SO-139 WL-SO-139D-2 0 1 Field Duplicate 30-Oct-14 Y N Reference - Upper Bliss Brook Reference
Ph 2 SO SE SW Soil SO-140 WL-SO-140-2 0 1 Field Sample 30-Oct-14 Y N Reference - Upper Bliss Brook Reference
Ph 2 SO SE SW Soil SO-141 WL-SO-141-2 0 1 Field Sample 04-Nov-14 Y N Reference near Farmer's Pond Reference
Ph 2 SO SE SW Soil SO-142 WL-SO-142-2 0 1 Field Sample 30-Oct-14 Y N Reference - Upper Bungay River Reference
Ph 2 SO SE SW Soil SO-146 WL-SO-146-2 0 1 Field Sample 30-Oct-14 Y N Reference - Upper Bungay River Reference
Ph 2 SO SE SW Soil SO-401 WL-SO-401-2 0 1 Field Sample 06-Nov-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Soil SO-402 WL-SO-402-2 0 1 Field Sample 04-Nov-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW Soil SO-403 WL-SO-403-2 0 1 Field Sample 30-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding

Ph 2 SO SE SW Soil SO-404 WL-SO-404-2 0 1 Field Sample 05-Nov-14 N N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
SO-407 being used to 

represent area
SO-407 being used to 

represent area

Ph 2 SO SE SW Soil SO-405 WL-SO-405-2 0 1 Field Sample 05-Nov-14 N N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
SO-407 being used to 

represent area
SO-407 being used to 

represent area

Ph 2 SO SE SW Soil SO-406 WL-SO-406-2 0 1 Field Sample 05-Nov-14 N N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
SO-407 being used to 

represent area
SO-407 being used to 

represent area

Ph 2 SO SE SW Soil SO-407 WL-SO-407-2 0 1 Field Sample 05-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Highest of 4 in area Highest of 4 in area

Ph 1 SO SE SW SW SD-201 WL-SW-201 Field Duplicate 18-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW SW SD-201 WL-SW-201D Field Duplicate 18-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW SW SD-201 WL-SWF-201 Field Duplicate 18-Jun-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 1 SO SE SW SW SD-201 WL-SWF-201D Field Duplicate 18-Jun-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 1 SO SE SW SW SD-202 WL-SW-202 Field Sample 01-Jul-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW SW SD-202 WL-SWF-202 Field Sample 01-Jul-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 1 SO SE SW SW SD-203 WL-RSW-203 Field Duplicate 30-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW SW SD-203 WL-RSW-203D Field Duplicate 30-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW SW SD-203 WL-RSWF-203 Field Duplicate 30-Jun-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 1 SO SE SW SW SD-203 WL-RSWF-203D Field Duplicate 30-Jun-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 1 SO SE SW SW SD-203 WL-SW-203 Field Sample 19-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW SW SD-204 WL-SW-204 Field Sample 25-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW SW SD-204 WL-SWF-204 Field Sample 25-Jun-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 1 SO SE SW SW SD-205 WL-SW-205 Field Sample 25-Jun-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 1 SO SE SW SW SD-205 WL-SWF-205 Field Sample 25-Jun-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 1 SO SE SW SW SD-206 WL-RSW-206 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook Reference

Ph 1 SO SE SW SW SD-206 WL-RSWF-206 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook
Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-206 WL-SW-206 Field Sample 20-Jun-14 Y N Reference Upper Bliss Brook Reference
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TABLE B-2.  REMEDIAL INVESTIGATION SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH 
(ft)

END DEPTH 
(ft)

Sample Type Date Sampled
Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Ph 1 SO SE SW SW SD-207 WL-RSW-207 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook Reference

Ph 1 SO SE SW SW SD-207 WL-RSWF-207 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook
Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-207 WL-SW-207 Field Sample 20-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW SW SD-208 WL-RSW-208 Field Sample 01-Jul-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-208 WL-RSWF-208 Field Sample 01-Jul-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-208 WL-SW-208 Field Sample 20-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-209 WL-RSW-209 Field Sample 01-Jul-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-209 WL-RSWF-209 Field Sample 01-Jul-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-209 WL-SW-209 Field Sample 20-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-210 WL-SW-210 Field Sample 25-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-210 WL-SWF-210 Field Sample 25-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-211 WL-SW-211 Field Sample 25-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-211 WL-SWF-211 Field Sample 25-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-212 WL-SW-212 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-212 WL-SWF-212 Field Sample 24-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-213 WL-SW-213 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-213 WL-SWF-213 Field Sample 24-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-214 WL-SW-214 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-214 WL-SWF-214 Field Sample 24-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-215 WL-SW-215 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-215 WL-SWF-215 Field Sample 24-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-216 WL-SW-216 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-216 WL-SWF-216 Field Sample 24-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-217 WL-SW-217 Field Sample 24-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-217 WL-SWF-217 Field Sample 24-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-218 WL-SW-218 Field Sample 27-Jun-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 1 SO SE SW SW SD-218 WL-SWF-218 Field Sample 27-Jun-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 1 SO SE SW SW SD-219 WL-SW-219 Field Sample 01-Jul-14 Y Y Bungay River/Mechanics Pond
Ph 1 SO SE SW SW SD-219 WL-SWF-219 Field Sample 01-Jul-14 Y N Bungay River/Mechanics Pond Filtered metals only
Ph 1 SO SE SW SW SD-220 WL-SW-220 Field Sample 01-Jul-14 Y N Reference Upper Bungay River Reference

Ph 1 SO SE SW SW SD-220 WL-SWF-220 Field Sample 01-Jul-14 Y N Reference Upper Bungay River
Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-221 WL-SW-221 Field Duplicate 27-Jun-14 Y N Mechanics Pond Reference
Ph 1 SO SE SW SW SD-221 WL-SW-221D Field Duplicate 27-Jun-14 Y N Mechanics Pond Reference

Ph 1 SO SE SW SW SD-221 WL-SWF-221 Field Duplicate 27-Jun-14 Y N Mechanics Pond
Reference; Filtered metals 

only

Ph 1 SO SE SW SW SD-221 WL-SWF-221D Field Duplicate 27-Jun-14 Y N Mechanics Pond
Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-222 WL-SW-222 Field Sample 27-Jun-14 Y Y Mechanics Pond
Ph 1 SO SE SW SW SD-222 WL-SWF-222 Field Sample 27-Jun-14 Y N Mechanics Pond Filtered metals only
Ph 1 SO SE SW SW SD-223 WL-SW-223 Field Sample 01-Jul-14 Y Y Mechanics Pond
Ph 1 SO SE SW SW SD-223 WL-SWF-223 Field Sample 01-Jul-14 Y N Mechanics Pond Filtered metals only
Ph 1 SO SE SW SW SD-224 WL-SW-224 Field Sample 01-Jul-14 Y Y Mechanics Pond
Ph 1 SO SE SW SW SD-224 WL-SWF-224 Field Sample 01-Jul-14 Y N Mechanics Pond Filtered metals only
Ph 1 SO SE SW SW SD-225 WL-SW-225 Field Sample 27-Jun-14 Y Y Mechanics Pond
Ph 1 SO SE SW SW SD-225 WL-SWF-225 Field Sample 27-Jun-14 Y N Mechanics Pond Filtered metals only
Ph 1 SO SE SW SW SD-226 WL-SW-226 Field Sample 01-Jul-14 Y Y Mechanics Pond
Ph 1 SO SE SW SW SD-226 WL-SWF-226 Field Sample 01-Jul-14 Y N Mechanics Pond Filtered metals only
Ph 1 SO SE SW SW SD-227 WL-SW-227 Field Sample 01-Jul-14 Y Y Mechanics Pond
Ph 1 SO SE SW SW SD-227 WL-SWF-227 Field Sample 01-Jul-14 Y N Mechanics Pond Filtered metals only
Ph 1 SO SE SW SW SD-228 WL-SW-228 Field Sample 27-Jun-14 Y Y Mechanics Pond Evaluate Separately

Ph 1 SO SE SW SW SD-228 WL-SWF-228 Field Sample 27-Jun-14 Y N Mechanics Pond
Evaluate separately; Filtered 

metals only
Ph 1 SO SE SW SW SD-229 WL-RSW-229 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW SW SD-229 WL-RSWF-229 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-229 WL-SW-229 Field Sample 20-Jun-14 Y N Reference Upper Bliss Brook Reference

Ph 1 SO SE SW SW SD-234 WL-SW-234 Field Sample 30-Jun-14 N N Reference Upper 10 Mile River (Farmers Pond)
Sediment not used due to 

high detections
Sediment not used due to 

high detections

Ph 1 SO SE SW SW SD-234 WL-SWF-234 Field Sample 30-Jun-14 N N Reference Upper 10 Mile River (Farmers Pond)
Sediment not used due to 

high detections

Sediment not used due to 
high detections; Filtered 

metals only
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TABLE B-2.  REMEDIAL INVESTIGATION SOIL, SEDIMENT, AND SURFACE WATER SAMPLES

Sampling Round Matrix Location Sample ID
BEG. 

DEPTH 
(ft)

END DEPTH 
(ft)

Sample Type Date Sampled
Use in 
Eco?

Use in HH? Area Eco Reasoning HH Reasoning

Ph 1 SO SE SW SW SD-235 WL-SW-235 Field Sample 30-Jun-14 N N Reference Upper 10 Mile River (Farmers Pond)
Sediment not used due to 

high detections
Sediment not used due to 

high detections

Ph 1 SO SE SW SW SD-235 WL-SWF-235 Field Sample 30-Jun-14 N N Reference Upper 10 Mile River (Farmers Pond)
Sediment not used due to 

high detections

Sediment not used due to 
high detections; Filtered 

metals only
Ph 1 SO SE SW SW SD-236 WL-SW-236 Field Sample 09-Jul-14 Y N Reference Upper Bungay River Reference

Ph 1 SO SE SW SW SD-236 WL-SWF-236 Field Sample 09-Jul-14 Y N Reference Upper Bungay River
Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-237 WL-SW-237 Field Sample 09-Jul-14 Y N Reference Upper Bungay River Reference

Ph 1 SO SE SW SW SD-237 WL-SWF-237 Field Sample 09-Jul-14 Y N Reference Upper Bungay River
Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-238 WL-SW-238 Field Sample 01-Jul-14 Y N Reference Upper Bungay River Reference

Ph 1 SO SE SW SW SD-238 WL-SWF-238 Field Sample 01-Jul-14 Y N Reference Upper Bungay River
Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-239 WL-RSW-239 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook Reference

Ph 1 SO SE SW SW SD-239 WL-RSWF-239 Field Sample 30-Jun-14 Y N Reference Upper Bliss Brook
Reference; Filtered metals 

only
Ph 1 SO SE SW SW SD-239 WL-SW-239 Field Sample 20-Jun-14 Y N Reference Upper Bliss Brook Reference
Ph 1 SO SE SW SW SD-242 WL-SW-242 Field Sample 09-Jul-14 Y N Reference Upper Bungay River Reference

Ph 1 SO SE SW SW SD-242 WL-SWF-242 Field Sample 09-Jul-14 Y N Reference Upper Bungay River
Reference; Filtered metals 

only

Ph 2 SO SE SW SW SD-203 WL-SW-203-2 Field Duplicate 30-Oct-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW SW SD-203 WL-SW-203D-2 Field Duplicate 30-Oct-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW SW SD-203 WL-SWF-203-2 Field Duplicate 30-Oct-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 2 SO SE SW SW SD-203 WL-SWF-203D-2 Field Duplicate 30-Oct-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 2 SO SE SW SW SD-208 WL-SW-208-2 Field Sample 29-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-208 WL-SWF-208-2 Field Sample 29-Oct-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-209 WL-SW-209-2 Field Sample 29-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-209 WL-SWF-209-2 Field Sample 29-Oct-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-210 WL-SW-210-2 Field Sample 29-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-210 WL-SWF-210-2 Field Sample 29-Oct-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-211 WL-SW-211-2 Field Sample 29-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-211 WL-SWF-211-2 Field Sample 29-Oct-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-212 WL-SW-212-2 Field Sample 29-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-212 WL-SWF-212-2 Field Sample 29-Oct-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-213 WL-SW-213-2 Field Sample 28-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-213 WL-SWF-213-2 Field Sample 28-Oct-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-214 WL-SW-214-2 Field Sample 28-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-214 WL-SWF-214-2 Field Sample 28-Oct-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-215 WL-SW-215-2 Field Sample 28-Oct-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-215 WL-SWF-215-2 Field Sample 28-Oct-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-217 WL-SW-217-2 Field Sample 05-Nov-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-217 WL-SWF-217-2 Field sample 05-Nov-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-218 WL-SW-218-2 Field Sample 05-Nov-14 Y Y Bliss Brook, including adjacent areas subject to flooding
Ph 2 SO SE SW SW SD-218 WL-SWF-218-2 Field sample 05-Nov-14 Y N Bliss Brook, including adjacent areas subject to flooding Filtered metals only
Ph 2 SO SE SW SW SD-219 WL-SW-219-2 Field Sample 29-Oct-14 Y Y Bungay River
Ph 2 SO SE SW SW SD-219 WL-SWF-219-2 Field Sample 29-Oct-14 Y N Bungay River Filtered metals only
Ph 2 SO SE SW SW SD-231 WL-SW-231-2 Field Sample 04-Nov-14 Y N Reference - Upper Bliss Brook Reference

Ph 2 SO SE SW SW SD-231 WL-SWF-231-2 Field sample 04-Nov-14 Y N Reference - Upper Bliss Brook 
Reference; Filtered metals 

only
Ph 2 SO SE SW SW SD-232 WL-SW-232-2 Field Sample 04-Nov-14 Y N Reference - Upper Bliss Brook Reference

Ph 2 SO SE SW SW SD-232 WL-SWF-232-2 Field sample 04-Nov-14 Y N Reference - Upper Bliss Brook 
Reference; Filtered metals 

only
Ph 2 SO SE SW SW SD-233 WL-SW-233-2 Field Sample 04-Nov-14 Y N Reference - Upper Bliss Brook Reference

Ph 2 SO SE SW SW SD-233 WL-SWF-233-2 Field sample 04-Nov-14 Y N Reference - Upper Bliss Brook 
Reference; Filtered metals 

only
Ph 2 SO SE SW SW SD-240 WL-SW-240-2 Field Sample 04-Nov-14 Y N Reference - Upper Bliss Brook Reference

Ph 2 SO SE SW SW SD-240 WL-SWF-240-2 Field sample 04-Nov-14 Y N Reference - Upper Bliss Brook 
Reference; Filtered metals 

only

Page 6 of 7 All Locations For Risk Appendix-092515.xlsx [RI SO SE SW Samples]
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Sampling Round Matrix Location Sample ID
BEG. 

DEPTH 
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Ph 2 SO SE SW SW SD-301 WL-SW-301-2 Field Sample 03-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW SW SD-301 WL-SWF-301-2 Field sample 03-Nov-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 2 SO SE SW SW SD-302 WL-SW-302-2 Field Sample 03-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW SW SD-302 WL-SWF-302-2 Field sample 03-Nov-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 2 SO SE SW SW SD-303 WL-SW-303-2 Field Sample 03-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW SW SD-303 WL-SWF-303-2 Field sample 03-Nov-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 2 SO SE SW SW SD-304 WL-SW-304-2 Field Sample 03-Nov-14 Y Y
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)

Ph 2 SO SE SW SW SD-304 WL-SWF-304-2 Field sample 03-Nov-14 Y N
Wetland South of Walton & Lonsbury property and adjacent 

areas subject to flooding (basically, west of North Ave)
Filtered metals only

Ph 2 SO SE SW SW SD-305 WL-SW-305-2 Field Sample 28-Oct-14 Y Y Mechanics Pond
Ph 2 SO SE SW SW SD-305 WL-SWF-305-2 Field Sample 28-Oct-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-306 WL-SW-306-2 Field Sample 28-Oct-14 Y Y Mechanics Pond
Ph 2 SO SE SW SW SD-306 WL-SWF-306-2 Field Sample 28-Oct-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-307 WL-SW-307-2 Field Sample 03-Nov-14 Y Y Mechanics Pond
Ph 2 SO SE SW SW SD-307 WL-SWF-307-2 Field sample 03-Nov-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-308 WL-SW-308-2 Field Sample 03-Nov-14 Y Y Mechanics Pond
Ph 2 SO SE SW SW SD-308 WL-SWF-308-2 Field sample 03-Nov-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-309 WL-SW-309-2 Field Sample 29-Oct-14 Y Y Mechanics Pond
Ph 2 SO SE SW SW SD-309 WL-SWF-309-2 Field Sample 29-Oct-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-310 WL-SW-310-2 Field Sample 05-Nov-14 Y Y Mechanics Pond
Ph 2 SO SE SW SW SD-310 WL-SWF-310-2 Field sample 05-Nov-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-311 WL-SW-311-2 Field Sample 29-Oct-14 Y Y Mechanics Pond
Ph 2 SO SE SW SW SD-311 WL-SWF-311-2 Field Sample 29-Oct-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-312 WL-SW-312-2 Field Sample 29-Oct-14 Y Y Mechanics Pond
Ph 2 SO SE SW SW SD-312 WL-SWF-312-2 Field Sample 29-Oct-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-313 WL-SW-313-2 Field Sample 03-Nov-14 Y Y Mechanics Pond Evaluate Separately
Ph 2 SO SE SW SW SD-313 WL-SWF-313-2 Field Sample 03-Nov-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-314 WL-SW-314-2 Field Duplicate 03-Nov-14 Y Y Mechanics Pond Evaluate Separately
Ph 2 SO SE SW SW SD-314 WL-SW-314D-2 Field Duplicate 03-Nov-14 Y Y Mechanics Pond Evaluate Separately
Ph 2 SO SE SW SW SD-314 WL-SWF-314-2 Field Duplicate 03-Nov-14 Y N Mechanics Pond Filtered metals only
Ph 2 SO SE SW SW SD-314 WL-SWF-314D-2 Field Duplicate 03-Nov-14 Y N Mechanics Pond Filtered metals only

- Duplicate sample
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TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:DOT-03DOT-04DOT-05DOT-07DOT-07P78 SB-101P78 SB-102P78 SB-104P78 SB-107P78 SB-108P78 SB-111
Sample ID:DOT-03DOT-04DOT-05DOT-07DOT-100P78 SB-101AP78 SB-102AP78 SB-104AP78 SB-107AP78 SB-108AP78 SB-111A

Sample Date:4/7/20114/7/20114/7/20114/7/20114/7/20114/22/20114/21/20114/21/20114/21/20114/21/20114/22/2011
Sample Depth:0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)

ParameterField SampleField SampleField SampleField DuplicateField DuplicateField SampleField SampleField SampleField SampleField SampleField Sample
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Cyclohexane
Ethylbenzene
Isopropylbenzene
m,p-Xylene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
o-Xylene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene
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TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:DOT-03DOT-04DOT-05DOT-07DOT-07P78 SB-101P78 SB-102P78 SB-104P78 SB-107P78 SB-108P78 SB-111
Sample ID:DOT-03DOT-04DOT-05DOT-07DOT-100P78 SB-101AP78 SB-102AP78 SB-104AP78 SB-107AP78 SB-108AP78 SB-111A

Sample Date:4/7/20114/7/20114/7/20114/7/20114/7/20114/22/20114/21/20114/21/20114/21/20114/21/20114/22/2011
Sample Depth:0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)

ParameterField SampleField SampleField SampleField DuplicateField DuplicateField SampleField SampleField SampleField SampleField SampleField Sample
Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum660015000130009700120006400
Antimony2.0U24U100U100U120U2.0U
Arsenic2.224U100U100U120U2.9
Barium308713018030057
Beryllium0.80U9.5U41U40U49U0.80U
Cadmium1.0U12U51U50U61U3.8
Calcium180024002900400059002000
Chromium496700310002400037000280
Chromium, Hexavalent5.3U4.2U2.6U2.5U2.3U
Cobalt2.124U100U100U120U9.6
Copper6974190540420260
Cyanide
Iron76001100024000230002400012000
Lead4735011001100630180
Magnesium120012004000240034002200
Manganese14080420310540230
Mercury
Nickel1731100U290120U230
Potassium3304006708301100660
Selenium2.0U24U100U100U120U4.0U
Silver241203101100320970
Sodium1703507406401200230
Thallium4.0U48U200U200U240U4.0U
Vanadium1748U200U200U240U18
Zinc2333180310250110

Other (µg/g)
TOTAL ORGANIC CARBON (average)

9/24/2015Page 2 of 10Hits Table for Sediment-Eco-All Groupings-092415.xlsx [Prop+S Wetland]

L L L L L l L l L l L 

-



TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Cyclohexane
Ethylbenzene
Isopropylbenzene
m,p-Xylene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
o-Xylene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

P78 SB-112P78 SB-114P78 SB-118P78 SB-119P78 SB-121P78 SB-122P78 SB-125P-78-SB-16P-78-SB-21P-78-SB-26P-78-SB-30
P78 SB-112AP78 SB-114AP78 SB-118AP78 SB-119AP78 SB-121AP78 SB-122AP78 SB-125AP-78-SB-16AP-78-SB-21AP-78-SB-26AP-78-SB-30A
4/21/20114/21/20114/21/20114/21/20114/22/20114/21/20114/21/201112/15/201012/15/201012/16/201012/16/2010

0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)
Field SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField Sample

12U3.8U4.8U5.9U
12U3.8U4.8U17
12U3.8U4.8U5.9U
24U7.6U9.7U12U

4205189200
12U3.8U4.8U5.9U
12U3.8U4.8U5.9U
12U3.8U4.8U6.80
12U3.8U4.8U5.9U
12U3.8U4.8U5.9U
12U3.8U4.8U5.9U
12U3.8U4.8U5.9U
233.8U4.8U320E
12U3.8U4.8U5.9U
12U3.8U4.8U5.9U
12U3.8U4.8U5.9U
12U3.8U4.8U5.9U
12U3.8U4.8U11

520U190U180U300U
520U190U180U300U
520U190U180U300U
520U90J180U300U
520U190U180U300U
520U210180U300U
520U190U180U300U
230J320340300U
300J350400300U
350J230420300U
290J250280300U
300J360370300U
390J190U100J300U
520U190U180U300U
520U190U180U300U
520U96J180U300U
350J390430300U
520U190U120J300U
520U190U180U300U
520U190U180U300U
520U190U180U300U
610790690300U
520U92J180U300U
260J210270300U
520U190U180U300U

1000U360U350U580U
280J770320300U
480J650640300U
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TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg) Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Other (µg/g)
TOTAL ORGANIC CARBON (average)

P78 SB-112P78 SB-114P78 SB-118P78 SB-119P78 SB-121P78 SB-122P78 SB-125P-78-SB-16P-78-SB-21P-78-SB-26P-78-SB-30
P78 SB-112AP78 SB-114AP78 SB-118AP78 SB-119AP78 SB-121AP78 SB-122AP78 SB-125AP-78-SB-16AP-78-SB-21AP-78-SB-26AP-78-SB-30A
4/21/20114/21/20114/21/20114/21/20114/22/20114/21/20114/21/201112/15/201012/15/201012/16/201012/16/2010

0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)
Field SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField Sample

1500010000J16000140001400067001100016500310019204330
6.1U68U20U110U8.0U6.0U110U99.94.6U5.2U7.4U
6.868U20U110U106.0U110U67.61.51.11.4

170130J2702301908213074216.57.6J22.2J
2.4U27U8.0U44U3.2U2.4U46U0.83J0.24J0.13J0.15J
3.934U10U54U4.0U3.0U57U1.2J0.15J0.44U0.62U

45005500J520045003700290033001160J1260451527J
200030000J7400320002400230031000567001067.446.5

180.9U1.4U
2468U62110U3019110U19.03.8J1.9J2.3J

850340 J,J1120077090018040044711.85.821.3
1990.25J0.53U0.92U

2600023000J390002700043000100002200044800869063204280
820470J62016002809010001320015467.317.6

45002800J4900400046001700250038901390933539J
500540J710110051022028024118097.3129

0.48J0.050J0.11U0.040J
200110J250370843615029.57.94.34.1J

1300750J150012001600620570U893J224J139J78.6J
6.1U68U20U110U8.0U6.0U110U13.0U0.63J3.0U0.78J

100051 J,J193011002301105804260.36J0.060J8.3
6101100J16001300790520800617J232J85.3J216J

12U140U40U220U16U12U230U14.91.9U2.2U3.1U
43140U55220U5018230U83.610.47.29.2

270340 J,J153030038012016014360.322.718.2
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TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Cyclohexane
Ethylbenzene
Isopropylbenzene
m,p-Xylene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
o-Xylene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

P-78-SB-31P-78-SB-38SB-201SB-202SB-203SB-203SB-208SB-209SD-04BSD-04BSD-07A
P-78-SB-31AP-78-SB-38ASB-201ASB-202ASB-203ASB-273ASB-208ASB-209ASD-04BSD-08BSD-07A
12/16/201012/16/20106/6/20116/6/20116/6/20116/6/20116/6/20116/6/20111/26/20121/26/20121/25/2012
0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)
Field SampleField SampleField SampleField SampleField DuplicateField DuplicateField SampleField SampleField DuplicateField DuplicateField Sample

7.2U5.7U990U
7.2U5.7U990U
7.2U5.7U990U
14U11U990U
14U110990U

7.2U5.7U990U
7.2U5.7U990U
7.2U5.7U990U
7.2U5.7U
7.2U5.7U990U
7.2U5.7U990U
7.2U5.7U2000U
7.2U5.7U
7.2U5.7U990U
7.2U5.7U
7.2U5.7U990U
7.2U5.7U990U
7.2U5.7U990U

260U200U
260U200U
260U200U
260U200U
260U200U
260U200U
260U200U
380200U
470200U
570200U
370200U
440200U
130J200U
260U200U
260U200U
260U200U
550200U
140J200U
260U200U
260U200U
260U200U

1100200U
260U200U
360200U
260U200U
510U390U
530200U
900200U
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TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg) Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Other (µg/g)
TOTAL ORGANIC CARBON (average)

P-78-SB-31P-78-SB-38SB-201SB-202SB-203SB-203SB-208SB-209SD-04BSD-04BSD-07A
P-78-SB-31AP-78-SB-38ASB-201ASB-202ASB-203ASB-273ASB-208ASB-209ASD-04BSD-08BSD-07A
12/16/201012/16/20106/6/20116/6/20116/6/20116/6/20116/6/20116/6/20111/26/20121/26/20121/25/2012
0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-0.5 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)
Field SampleField SampleField SampleField SampleField DuplicateField DuplicateField SampleField SampleField DuplicateField DuplicateField Sample

28807850100001100010000494079408640
0.78J0.60J100U100U51U

2.52.9100U100U51U
22.0J37.7190320260
0.26J0.39J40U42U20U
0.39J0.7350U52U26U

11601050420061006500120021702590
18.641.8270003400017000232043204860

4.9U3.3U4.0U1.9U3.6U3.8U4.2U15.5J22J38.6
2.8J5.1J100U11097

26.417.2600780860
0.771.0

108001330019000360002600078801210016700
48.790.0430720420182342250
9641860170025002200117017702690
164254530490750

0.15U0.090J
5.911.9210230290

296J401J690940860
1.1J2.4J100U100U51U
1.1U0.10J620470710

174J141J150014001600
2.8U3.1U100U100U51U

14.722.2250U260U130U
61.358.0200510630

9/24/2015Page 6 of 10Hits Table for Sediment-Eco-All Groupings-092415.xlsx [Prop+S Wetland]

L L L L L l L l L l L 

-



TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Cyclohexane
Ethylbenzene
Isopropylbenzene
m,p-Xylene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
o-Xylene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

SD-201SD-201SD-202SD-203SD-204SD-204SD-204SD-205SD-301SD-302SD-303
WL-SD-201WL-SD-201DWL-SD-202WL-SD-203WL-SD-204WL-SD-204-2WL-SD-204D-2WL-SD-205WL-SD-301-2WL-SD-302-2WL-SD-303-2
6/18/20146/18/20147/1/20146/19/20146/25/201410/28/201410/28/20146/25/201411/3/201411/3/201411/3/2014
0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

Field DuplicateField DuplicateField SampleField SampleField SampleField DuplicateField DuplicateField SampleField SampleField SampleField Sample

7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
6.8J13U4834230J490J
25J48J17086270J1100J

0.51J0.75J2.0J0.92J7.1J5.0J
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U0.37J5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ

0.22J0.22J14U5.9U42UJ21UJ
7.7U6.3U14U5.9U42UJ21UJ

42U42U430U110U33UJ28J430UJ4.1U3.9U19
1100U1100U9000U1900U1700UJ1300UJ22000UJ210U200U440U
1100U1100U9000U1900U1700UJ1300UJ22000UJ210U200U440U

42U42U430U110U33UJ25UJ430UJ4.1U3.9U19
28J42U180J110U33UJ25UJ250J4.1U3.9U63
21J42U150J110U48J38J140J4.53.9U94

1100U1100U9000U1900U1000J670J22000UJ210U200U440U
9979890J270J430J330J540J273.9U670

110811000340550J320J650J49J3.9U1200
2001401900650760J420J1600J47J3.9U1800

93611000290500J270J790J363.9U860
6242640190420J370J400J55J3.9U960

1100U1100U1100J1900U8500J4100J22000UJ210U200U440U
1100U1100U9000U1900U1700UJ1300UJ22000UJ210U200U440U
1100U1100U9000U1900U1700UJ1600J22000UJ93J200U440U
1100U1100U9000U1900U1700UJ1300UJ22000UJ210U200U180J

130991200420660J560J870J383.2J1400
22J42U180J55J240J100J180J153.9U300

1100U1100U9000U1900U1700UJ1300UJ22000UJ210U200U440U
1100U1100U9000U1900U1700UJ1300UJ22000UJ210U200U440U
1100U1100U9000U1900U920J1700J22000UJ210U200U440U

2401602300790960J720J1300J493.2J2000
42U42U430U110U37J28J430UJ4.1U3.9U50

130871300380540J280J1000J313.9U860
42U42U430U110U37J27J430UJ4.1U3.9U25
85U86U880U220U66UJ51UJ870UJ410U390U8.5J
9068720270460J370J430J273.9U730

1701301500560870J690J950J443.9U1500
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TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg) Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Other (µg/g)
TOTAL ORGANIC CARBON (average)

SD-201SD-201SD-202SD-203SD-204SD-204SD-204SD-205SD-301SD-302SD-303
WL-SD-201WL-SD-201DWL-SD-202WL-SD-203WL-SD-204WL-SD-204-2WL-SD-204D-2WL-SD-205WL-SD-301-2WL-SD-302-2WL-SD-303-2
6/18/20146/18/20147/1/20146/19/20146/25/201410/28/201410/28/20146/25/201411/3/201411/3/201411/3/2014
0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

Field DuplicateField DuplicateField SampleField SampleField SampleField DuplicateField DuplicateField SampleField SampleField SampleField Sample

4.2U4.4J88U3.6U51J37J3000J4.2U3.9U8.6U
0.73J0.94J6.1J2.0J140J39J290J4.2U3.9U8.6U

1.7J0.27J6.3J3.7J61J11J340J4.2U3.9U8.6U
2.2U2.2U45U1.8U17UJ13UJ7.3UJ2.1U2.0U4.4U
2.2U0.12J2.2J1.8U17UJ13UJ7.3UJ2.1U2.0U4.4U
2.2U0.081J45U1.8U17UJ13UJ2.4J2.1U2.0U4.4U
2.2U2.2U45U1.8U17UJ13UJ1.2J2.1U2.0U4.4U

0.17JEB0.16JEB88U3.6U33UJ25UJ5.4J4.2U3.9U8.6U
2.2U2.2U45U1.8U17UJ13UJ7.3UJ2.1U2.0U4.4U

0.32J0.39J88U3.6U33UJ25UJ14UJ4.2U3.9U8.6U
4.2U4.2U88U3.6U33UJ25UJ14UJ4.2U3.9U8.6U
4.2U4.2U88U3.6U33UJ25UJ14UJ4.2U3.9U8.6U

0.26J0.37J4.5J0.90J33UJ25UJ36J4.2U3.9U8.6U
4.2U4.2U88U3.6U33UJ25UJ14UJ R R R
2.2U2.2U45U1.8U17UJ13UJ7.3UJ2.1U2.0U4.4U

0.37J0.34J45U1.6J17UJ13UJ20J2.1U2.0U4.4U
2.2U1.3J45U1.8U17UJ13UJ7.3UJ2.1U2.0U4.4U

0.21J0.25J45U1.8U17UJ13UJ6.2J2.1U2.0U4.4U
22U22U24J18U1300J17J73UJ21U20U44U

42U42U880U36U330UJ250UJ140UJ41U39U86U

4450405014100J8800J6060J7560J5920J6980J17100J
0.16J0.18J2.9J2.6J0.86J12.9J0.82J0.12UJ0.31J
0.810.775.610.7J5.6J7.7J0.98J1.4J3.9J
32.632.294.2J153J70.8J207J30.6J32.4J49.0J
0.64U0.67U1.3U2.9J1.0UJ0.69J0.21J0.29J0.76J
0.13U0.14U0.823.4J0.68J1.5J0.082J0.130.21
7907892360J2710J4460J5790J7759372390
126J107J24402980J35.0J4110J1040J36.2J3220J

1.930.18J1.2UJ1.3J1.8UJ1.5UJ48.4J2.71J3.0J
2.01.717.4J46.6J1.5J37.5J4.6J2.5J14.3J
4.4J4.0J91.8J587J58.7J362J11.3J1.4J98.5J

0.068UJ0.064UJ2.2JEB6.2JEB0.28JEB16.3JEB0.46JEB R0.96JEB
2940242019600J67600J10100J18100J7110J9920J20000J
21.9J19.0J240J251J117J142J1537.476.7
675U644U2660J2240J737J1790J145022503340

59.6J60.1J320881J176J540J111J215J260J
0.030J0.031J0.120.24J0.40J0.45J0.019J-0.0069J-0.94

2.7J2.3J39.8J59.6J8.5J498J6.7J5.4J15.2J
338J-405J-1340UJ955J237J795J640U614U1330U

0.77J0.63J1.7J2.3J2.3J1.3J0.34J0.43J0.95J
1.41.4129J76.6J1.8J82.5J4.2J0.55J2.9J

308J313J1340UJ683J1150J1200J640U614U1330U
0.64U0.67U1.3U0.50UJ0.50UJ0.50UJ0.13U0.12U0.13

6.26.36.7UJ2.5UJ48.5J2.5UJ2.8J14.8J0.92J
12.713.6109J354J44.4J224J22.9J14.9J80.1J

6300720057000120000J320000J180000J7600160087000
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TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Cyclohexane
Ethylbenzene
Isopropylbenzene
m,p-Xylene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
o-Xylene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

SD-304
WL-SD-304-2

11/3/2014
0-1 (ft bgs)

Field Sample

4.2 U
210 U
210 U
4.2 U
4.2 U
4.2 U

210 U
3.5 J
4.2 U
5.0
4.2 U
5.6

210 U
210 U
210 U
210 U
5.5
4.2 U

210 U
210 U
210 U
7.8
4.2 U
4.2 U
4.2 U

420 U
4.2 U
8.1
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TABLE B-3
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Other (µg/g)
TOTAL ORGANIC CARBON (average)

SD-304
WL-SD-304-2

11/3/2014
0-1 (ft bgs)

Field Sample

11 J
13 J
17 J

0.52 J
2.1 UJ
2.1 UJ
2.1 UJ
4.1 UJ

0.19 J
4.1 UJ
4.1 UJ

0.37 J
0.75 J

 R
2.1 UJ

0.23 J
2.1 UJ
2.1 UJ
21 UJ

41 U

5700 J
0.037 J

2.1 J
22.8 J
0.38 J

0.029 J
641

45.2 J
1.33

4.2 J
1.6 J

0.014 JEB
15300 J

8.5
844
167 J

0.062 UJ
3.1 J

617 U
0.36 J
0.33 J
617 U

0.12 U
14.4 J
12.8 J

3500
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TABLE B-4
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:SD-208SD-208SD-209SD-209SD-210SD-211SD-211SD-212SD-212SD-213SD-213
Sample ID:WL-RSD-208WL-SD-208WL-RSD-209WL-SD-209WL-SD-210WL-SD-211WL-SD-211-2WL-SD-212WL-SD-212-2WL-SD-213WL-SD-213-2

Sample Date:7/1/20146/20/20147/1/20146/20/20146/25/20146/25/201410/29/20146/24/201410/29/20146/24/201410/28/2014
Sample Depth:0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

ParameterField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField Sample
VOCs (µg/Kg)

1,1,1-Trichloroethane R21UJ8.4U210J14U6.0U
1,1-Dichloroethane15U21UJ8.4U130J14U6.0U
1,1-Dichloroethene15U21UJ8.4U120J14U6.0U
2-Butanone71130J23720U29U12U
Acetone450520J90720U29U12U
Carbon disulfide15U1.9J0.82J360U3.4J6.0U
Chloroform15U21UJ8.4U30JEB14U6.0U
cis-1,2-Dichloroethene15U1.0J8.4U250J14U6.0U
Cyclohexane R21UJ8.4U360U14U6.0U
Ethylbenzene R21UJ8.4U360U14U6.0U
Isopropylbenzene R21UJ8.4U360U0.72J0.14J
m,p-Xylene R1.1J8.4U360U14U6.0U
Methyl acetate15U21UJ8.4U140J14U6.0U
Methyl tert-butyl ether15U21UJ8.4U360U14U6.0U
Methylcyclohexane R21UJ8.4U360U14U6.0U
o-Xylene R21UJ8.4U360U14U6.0U
Toluene R51UJ8.4U360U14U6.0U
Trichloroethene R21UJ8.4U9501.5J0.18J

SVOCs (µg/Kg)
2-Methylnaphthalene90U150UJ3.9U3.5J31
4-Chloroaniline4600U7900UJ200U230U350U
4-Methylphenol4600U7900UJ200U230U350U
Acenaphthene90U150UJ103653
Acenaphthylene90U150UJ3.9U4.4U18
Anthracene90U150UJ36190150
Benzaldehyde4600U7900UJ200U230U350U
Benzo(a)anthracene90UJ160J170580870
Benzo(a)pyrene90U150J140540640
Benzo(b)fluoranthene57J270J130390680
Benzo(g,h,i)perylene90U96J83220490
Benzo(k)fluoranthene90U84J140450440
Bis(2-ethylhexyl)phthalate4600U7900UJ540480840
Butylbenzylphthalate4600U7900UJ200U230U350U
Caprolactam4600U7900UJ190J140J350U
Carbazole4600U7900UJ200U140J350U
Chrysene90U200J200640610
Dibenz(a,h)anthracene90U150UJ34140190
Dibenzofuran4600U7900UJ200U230U350U
Dimethylphthalate4600U7900UJ200U230U350U
Di-n-butylphthalate4600U7900UJ120J230U180J
Fluoranthene100390J37015001800
Fluorene90U150UJ107374J
Indeno(1,2,3-cd)pyrene90U160J86270510
Naphthalene90U150UJ3.9U4.3J44
Pentachlorophenol180UJ310UJ8.0UJ8.9UJ14UJ
Phenanthrene41J140J2101100570
Pyrene59J280J33010001400
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TABLE B-4
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:SD-208SD-208SD-209SD-209SD-210SD-211SD-211SD-212SD-212SD-213SD-213
Sample ID:WL-RSD-208WL-SD-208WL-RSD-209WL-SD-209WL-SD-210WL-SD-211WL-SD-211-2WL-SD-212WL-SD-212-2WL-SD-213WL-SD-213-2

Sample Date:7/1/20146/20/20147/1/20146/20/20146/25/20146/25/201410/29/20146/24/201410/29/20146/24/201410/28/2014
Sample Depth:0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

ParameterField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField Sample
Pesticides (µg/Kg)

4,4'-DDD3.7J23J2.5J5.510
4,4'-DDE1.6J26J1.0J2.8J16
4,4'-DDT9.0U9.4J1.9J1.7J6.8U
Aldrin4.7U8.0UJ2.0U2.2U3.5U
alpha-BHC4.7U8.0UJ2.0U2.2U3.5U
beta-BHC4.7U8.0UJ2.0U2.2U3.5U
delta-BHC4.7U8.0UJ2.0U2.2U3.5U
Dieldrin9.0U15UJ4.0U4.4U6.8U
Endosulfan I4.7U8.0UJ2.0U2.2U3.5U
Endosulfan II1.8J15UJ4.0U4.4U6.8U
Endosulfan sulfate9.0U15UJ4.0U4.4U6.8U
Endrin9.0U15UJ4.0UJ4.4UJ6.8UJ
Endrin aldehyde9.0U15UJ4.0U4.4U6.8U
Endrin ketone9.0U15UJ4.0UJ4.4UJ6.8UJ
gamma-BHC (Lindane)4.7U8.0UJ2.0U2.2U3.5U
gamma-Chlordane4.7U8.0UJ2.0U2.2U3.5U
Heptachlor4.7U8.0UJ2.0U2.2U3.5U
Heptachlor epoxide4.7U8.0UJ2.0U2.2U3.5U
Methoxychlor47U3.0J2.6J3.3J95J

PCBs (µg/Kg)
Aroclor-126090U150UJ39U44U69U

Inorganics (mg/Kg)
Aluminum8540J16100J4820J5610J8140J4320J
Antimony0.33J0.36J0.19UJ0.12UJ0.41J0.56UJ
Arsenic6.5J9.3J2.2J-2.2J-5.9J3.1
Barium69.8J107J30.9J-27.4J-95.5J31.2
Beryllium1.0J1.4J1.9UJ1.2UJ1.0UJ0.96U
Cadmium0.71J0.96J0.19UJ0.12UJ1.0J0.21
Calcium5940J4900J1680J1210J4040J1860J
Chromium679J2260J138J-596J-3240J418
Chromium, Hexavalent1.6UJ0.1J0.06J87.01.5UJ0.14J
Cobalt7.6J10.4J2.5J-4.9J-8.6J3.1
Copper24.1J45.0J5.2J6.4J48.6J15.9J
Cyanide0.22UJ0.72JEB0.093UJ0.16JEB0.52JEB0.096UJ
Iron16400J21500J5450J14200J16000J8540J
Lead52.8J146J19.8J-19.0J-72.3J23.7
Magnesium2960J4130J935UJ2240J2490J1540J
Manganese604J565J135J-641J-500J188
Mercury0.15J0.33J0.094UJ0.060UJ0.16J0.096U
Nickel14.8J21.5J5.1J8.3J19.9J7.2J
Potassium1280J1930J322J327J860J490J
Selenium2.5J2.2J4.7UJ3.0UJ2.5UJ4.8U
Silver0.50UJ0.62J1.9UJ1.2UJ1.0UJ0.96U
Sodium617J555J82.0J-87.0J-524J198J
Thallium0.50UJ0.50UJ0.93UJ0.60UJ0.50UJ0.96UJ
Vanadium8.3J2.5UJ7.8J-0.26J- R2.8J-
Zinc92.7J163J38.4J35.8J146J52.9J

Other (µg/g)
TOTAL ORGANIC CARBON (average)94000170000J5000012000J88000J66000J
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TABLE B-4
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Cyclohexane
Ethylbenzene
Isopropylbenzene
m,p-Xylene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
o-Xylene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

SD-214 SD-214 SD-215 SD-215 SD-216 SD-217 SD-217 SD-218 SD-218
WL-SD-214 WL-SD-214-2 WL-SD-215 WL-SD-215-2 WL-SD-216 WL-SD-217 WL-SD-217-2 WL-SD-218 WL-SD-218-2
6/24/2014 10/28/2014 6/24/2014 10/28/2014 6/24/2014 6/24/2014 11/5/2014 6/27/2014 11/5/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

29 UJ 6.6 U 5.6 U 6.5 U 6.3 U
2.0 J 6.6 U 5.6 U 6.5 U 6.3 U
29 UJ 6.6 U 5.6 U 6.5 U 6.3 U
57 UJ 26 11 U 13 13 U
57 UJ 87 11 U 50 13 U

2.6 J 1.2 J 5.6 U 4.7 J 0.76 J
29 UJ 6.6 U 5.6 U 6.5 U 6.3 U
29 UJ 6.6 U 5.6 U 6.5 U 6.3 U
29 UJ 6.6 U 5.6 U 6.5 U 6.3 U
29 UJ 1.1 J 5.6 U 6.5 U 6.3 U
29 UJ 0.40 J 5.6 U 6.5 U 6.3 U
29 UJ 0.89 J 5.6 U 6.5 U 6.3 U
29 UJ 6.6 U 5.6 U 6.5 U 6.3 U
29 UJ 6.6 U 5.6 U 6.5 U 6.3 U
29 UJ 6.6 U 5.6 U 6.5 U 6.3 U
29 UJ 0.53 J 5.6 U 6.5 U 6.3 U
29 UJ 6.6 U 5.6 U 6.5 U 6.3 U

6.1 J 6.6 U 0.13 J 6.5 U 6.3 U

14 J 58 22 19
580 UJ 240 U 210 U 300 U
290 J 240 U 210 U 300 U

16 J 160 100 110
11 UJ 52 J 19 12
67 J 800 170 380

580 UJ 240 U 210 U 300 U
400 J 3300 540 1900
370 J 2800 340 1900
480 J 2800 210 2700
330 J 1800 140 1600
290 J 2000 350 1600

1400 J 590 490 500
580 UJ 240 U 210 U 160 J
580 UJ 220 J 210 U 300 U
580 UJ 240 210 U 360
390 J 3200 630 2600
150 J 440 59 310
580 UJ 130 J 110 J 300 U
580 UJ 240 U 210 U 300 U
390 J 150 J 210 U 300 U
580 J 5800 1400 5900

25 J 210 210 140
360 J 1700 170 1400

20 J 110 120 21
23 UJ 9.4 UJ 410 U 590 U

210 J 2400 1100 2500
810 J 4400 1200 3900
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TABLE B-4
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Other (µg/g)
TOTAL ORGANIC CARBON (average)

SD-214 SD-214 SD-215 SD-215 SD-216 SD-217 SD-217 SD-218 SD-218
WL-SD-214 WL-SD-214-2 WL-SD-215 WL-SD-215-2 WL-SD-216 WL-SD-217 WL-SD-217-2 WL-SD-218 WL-SD-218-2
6/24/2014 10/28/2014 6/24/2014 10/28/2014 6/24/2014 6/24/2014 11/5/2014 6/27/2014 11/5/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

14 J 8.8 6.3 J 5.9 J
23 J 7.8 2.3 J 2.3 J
11 UJ 2.9 J 1.8 J 7.8 J

5.8 UJ 2.4 U 0.56 J 3.0 UJ
5.8 UJ 2.4 U 2.1 UJ 3.0 UJ
5.8 UJ 2.4 U 2.1 UJ 3.0 UJ
5.8 UJ 2.4 U 2.1 UJ 3.0 UJ
11 UJ 4.7 U 4.1 UJ 5.9 UJ

5.8 UJ 2.4 U 2.1 UJ 3.0 UJ
11 UJ 4.7 U 4.1 UJ 5.9 UJ
11 UJ 4.7 U 4.1 UJ 5.9 UJ
11 UJ 4.7 UJ 4.1 UJ 5.9 UJ
11 UJ 4.7 U 4.1 UJ 5.9 UJ
11 UJ 4.7 UJ  R  R

5.8 UJ 2.4 U 2.1 UJ 3.0 UJ
5.8 UJ 2.4 U 2.1 UJ 3.0 UJ
5.8 UJ 2.4 U 2.1 UJ 3.0 UJ
5.8 UJ 2.4 U 2.1 UJ 3.0 UJ

130 J 6.7 J 21 UJ 30 UJ

110 UJ U 17 J 29 J

9400 J 4610 J 3120 J 3560 J 3570
2.1 J 0.39 UJ 0.13 UJ 0.22 UJ 0.20 UJ
6.6 J 6.7 3.1 2.2 1.5 J

155 J 68.3 16.3 15.6 15.1
1.3 J 0.73 U 0.63 U 0.64 U 0.67 U
2.1 J 0.19 0.13 U 0.13 U 0.084 J

6260 J 1160 J 852 J 978 J 935
7330 J 294 124 245 306 J

2.5 UJ 0.56 U 6.10 6.49 20.1 J
10.8 J 8.3 3.1 2.9 2.3
60.3 J 32.9 J 7.9 J 11.6 J 10.2 J
0.48 JEB 0.073 UJ 0.063 UJ 0.064 UJ 0.36 JEB

22900 J 13400 J 6790 J 10200 J 7880
97.9 J 109 18.3 32.7 23.6

2280 J 1460 J 948 J 1410 J 1170 J-
738 J 182 131 156 102

0.38 J 0.073 U 0.063 U 0.064 U 0.067 U
19.7 J 10.1 J 6.9 J 7.5 J 5.4

1000 J 321 J 280 J 326 J 669 U
2.5 UJ 3.6 U 3.2 U 3.2 U 3.3 UJ

0.87 J 0.73 U 1.7 0.93 0.93
848 J 88.2 J 75.4 J 69.3 J 669 U

0.50 UJ 0.73 UJ 0.63 UJ 0.64 UJ 0.67 U
 R 5.0 J- 6.1 J- 2.7 J- 3.3 U

198 J 70.4 J 22.4 J 33.9 J 32.1

190000 J 12000 J 4300 J 7400 J 4800 J
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TABLE B-5
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:SD-219SD-219SD-221SD-221SD-222SD-223SD-224SD-225SD-226SD-227SD-228
Sample ID:WL-SD-219WL-SD-219-2WL-SD-221WL-SD-221DWL-SD-222WL-SD-223WL-SD-224WL-SD-225WL-SD-226WL-SD-227WL-SD-228

Sample Date:7/1/201410/29/20146/27/20146/27/20146/27/20147/1/20147/1/20146/27/20147/1/20147/1/20146/27/2014
Sample Depth:0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

ParameterField SampleField SampleField DuplicateField DuplicateField SampleField SampleField SampleField SampleField SampleField SampleField Sample
VOCs (µg/Kg)

1,1,1-Trichloroethane17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
1,1-Dichloroethane17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
1,1-Dichloroethene17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
2-Butanone120J5.8J382423U110J12U310J218.7J
Acetone290J100J1301206.2J500J12U790J6345
Carbon disulfide2.9J9.6U1.5J0.56J12U3.2J0.84J40J0.80J8.3U
Chloroform17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
cis-1,2-Dichloroethene17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
Cyclohexane17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
Ethylbenzene17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
Isopropylbenzene17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
m,p-Xylene17UJ0.26J10U9.0U12U20UJ6.1U35UJ7.0U8.3U
Methyl acetate17UJ9.6U10U9.0U12U5.7J6.1U35UJ7.0U8.3U
Methyl tert-butyl ether17UJ9.6U0.26J9.0U12U20UJ6.1U35UJ7.0U8.3U
Methylcyclohexane17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
o-Xylene17UJ0.20J10U9.0U12U20UJ6.1U35UJ7.0U8.3U
Toluene17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U
Trichloroethene17UJ9.6U10U9.0U12U20UJ6.1U35UJ7.0U8.3U

SVOCs (µg/Kg)
2-Methylnaphthalene57J120U120U350U2500U2100UJ42U440UJ45U
4-Chloroaniline1100UJ6100U6200U6100U13000U22000UJ2200U23000UJ2300U
4-Methylphenol1100UJ6100U6200U6100U13000U22000UJ2200U23000UJ2300U
Acenaphthene110J120U120U75J2500U2100UJ42U440UJ45U
Acenaphthylene46J32J26J350U2500U2100UJ42U440UJ45U
Anthracene370J42J53J220J1700J870J15J440UJ45U
Benzaldehyde1100UJ6100U6200U6100U13000U22000UJ2200U23000UJ2300U
Benzo(a)anthracene2500J250J220J1000J5800J3700J75J440UJ25J
Benzo(a)pyrene2700J25020075036002700J63440UJ31J
Benzo(b)fluoranthene3200J460380130055004500J110440UJ60
Benzo(g,h,i)perylene1300J2502005602300J1900J51440UJ29J
Benzo(k)fluoranthene2800J150110J3702000J1600J34J440UJ16J
Bis(2-ethylhexyl)phthalate2900J6100U6200U6100U13000U22000UJ2200U4100J2300U
Butylbenzylphthalate1100UJ6100U6200U6100U13000U22000UJ2200U23000UJ2300U
Caprolactam670J6100U6200U6100U13000U22000UJ2200U23000UJ2300U
Carbazole1100UJ6100U6200U6100U1100J22000UJ2200U23000UJ2300U
Chrysene2900J31024092050003500J79440UJ33J
Dibenz(a,h)anthracene720J55J46J130J2500U2100UJ11J440UJ45U
Dibenzofuran1100UJ6100U6200U6100U13000U22000UJ2200U23000UJ2300U
Dimethylphthalate1100UJ6100U6200U6100U13000U22000UJ2200U23000UJ2300U
Di-n-butylphthalate1100UJ6100U6200U550JEB13000U22000UJ2200U2100JEB2300U
Fluoranthene6200J4804802000140007700J180210J68
Fluorene150J120U28J84J2500U2100UJ42U440UJ45U
Indeno(1,2,3-cd)pyrene1600J32025073032002600J68440UJ40J
Naphthalene77J120U120U350U2500U2100UJ42U440UJ45U
Pentachlorophenol41UJ240U250U720U5200U4300UJ85U890UJ92U
Phenanthrene2000J200J260110089004300J69440UJ23J
Pyrene4400J350310140080005100J120440UJ43J
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TABLE B-5
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:SD-219SD-219SD-221SD-221SD-222SD-223SD-224SD-225SD-226SD-227SD-228
Sample ID:WL-SD-219WL-SD-219-2WL-SD-221WL-SD-221DWL-SD-222WL-SD-223WL-SD-224WL-SD-225WL-SD-226WL-SD-227WL-SD-228

Sample Date:7/1/201410/29/20146/27/20146/27/20146/27/20147/1/20147/1/20146/27/20147/1/20147/1/20146/27/2014
Sample Depth:0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

ParameterField SampleField SampleField DuplicateField DuplicateField SampleField SampleField SampleField SampleField SampleField SampleField Sample
Pesticides (µg/Kg)

4,4'-DDD18J60U61U41085U140UJ9.3220UJ4.5U
4,4'-DDE21J60U61U130J13J35J2.3J47J1.2J
4,4'-DDT15J60U61U9732J140UJ2.4J220UJ4.5U
Aldrin10UJ31U31U30U44U72UJ2.2U110UJ2.3U
alpha-BHC10UJ31U31U30U44U72UJ2.2U7.2J2.3U
beta-BHC10UJ31U31U30U44U5.4J2.2U110UJ2.3U
delta-BHC10UJ31U31U30U44U72UJ2.2U110UJ2.3U
Dieldrin20UJ60U61U59U85U140UJ4.2U220UJ4.5U
Endosulfan I10UJ31U31U30U44U72UJ2.2U110UJ2.3U
Endosulfan II20UJ60U61U59U85U140UJ4.2U220UJ4.5U
Endosulfan sulfate20UJ60U61U59U85U140UJ4.2U220UJ4.5U
Endrin20UJ60U61U59U85U140UJ4.2U220UJ4.5U
Endrin aldehyde20UJ60U61U59U85U140UJ4.2U220UJ0.46J
Endrin ketone20UJ60U61U59U85U140UJ4.2U220UJ0.76J
gamma-BHC (Lindane)10UJ31U31U30U44U72UJ2.2U110UJ2.3U
gamma-Chlordane10UJ31U31U30U44U72UJ2.2U110UJ2.3U
Heptachlor10UJ31U31U30U44U72UJ2.2U110UJ2.3U
Heptachlor epoxide10UJ31U31U4.8J44U72UJ0.49J110UJ2.3U
Methoxychlor350J7.7J10J12J440U720UJ22U1100UJ23U

PCBs (µg/Kg)
Aroclor-1260260J600U610U590U850U1400UJ42U2200UJ45U

Inorganics (mg/Kg)
Aluminum4580J73206960103005480J6790J680014800J7010J7800
Antimony0.25J0.40UJ0.26UJ0.47UJ0.51J0.57J0.14UJ0.64J0.16UJ0.19UJ
Arsenic1.8J4.8J4.0J7.7J3.84.4J0.73J8.2J1.21.3J
Barium34.2J56.052.266.3161J194J23.0409J30.9J30.1
Beryllium0.50UJ1.0U0.99U1.0U1.5U0.89J0.69U2.4J0.81U0.96U
Cadmium0.49J1.3J0.92J3.22.09.5J0.22J36.9J0.660.25J
Calcium2330J1360132022202630J3430J9536120J1360J1460
Chromium55.5J28.2J27.2J388J345732J24.8J4870J36.311.3J
Chromium, Hexavalent1.6UJ0.05J0.06J0.07J1.2UJ1.8UJ0.08J2.6UJ0.33J0.70UJ
Cobalt6.0J4.43.75.27.8J11.5J4.620.9J3.8J1.8
Copper27.0J263238245210J647J17.32880J37.8J14.8J
Cyanide0.17UJ0.012JEB0.018JEB0.080JEB0.15UJ0.32JEB0.069UJ0.83JEB0.081UJ0.096UJ
Iron10300J11600112001770013300J14800J1160024100J10200J4110
Lead65.9J87.271.511092.5J188J10.0579J16.7J12.7
Magnesium1500J1530J-1480J-1630J-1480UJ1500J2420J-3470J1940J988J-
Manganese336J327312424585571J215729J22898.9
Mercury0.15J2.11.80.641.1J2.4J0.069U4.6J0.081UJ0.23
Nickel11.5J22.821.756.230.2J147J14.2595J28.6J5.6
Potassium500UJ1010U990U1000U1480UJ618J690U1480J806UJ963U
Selenium0.86J0.59J-0.61J-0.82J-1.8J4.2J0.29J-6.4J0.55J0.74J-
Silver3.8J5.75.418.08.9J29.0J0.69U174J1.7J1.5
Sodium500UJ1010U990U1000U1480UJ500UJ690U746J806UJ963U
Thallium0.50UJ1.0U0.99U1.0U1.5U3.0J0.69U2.3J0.81U0.96U
Vanadium12.8J14.513.214.18.9J6.2J9.22.5UJ10.1J13.6
Zinc52.5J139104111159J327J41.81250J48.6J19.4

Other (µg/g)
TOTAL ORGANIC CARBON (average)140000J42000J-48000J3400071000120000J7400J120000J8900J28000
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TABLE B-5
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Cyclohexane
Ethylbenzene
Isopropylbenzene
m,p-Xylene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
o-Xylene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

SD-305 SD-306 SD-307 SD-308 SD-309 SD-310 SD-311 SD-312 SD-313 SD-314
WL-SD-305-2 WL-SD-306-2 WL-SD-307-2 WL-SD-308-2 WL-SD-309-2 WL-SD-310-2 WL-SD-311-2 WL-SD-312-2 WL-SD-313-2 WL-SD-314-2
10/28/2014 10/28/2014 11/3/2014 11/3/2014 10/29/2014 11/5/2014 10/29/2014 10/29/2014 11/3/2014 11/3/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

33 J 22 UJ 9.6 U 4.0 U 56 J 7.5 U
1400 UJ 1100 UJ 500 U 210 U 2300 J 390 U
1400 UJ 1100 UJ 500 U 210 U 1100 UJ 390 U

76 J 28 J 9.5 J 4.0 U 68 J 7.5 U
28 J 22 UJ 9.6 U 4.0 U 40 J 7.5 U

210 J 69 J 22 4.0 U 210 J 16
1400 UJ 1100 UJ 500 U 210 U 440 J 390 U
1700 J 520 J 130 17 1300 J 100
1900 J 540 J 230 27 1300 J 83
2100 J 670 J 180 J 25 1500 J 68
1300 J 390 J 120 20 1000 J 56
2000 J 550 J 230 29 1500 J 110
4000 J 2800 J 500 U 210 U 4800 J 390 U

550 J 1100 UJ 500 U 210 U 1100 UJ 390 U
1500 J 1400 J 280 J 210 U 650 J 390 U
1400 UJ 1100 UJ 500 U 210 U 1100 UJ 390 U
2600 J 820 J 220 24 1900 J 150

630 J 150 J 67 4.0 U 210 J 39
1400 UJ 1100 UJ 500 U 210 U 1100 UJ 390 U
1400 UJ 460 J 500 U 210 U 1100 UJ 390 U
1100 J 1000 J 500 U 210 U 1000 J 170 J
4800 J 1300 J 280 35 3200 J 190

110 J 54 J 12 4.0 U 120 J 7.1 J
1300 J 350 J 140 17 1000 J 55

50 J 20 J 9.6 U 4.0 U 71 J 7.5 U
55 UJ 45 UJ 960 U 400 U 42 UJ 750 U

1600 J 570 J 150 16 1000 J 100
3500 J 1100 J 230 31 2300 J 160
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TABLE B-5
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg) Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Other (µg/g)
TOTAL ORGANIC CARBON (average)

SD-305SD-306SD-307SD-308SD-309SD-310SD-311SD-312SD-313SD-314
WL-SD-305-2WL-SD-306-2WL-SD-307-2WL-SD-308-2WL-SD-309-2WL-SD-310-2WL-SD-311-2WL-SD-312-2WL-SD-313-2WL-SD-314-2
10/28/201410/28/201411/3/201411/3/201410/29/201411/5/201410/29/201410/29/201411/3/201411/3/2014
0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

Field SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField Sample

24J26J9.6U4.1U16J7.4UJ
53J28J9.6U4.1U31J7.4UJ
13J12J9.6U4.1U11J7.4UJ
14UJ11UJ4.9U2.1U11UJ3.8UJ
14UJ11UJ4.9U2.1U11UJ3.8UJ
14UJ11UJ4.9U2.1U11UJ3.8UJ
14UJ11UJ4.9U2.1U11UJ3.8UJ
27UJ22UJ9.6U4.1U21UJ7.4UJ
14UJ11UJ4.9U2.1U11UJ3.8UJ
27UJ22UJ9.6U4.1U21UJ7.4UJ
27UJ22UJ9.6U4.1U21UJ7.4UJ
27UJ22UJ9.6U4.1U21UJ7.4UJ
27UJ22UJ9.6U4.1U21UJ7.4UJ
27UJ22UJ R R21UJ R
14UJ11UJ4.9U2.1U11UJ3.8UJ
14UJ11UJ4.9U2.1U11UJ3.8UJ
14UJ11UJ4.9U2.1U11UJ3.8UJ
14UJ11UJ4.9U2.1U11UJ3.8UJ
26J16J49U21U120J38UJ

240JJ96U41U190J75U

6920J6160J7150J5340J11800J11700J12700J14200J3980J5120J
1.3J1.1J0.098J0.040J0.62UJ0.047J0.82J1.2J0.33J0.20J
6.1J3.6J1.5J0.88J6.5J0.92J5.6J10.7J31.0J1.7J

117J111J74.7J13.0J351J50.7J275J381J193J41.6J
0.69J0.47J0.28J0.25J1.7J0.55J1.6J2.2J0.36J0.31J

2.4J3.5J1.10.097J23.7J1.831.7J82.0J1.5J1.4
9280J10700J39809654520J24905070J5960J6220J2650

400J322J164J10.7J2460J628J1710J6540J100J153J
14.0J10.2J1.1J0.28J16.6J0.92U13.0J19.8J2.8UJ3.3

7.6J7.0J3.5J2.8J15.3J3.0J18.8J27.1J1.9J4.2J
87.3J133J78.4J6.2J2230J198J1380J3150J87.8J130J
0.45UJ0.37UJ0.071JEB R0.67J0.18JEB0.41J11.4J3.1JEB0.069JEB

18000J14600J9780J9520J16500J7240J22200J22600J302000J9780J
262J70.8J35.510.1148J95.7121J291J85.8J51.7

1590J1330J1600U23202390J13202620J3260J981J1520
340J575J266J177J753J100J678J598J2100J432J

0.31J0.52J0.470.011J-3.3J0.603.0J4.0J0.38J0.31
20.6J50.1J18.5J6.6J398J19.4J443J773J12.5J15.0J
747J698J1600U629U960J1120U1190J1450J496UJ1120U
1.7J3.3J0.96J0.26J7.7J0.86J6.3J2.8J1.2J0.64J

41.4J9.9J4.2J0.19J139J8.2J70.7J178J25.1J5.1J
651J1350J1600U629U557J1120U639J870J688J1120U

0.20UJ0.94J0.280.13U1.3J0.143.3J0.30UJ0.13J0.29
20.4J7.8J10.3J11.0J2.0UJ0.50UJ1.0UJ3.0UJ30.5J8.0J
286JEB221JEB58.9J19.4J601JEB37.2J770JEB1530JEB107J54.6J

3200003400009100037001500006200014000015000014000049000

9/12/2015Page 4 of 4Hits Table for Sediment-Eco-All Groupings-091215.xlsx [Mech Pond+Bungay]

l 1 1 1 1 

~ 
§ 

-

~ 
~ 



TABLE B-6
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:SD-01CSD-01DSD-206SD-206SD-206SD-207SD-207SD-220SD-229SD-229SD-231
Sample ID:SD-01CSD-01DWL-RSD-206WL-RSD-206DWL-SD-206WL-RSD-207WL-SD-207WL-SD-220WL-RSD-229WL-SD-229WL-SD-231-2

Sample Date:1/25/20121/25/20126/30/20146/30/20146/20/20146/30/20146/20/20147/1/20146/30/20146/20/201411/4/2014
Sample Depth:0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

ParameterField SampleField SampleField DuplicateField DuplicateField SampleField SampleField SampleField SampleField SampleField SampleField Duplicate
VOCs (µg/Kg)

1,1,1-Trichloroethane6.4U6.4U24UJ12U
1,1-Dichloroethane6.4U6.4U24UJ12U
1,1-Dichloroethene6.4U6.4U24UJ12U
2-Butanone13U13U200J26
Acetone13U13U430J82
Carbon disulfide6.4U6.4U5.7J2.8J
Chloroform6.4U6.4U24UJ12U
cis-1,2-Dichloroethene6.4U6.4U24UJ12U
Cyclohexane6.4U6.4U24UJ12U
Ethylbenzene6.4U6.4U24UJ12U
Isopropylbenzene6.4U6.4U24UJ0.24J
m,p-Xylene6.4U6.4U24UJ12U
Methyl acetate6.4U6.4U24UJ12U
Methyl tert-butyl ether6.4U6.4U24UJ12U
Methylcyclohexane6.4U6.4U24UJ12U
o-Xylene6.4U6.4U24UJ12U
Toluene6.4U6.4U24UJ12U
Trichloroethene6.4U6.4U24UJ12U

SVOCs (µg/Kg)
2-Methylnaphthalene41U23U760UJ130J4.1J
4-Chloroaniline2100U2400U16000UJ8400U210U
4-Methylphenol2100U2400U16000UJ8400U210U
Acenaphthene41U23U760UJ160U95
Acenaphthylene41U23U760UJ160U4.0U
Anthracene41U23U340J160U110J
Benzaldehyde2100U2400U16000UJ8400U210U
Benzo(a)anthracene34J15J1700J160UJ870
Benzo(a)pyrene36J17J1500J160U940
Benzo(b)fluoranthene66352300J100J1200
Benzo(g,h,i)perylene24J12J1100J160U760
Benzo(k)fluoranthene19J9.8J780J160U930
Bis(2-ethylhexyl)phthalate2100U2400U16000UJ8400U89J
Butylbenzylphthalate2100U2400U16000UJ8400U210U
Caprolactam2100U2400U16000UJ8400U210U
Carbazole2100U2400U16000UJ8400U190J
Chrysene48251700J79J1200
Dibenz(a,h)anthracene41U23U760UJ160U240
Dibenzofuran2100U2400U16000UJ8400U210U
Dimethylphthalate2100U2400U16000UJ8400U210U
Di-n-butylphthalate2100U2400U16000UJ8400U210U
Fluoranthene93443700J150J2800
Fluorene41U23U760UJ160U84
Indeno(1,2,3-cd)pyrene37J19J1500J160U770
Naphthalene41U23U760UJ160U4.0J
Pentachlorophenol83U47U1500UJ330UJ400U
Phenanthrene28J18J1400J1801100
Pyrene6423U2500J110J1900
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TABLE B-6
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:SD-01CSD-01DSD-206SD-206SD-206SD-207SD-207SD-220SD-229SD-229SD-231
Sample ID:SD-01CSD-01DWL-RSD-206WL-RSD-206DWL-SD-206WL-RSD-207WL-SD-207WL-SD-220WL-RSD-229WL-SD-229WL-SD-231-2

Sample Date:1/25/20121/25/20126/30/20146/30/20146/20/20146/30/20146/20/20147/1/20146/30/20146/20/201411/4/2014
Sample Depth:0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

ParameterField SampleField SampleField DuplicateField DuplicateField SampleField SampleField SampleField SampleField SampleField SampleField Duplicate
Pesticides (µg/Kg)

4,4'-DDD8.31.7J150UJ2204.0UJ
4,4'-DDE1.2J0.60J15J55J4.0U
4,4'-DDT0.42J4.6U34J244.0U
Aldrin2.1U2.4U78UJ4.2U2.1U
alpha-BHC2.1U2.4U18J4.2U2.1U
beta-BHC2.1U2.4U78UJ1.4JEB2.1U
delta-BHC2.1U2.4U78UJ4.2U2.1U
Dieldrin4.1U4.6U150UJ8.1U4.0U
Endosulfan I2.1U2.4U78UJ4.2U2.1U
Endosulfan II4.1U4.6U150UJ1.1J4.0U
Endosulfan sulfate4.1U4.6U150UJ1.6J4.0U
Endrin4.1U4.6U150UJ8.1U4.0U
Endrin aldehyde4.1U4.6U150UJ8.1U4.0U
Endrin ketone4.1U4.6U150UJ3.0J4.0UJ
gamma-BHC (Lindane)2.1U2.4U78UJ1.1J2.1U
gamma-Chlordane2.1U2.4U78UJ6.6J2.1U
Heptachlor2.1U2.4U78UJ4.2U2.1U
Heptachlor epoxide2.1U2.4U78UJ4.2U2.1U
Methoxychlor21U2.4J780UJ5.1J21U

PCBs (µg/Kg)
Aroclor-126041U46U1500UJ81U40U

Inorganics (mg/Kg)
Aluminum685067706320J-6740J-3600J-5420J8960J-2580J
Antimony0.13UJ0.12UJ0.12UJ0.58J0.13UJ0.040J
Arsenic1.3J-1.3J-2.2J-5.6J2.3J-1.5J
Barium32.5J-28.0J-12.9J-87.6J35.6J-18.1J
Beryllium0.64UJ0.62UJ0.62UJ0.56J0.67UJ0.32J
Cadmium0.19J0.16J0.12UJ1.1J0.18J0.10J
Calcium33701610954J-1280J-968J-5280J1430J-643
Chromium9.98.59.8J-10.9J-9.0J-18.2J12.2J-5.5J
Chromium, Hexavalent R10U0.49UJ0.49UJ0.07J1.9UJ0.53U0.04J
Cobalt5.1J-4.0J-2.5J-13.4J8.2J-3.0J
Copper6.7J5.4J5.7J62.2J8.1J4.1J
Cyanide0.064U0.062U0.062U0.22UJ0.067U0.069JEB
Iron17600907011400J-14000J-8290J-16400J20500J-7210J
Lead35.88.614.5J8.6J5.6J157J14.6J12.3
Magnesium124019902350J-2610J-1610J-1580J4260J-833
Manganese282J-251J-159J-572J448J-282J
Mercury0.064UJ0.012J0.019J0.31J0.016J0.060UJ
Nickel8.9J-8.2J-5.2J-14.4J13.5J-4.9J
Potassium636UJ620UJ625UJ518J668UJ596U
Selenium3.2UJ3.1UJ0.23J-1.6J0.22J-0.23J
Silver0.64UJ0.62UJ0.62UJ7.5J0.67UJ0.12UJ
Sodium636UJ620UJ625UJ499UJ668UJ596U
Thallium0.64UJ0.62UJ0.62UJ0.50UJ0.67UJ0.12U
Vanadium13.6J-15.6J-11.0J-27.6J24.9J-12.5J
Zinc55.0J47.0J15.3J109J70.9J28.5J

Other (µg/g)
TOTAL ORGANIC CARBON (average)24000J16000150000J180003900
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TABLE B-6
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Cyclohexane
Ethylbenzene
Isopropylbenzene
m,p-Xylene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
o-Xylene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

SD-231 SD-232 SD-233 SD-236 SD-237 SD-238 SD-239 SD-239 SD-240 SD-242
WL-SD-231D-2 WL-SD-232-2 WL-SD-233-2 WL-SD-236 WL-SD-237 WL-SD-238 WL-RSD-239 WL-SD-239 WL-SD-240-2 WL-SD-242

11/4/2014 11/4/2014 11/4/2014 7/9/2014 7/9/2014 7/9/2014 6/30/2014 6/20/2014 11/4/2014 7/9/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

27 UJ 31 UJ  R  R  R
27 UJ 31 UJ 47 UJ  R  R
27 UJ 31 UJ 47 UJ  R  R

160 J 210 J 850 J  R  R
710 J 580 J 2200 J  R 580 J
7.3 JEB 58 JEB 13 JEB 8.4 J  R
27 UJ 31 UJ 47 UJ  R  R

3.6 J 1.8 J 47 UJ  R  R
27 UJ 31 UJ 400 J  R  R
27 UJ 31 UJ  R  R  R
27 UJ 31 UJ 3.0 J  R  R
27 UJ 31 UJ  R  R  R
27 UJ 31 UJ 47 UJ  R  R
27 UJ 31 UJ 47 UJ  R  R
27 UJ 31 UJ 590 J  R  R
27 UJ 31 UJ 3.6 J  R  R
27 UJ 31 UJ  R  R  R

2.8 J 31 UJ  R  R 1.5 J

8.8 J 4.1 J 4.1 U 2500 UJ 400 UJ 580 UJ  R 30 UJ  R
210 U 230 U 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R
210 U 230 U 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R

83 48 22 2500 UJ 400 UJ 250 J  R 30 UJ  R
3.3 J 4.4 U 4.1 U 2500 UJ 170 J 230 J  R 30 UJ  R

210 J 170 98 1200 J 140 J 320 J  R 32 J 370 J
210 U 230 U 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R

1300 1600 370 7100 J 1000 J 1900 J 290 J 190 J 2500 J
1400 1800 280 5600 J 890 J 1500 J 400 J 250 J 2200 J
1900 2600 340 8700 J 1400 J 2300 J 960 J 270 J 3600 J
1000 1600 140 3900 J 620 J 980 J 350 J 190 J 1600 J
1000 1600 290 3200 J 480 J 730 J 260 J 260 J 1100 J

210 U 210 J 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R
210 U 230 U 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R
210 U 230 U 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R
320 360 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R

1700 2400 490 6700 J 1000 J 1800 J 630 J 340 J 2400 J
180 200 65 830 J 140 J 210 J 72 J 72 J 350 J
210 U 230 U 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R
210 U 230 U 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R
140 J 230 U 210 U 26000 UJ 20000 UJ 30000 UJ  R 1500 UJ  R

4100 5500 1200 12000 J 1800 J 3700 J 1000 J 520 J 4300 J
84 64 29 2500 UJ 400 UJ 230 J  R 35 J  R

1000 1500 170 5100 J 840 J 1400 J 530 J 170 J 2200 J
8.7 J 4.8 4.1 U 2500 UJ 400 UJ 580 UJ  R 30 UJ  R

400 U 440 U 410 U 5100 UJ 800 UJ 1200 UJ  R 3000 UJ  R
1600 2000 590 6600 J 680 J 1800 J 270 J 240 J 1800 J
2600 3400 840 11000 J 1700 J 3100 J 690 J 410 J 3800 J
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TABLE B-6
SLERA SEDIMENT ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg) Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Other (µg/g)
TOTAL ORGANIC CARBON (average)

SD-231SD-232SD-233SD-236SD-237SD-238SD-239SD-239SD-240SD-242
WL-SD-231D-2WL-SD-232-2WL-SD-233-2WL-SD-236WL-SD-237WL-SD-238WL-RSD-239WL-SD-239WL-SD-240-2WL-SD-242

11/4/201411/4/201411/4/20147/9/20147/9/20147/9/20146/30/20146/20/201411/4/20147/9/2014
0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)0-1 (ft bgs)

Field DuplicateField SampleField SampleField SampleField SampleField SampleField SampleField SampleField SampleField Sample

4.0U4.4U24J240J200UJ44J38J39J R
4.0U4.4U16J74J200UJ19J24J6.3J R
4.0U4.4U23J72J200UJ29UJ3.1J3.2J63J
2.1U2.3U2.1UJ87UJ100UJ15UJ R15UJ R
2.1U2.3U2.1UJ87UJ100UJ15UJ R15UJ R
2.1U2.3U2.1UJ63J100UJ15UJ R15UJ R
2.1U2.3U2.1UJ87UJ100UJ15UJ R15UJ R
4.0U4.4U4.0UJ170UJ200UJ29UJ R30UJ R
2.1U2.3U2.1UJ87UJ100UJ15UJ R15UJ R
4.0U4.4U4.0UJ170UJ200UJ29UJ7.2J30UJ R
4.0U4.4U4.0UJ170UJ200UJ29UJ R30UJ R
4.0U4.4U4.0UJ170UJ200UJ29UJ R30UJ R
4.0U4.4U4.0UJ170UJ200UJ29UJ R30UJ R

 R R R18J200UJ29UJ R R R
2.1U2.3U2.1UJ87UJ100UJ15UJ R15UJ R
2.1U2.3U2.1UJ87UJ100UJ15UJ5.4J15UJ R
2.1U2.3U2.1UJ87UJ100UJ15UJ R15UJ R
2.1U2.3U2.1UJ87UJ100UJ15UJ R15UJ R
21U23U21UJ870UJ1000UJ13J R150UJ R

8.3J44U41U1700UJ2000UJ290UJ R300UJ R

3680J4340J5090J8130J5660J5020J3350J1700J7500J
0.056J0.12J0.044J1.0J1.1J1.2J1.0J0.13J0.58J

1.2J1.4J1.7J6.9J10.6J6.0J4.3J1.1J4.0J
17.6J22.5J24.1J88.6J59.3J143J98.5J15.4J44.3J
0.34J0.36J0.30J1.0UJ0.65J1.0UJ0.58J0.18J1.2J
0.130.170.074J1.9J1.6J1.9J2.8J0.52J2.1J
83211309385030J6610J8300J6970J1010J7800J
6.1J8.0J9.7J35.1J24.8J29.5J12.3J4.2J34.1J

0.06J0.60U0.13J1.7UJ1.8UJ0.09J2.5UJ2.9UJ R
2.8J3.4J5.5J10.2J8.6J7.5J11.8J1.3J5.7J
6.3J7.8J5.2J242J339J399J34.7J8.3J111J

0.056JEB0.16JEB0.10JEB0.30J0.47UJ1.2J0.20JEB R1.8J
9740J11000J12200J13400J13000J17100J12200J2470J16300J
14.223.212.8571JEB315JEB283JEB72.3J32.9J304JEB

1250147020301820J1130J881J749J500UJ1830J
234J214J507J459JEB224JEB185JEB1090J69.1J198JEB

0.0073J-0.012J-0.063UJ1.9J0.71J0.92J0.27J0.22J0.73J
4.5J5.2J7.8J34.8JEB31.9JEB22.5JEB20.1J3.2J26.3JEB

581U682U627U727J500UJ499UJ500UJ500UJ709J
0.28J0.31J0.27J1.9J2.7J2.0J1.2J0.39J4.7J
0.12UJ0.17J0.13UJ41.4J35.6J94.3J0.76J0.31J16.1J
581U682U627U500UJ591JEB499UJ842J500UJ720JEB

0.12U0.14U0.13U0.50UJ0.50UJ0.50UJ0.50UJ0.10UJ0.50UJ
8.8J10.3J8.2J49.2J45.7J33.6J23.9J6.0J45.3J

37.0J41.5J35.8J270J209J235J270J66.2J96.8J

3100150002500200000J290000J380000J410000J200000210000J

9/12/2015Page 4 of 4Hits Table for Sediment-Eco-All Groupings-091215.xlsx [Reference]

l 1 1 1 1 

~ 
§ 

-

~ 
~ 



TABLE B-7
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location: SD-201 SD-201 SD-201 SD-201 SD-202 SD-202 SD-203 SD-203 SD-203 SD-203
Sample ID: WL-SW-201 WL-SW-201D WL-SWF-201 WL-SWF-201D WL-SW-202 WL-SWF-202 WL-RSW-203 WL-RSW-203D WL-RSWF-203 WL-RSWF-203D

Sample Date: 6/18/2014 6/18/2014 6/18/2014 6/18/2014 7/1/2014 7/1/2014 6/30/2014 6/30/2014 6/30/2014 6/30/2014
Parameter Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Duplicate Field Duplicate Field Duplicate Field Duplicate

VOCs (µg/L)
1,1,1-Trichloroethane 0.29 J 0.27 J 0.50 U
1,1-Dichloroethane 0.48 J 0.46 J 0.50 U
1,1-Dichloroethene 0.50 U 0.50 U 0.50 U
2-Butanone 5.0 U 5.0 U 5.0 U
Acetone 5.0 U 5.6 U 1.9 J
Benzene 0.50 U 0.50 U 0.50 U
Bromodichloromethane 0.50 U 0.50 U 0.50 U
Carbon disulfide 0.14 J 0.13 J 0.50 U
Chloroform 0.50 U 0.50 U 0.50 U
Chloromethane 0.50 U 0.50 U 0.50 U
cis-1,2-Dichloroethene 0.38 J 0.31 J 0.50 U
Dibromochloromethane 0.50 U 0.50 U 0.50 U
Dichlorodifluoromethane 0.50 U 0.50 U 0.50 U
m,p-Xylene 0.50 U 0.50 U 0.50 U
Methyl acetate 0.50 U 0.50 U 0.50 U
Tetrachloroethene 0.50 U 0.50 U 0.50 U
Toluene 0.26 J 0.30 J 0.50 U
Trichloroethene 0.18 0.17 0.086 J
Vinyl chloride 0.0099 J 0.0095 J 0.015 U

1,4-Dioxane (µg/L)
1,4-Dioxane 0.44 0.45 0.22

Inorganics, Dissolved (µg/L)
Aluminum 396 J 2210 J 20.0 UJ 20.0 UJ 20.0 UJ
Antimony 1.9 J 3.2 1.4 J 2.0 UJ 0.47 J-
Arsenic 1.0 2.2 0.74 J 0.24 J- 0.26 J-
Barium 47.2 64.7 57.4 114 J- 116 J-
Beryllium 1.0 U 0.092 J+ 1.0 U 1.0 UJ 1.0 UJ
Cadmium 0.037 J 0.16 J 0.040 UJ 0.14 J- 0.12 UJ
Calcium 16400 15900 22800 27200 J- 27600 J-
Chromium 130 J 742 J 4.8 J 0.51 J- 0.39 J-
Chromium, Hexavalent 0.146 0.152 0.50 UJ 0.10 U 0.10 U
Cobalt 3.2 6.8 2.3 J 10.4 J 10.7 J-
Copper 4.6 J 19.7 J 7.2 J 2.0 UJ 2.0 UJ
Iron 1370 4190 396 664 J- 626 J
Lead 17.5 J 90.6 J 0.91 J 0.20 UJ 0.20 UJ
Magnesium 3530 3760 4440 6000 J- 5950 J-
Manganese 476 707 579 699 J- 690 J-
Mercury 0.20 U 0.12 J 0.20 U 0.20 UJ 0.20 UJ
Nickel 4.8 7.7 4.2 J 3.8 J 3.9 J
Potassium 3010 3300 3300 2640 J- 2630 J-
Selenium 5.0 U 0.26 J 5.0 U 5.0 UJ 5.0 UJ
Silver 1.3 J 6.2 J 1.0 UJ 1.0 UJ 1.0 UJ
Sodium 105000 103000 153000 J 194000 J 179000 J-
Vanadium 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 UJ
Zinc 9.2 J+ 36.3 J+ 8.6 9.2 J- 9.0 J
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TABLE B-7
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location: SD-201 SD-201 SD-201 SD-201 SD-202 SD-202 SD-203 SD-203 SD-203 SD-203
Sample ID: WL-SW-201 WL-SW-201D WL-SWF-201 WL-SWF-201D WL-SW-202 WL-SWF-202 WL-RSW-203 WL-RSW-203D WL-RSWF-203 WL-RSWF-203D

Sample Date: 6/18/2014 6/18/2014 6/18/2014 6/18/2014 7/1/2014 7/1/2014 6/30/2014 6/30/2014 6/30/2014 6/30/2014
Parameter Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Duplicate Field Duplicate Field Duplicate Field Duplicate

Inorganics (µg/L)
Aluminum 438 J 257 J 42.2 377 J- 329 J-
Antimony 2.0 U 2.0 U 1.3 J 0.49 J- 0.50 J-
Arsenic 1.2 1.3 1.0 U 0.95 J- 0.54 J-
Barium 56.4 J 64.8 J 61.5 119 J- 117 J-
Beryllium 1.0 U 1.0 U 1.0 U 0.092 J 1.0 UJ
Cadmium 0.037 J 0.063 0.040 U 0.24 J- 0.23 J-
Calcium 19800 J 20900 J 22500 27600 J- 27200 J-
Chromium 142 J 191 J 13.3 48.5 J- 44.2 J-
Chromium, Hexavalent 0.281 J 0.194 J 0.50 UJ 0.50 U 0.50 U
Cobalt 3.9 J 5.0 J 2.5 12.0 J- 11.2 J-
Copper 5.8 11.4 2.0 U 9.9 J 9.0 J
Cyanide 3.9 U 3.7 U 3.3 J 3.0 J 5.2 J
Iron 2950 J 3050 J 2150 3830 J 2780 J
Lead 22.8 J 17.2 J 4.9 6.9 J- 6.5 J-
Magnesium 3970 J 4180 J 4780 6100 J- 5990 J-
Manganese 731 J 1160 J 565 728 J- 698 J-
Mercury 0.20 U 0.20 U 0.20 U 0.20 UJ 0.20 UJ
Nickel 5.9 6.1 4.5 5.0 J 4.8 J
Potassium 3230 3450 3310 2680 J- 2620 J-
Selenium 5.0 U 0.29 J 5.0 U 5.0 UJ 5.0 UJ
Silver 1.8 1.7 1.0 U 5.6 J 5.3 J
Sodium 114000 J 118000 J 150000 190000 J- 183000 J-
Vanadium 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 UJ
Zinc 11.2 J+ 11.1 J+ 6.9 J+ 18.3 J 13.6 J

Other (mg/L)
Alkalinity 27.5 34 32.1
Hardness as CaCO3, Calculated 65.8 J 69.4 J 55.5 55.2 75.8 75.2 94.0 J- 92.5 J- 92.6 J- 93.4 J-
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TABLE B-7
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-203 SD-203 SD-203 SD-203 SD-203 SD-204 SD-204 SD-205 SD-205 SD-301
WL-SW-203 WL-SW-203-2 WL-SW-203D-2 WL-SWF-203-2 WL-SWF-203D-2 WL-SW-204 WL-SWF-204 WL-SW-205 WL-SWF-205 WL-SW-301-2
6/19/2014 10/30/2014 10/30/2014 10/30/2014 10/30/2014 6/25/2014 6/25/2014 6/25/2014 6/25/2014 11/3/2014

Field Sample Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.17 J
0.12 J 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 0.97 J 5.0 U 5.0 U
1.7 J 5.0 U 5.0 U 5.0 U 5.0 U 7.5

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.13 J 0.50 U 0.50 U

4.4 5.1 4.7 0.50 U 1.1 1.9
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.7 1.4 1.2 0.50 U 0.41 J 0.50 U
0.50 U 0.12 J 0.50 U 1.8 0.50 U 0.18 J

4.0 2.0 J 3.3 0.15 U 0.85 0.98
0.15 0.039 0.048 0.015 U 0.028 U 0.015 U

0.10 U 0.38 J+ 0.72 J 0.19 0.10 U 1.0 J

20.8 U 44.5 2030 J 20.0 UJ
0.36 J 2.0 U 0.98 J 2.0 U

1.0 U 1.0 U 5.1 0.41 J
100 101 144 124
1.0 U 1.0 U 0.24 J+ 1.0 U

0.40 U 0.40 U 0.23 J 0.040 UJ
28200 28100 43000 27300

2.6 3.9 18.0 J 7.5 J
0.50 U 0.50 U 0.10 U 0.10 U

9.3 J 9.4 J 2.2 12.2
2.0 U 2.0 U 14.6 J 2.0 UJ

1910 2080 96600 2760
1.2 J 2.2 J 22.0 J 0.20 UJ

6360 6340 9580 6070
1030 1040 1760 1640

 R  R 0.20 U 0.20 U
5.1 J 5.3 J 5.7 3.7

2680 2660 1530 2490
5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 2.0 UJ 1.0 UJ

160000 158000 113000 206000
5.0 U 5.0 U 20.7 5.0 U

32.6 J 18.0 J 24.2 J+ 4.4 J+
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TABLE B-7
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-203 SD-203 SD-203 SD-203 SD-203 SD-204 SD-204 SD-205 SD-205 SD-301
WL-SW-203 WL-SW-203-2 WL-SW-203D-2 WL-SWF-203-2 WL-SWF-203D-2 WL-SW-204 WL-SWF-204 WL-SW-205 WL-SWF-205 WL-SW-301-2
6/19/2014 10/30/2014 10/30/2014 10/30/2014 10/30/2014 6/25/2014 6/25/2014 6/25/2014 6/25/2014 11/3/2014

Field Sample Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample

66.6 J 280 J 6900 80.7 3840
0.38 J 0.44 J 1.7 J 2.0 U 2.1

1.0 U 1.0 U 13.3 0.60 J 1.9
97.1 94.4 216 J 134 95.2 J

1.0 U 1.0 U 0.73 J+ 0.10 J+ 1.0 U
0.40 U 0.40 U 0.61 J 0.21 0.40 U

27400 27000 50500 28700 17000 J
10.7 J 35.2 J 59.4 32.4 551 J
0.50 U 0.50 U 0.50 UJ 0.10 UJ 1.55

9.0 J 9.0 J 3.1 J 15.8 J 19.9
2.1 J 6.5 J 35.8 J 3.3 J 22.1 J
2.5 UJ 2.5 UJ 5.1 J 3.2 J 2.1 J

2560 3280 181000 J 11100 7240
3.6 J 9.0 J 84.8 1.8 107

5830 5680 10300 6190 3610 J
967 940 2000 J 1820 528 J

 R 0.20 UJ 0.14 J 0.20 U 0.20 UJ
4.9 J 5.3 J 11.2 J 4.8 13.2

2510 2520 1580 2480 7740
5.0 U 5.0 U 1.9 J 5.0 U 0.62 J
1.0 UJ 3.5 J 1.6 J 1.3 9.7

169000 J 162000 J 112000 210000 49900 J
5.0 U 5.0 U 69.2 5.0 U 5.0 U

21.3 J+ 26.4 J+ 46.8 J 16.8 J 52.6

23.5 33.4 33.5 1 U 32 12.8
92.4 90.8 96.6 96.2 168 147 97.1 93.1 57.3 J
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TABLE B-7
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-301 SD-302 SD-302 SD-303 SD-303 SD-304 SD-304
WL-SWF-301-2 WL-SW-302-2 WL-SWF-302-2 WL-SW-303-2 WL-SWF-303-2 WL-SW-304-2 WL-SWF-304-2

11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U
5.0 U 3.1 J 5.0 U

0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.20 J 0.50 U
0.33 J 0.19 J 0.14 J
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.17 0.17 0.15 U

0.015 U 0.015 U 0.015 U

0.10 UJ 0.10 UJ 1.0 J

103 105 20.0 U 432
2.0 U 2.0 U 2.0 U 2.0 U

0.72 J 0.45 J 0.47 J 1.4
51.3 49.2 43.3 45.5

1.0 U 1.0 U 1.0 U 1.0 U
0.049 J 0.40 U 0.40 U 0.042 J

14900 15600 15900 14500
44.0 11.2 12.4 69.4
1.04 0.50 U 0.50 U 0.50 U

9.6 3.2 2.8 5.9
5.0 J 2.0 UJ 2.0 UJ 4.2 J

1500 573 474 3210
4.3 2.1 0.88 14.6

2640 3010 3130 2780
384 912 694 531

0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ
6.7 5.2 5.1 6.2

6930 3480 3580 5150
5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 3.0

48200 71700 72200 58100
5.0 U 5.0 U 5.0 U 5.0 U

16.5 J 11.9 J 11.9 J 14.5 J
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TABLE B-7
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-301 SD-302 SD-302 SD-303 SD-303 SD-304 SD-304
WL-SWF-301-2 WL-SW-302-2 WL-SWF-302-2 WL-SW-303-2 WL-SWF-303-2 WL-SW-304-2 WL-SWF-304-2

11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

194 736 3130
1.1 J 2.3 2.3
1.0 U 1.1 2.3

57.0 J 62.4 J 82.4 J
1.0 U 1.0 U 1.0 U

0.40 U 0.40 U 0.40 U
17100 J 17800 J 16600 J

22.2 J 446 J 489 J
0.50 U 0.52 0.60

3.8 5.0 13.9
2.6 J 10.2 J 23.8 J
2.5 U 3.1 4.1

1650 2890 7920
7.9 36.8 105

3380 J 3690 J 3800 J
910 J 856 J 752 J

0.20 UJ 0.20 UJ 0.20 UJ
6.3 8.0 12.7

3790 3900 5720
5.0 U 5.0 U 0.38 J
1.1 8.4 17.3

74900 J 75900 J 59000 J
5.0 U 5.0 U 5.0 U

13.2 30.0 62.3

15.5 15.7 22.7
48.1 56.6 J 51.3 59.6 J 52.6 57.1 J 47.6
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location: SD-208 SD-208 SD-208 SD-208 SD-208 SD-209 SD-209 SD-209 SD-209 SD-209
Sample ID: WL-RSW-208 WL-RSWF-208 WL-SW-208 WL-SW-208-2 WL-SWF-208-2 WL-RSW-209 WL-RSWF-209 WL-SW-209 WL-SW-209-2 WL-SWF-209-2

Sample Date: 7/1/2014 7/1/2014 6/20/2014 10/29/2014 10/29/2014 7/1/2014 7/1/2014 6/20/2014 10/29/2014 10/29/2014
Parameter Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

VOCs (µg/L)
1,1,1-Trichloroethane 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethane 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethene 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone 5.0 U 5.0 U 5.0 U 5.0 U
Acetone 2.5 J 6.4 2.6 J 5.0 U
Benzene 0.50 U 0.50 U 0.50 U 0.50 U
Bromodichloromethane 0.50 U 0.50 U 0.50 U 0.50 U
Carbon disulfide 0.50 U 0.50 U 0.50 U 0.50 U
Chloroform 0.50 U 0.50 U 0.50 U 0.50 U
Chloromethane 0.50 U 0.50 U 0.50 U 0.50 U
cis-1,2-Dichloroethene 0.50 U 0.50 U 0.50 U 0.50 U
Dibromochloromethane 0.50 U 0.50 U 0.50 U 0.50 U
Dichlorodifluoromethane 0.50 U 0.50 U 0.50 U 0.50 U
m,p-Xylene 0.50 U 0.50 U 0.50 U 0.50 U
Methyl acetate 0.50 U 0.50 U 0.50 U 0.50 U
Tetrachloroethene 0.50 U 0.50 U 0.50 U 0.50 U
Toluene 0.50 U 0.50 U 0.50 U 0.50 U
Trichloroethene 0.0052 J 0.15 U 0.0055 J 0.15 U
Vinyl chloride 0.015 U 0.015 U 0.015 U 0.015 U

1,4-Dioxane (µg/L)
1,4-Dioxane 0.10 U 0.30 U 0.10 U 0.33 J+

Inorganics, Dissolved (µg/L)
Aluminum 26.6 U 20.0 U 20.0 U 20.0 U
Antimony 0.36 J 2.0 U 0.53 J 2.0 U
Arsenic 1.2 1.0 U 0.60 J 1.0 U
Barium 79.9 76.2 70.0 62.4
Beryllium 1.0 U 1.0 U 1.0 U 1.0 U
Cadmium 0.040 U 0.40 U 0.017 J 0.40 U
Calcium 34500 38100 35300 32100
Chromium 2.9 2.0 U 81.6 2.0 U
Chromium, Hexavalent 0.50 U 0.50 U 59.2 0.90
Cobalt 1.0 U 1.1 J 1.0 UJ 1.0 UJ
Copper 2.0 U 2.0 U 2.0 U 2.0 U
Iron 383 276 200 U 200 U
Lead 0.22 0.20 UJ 0.037 J 0.20 UJ
Magnesium 6770 7920 6560 6930
Manganese 1010 1080 1630 824
Mercury 0.20 U  R 0.20 U  R
Nickel 3.3 4.1 J 1.8 J 2.4 J
Potassium 5830 5600 2730 3030
Selenium 5.0 U 5.0 U 5.0 U 5.0 U
Silver 1.0 U 1.0 U 1.0 U 1.0 U
Sodium 144000 140000 138000 J 119000 J-
Vanadium 5.0 U 5.0 U 5.0 U 5.0 U
Zinc 6.8 26.9 J 7.6 21.7 J
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location: SD-208 SD-208 SD-208 SD-208 SD-208 SD-209 SD-209 SD-209 SD-209 SD-209
Sample ID: WL-RSW-208 WL-RSWF-208 WL-SW-208 WL-SW-208-2 WL-SWF-208-2 WL-RSW-209 WL-RSWF-209 WL-SW-209 WL-SW-209-2 WL-SWF-209-2

Sample Date: 7/1/2014 7/1/2014 6/20/2014 10/29/2014 10/29/2014 7/1/2014 7/1/2014 6/20/2014 10/29/2014 10/29/2014
Parameter Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Inorganics (µg/L)
Aluminum 13900 1110 J 21.1 U 28.2 UJ
Antimony 0.64 J 2.0 U 0.79 J 2.0 U
Arsenic 18.3 2.1 1.0 U 1.0 U
Barium 235 J 75.5 76.1 50.0
Beryllium 2.0 J+ 1.0 U 1.0 U 1.0 U
Cadmium 2.6 J 0.40 U 0.040 U 0.40 U
Calcium 41000 29400 36000 26000
Chromium 1810 104 J 24.0 26.7 J
Chromium, Hexavalent 0.50 U 0.50 U 18.2 14.3
Cobalt 12.6 J 2.6 J 1.0 U 1.0 UJ
Copper 28.1 J 5.5 J 2.0 U 2.0 UJ
Cyanide 2.2 J 1.3 J- 1.9 J 2.5 UJ
Iron 30300 J 4640 1020 924
Lead 114 12.3 J 0.35 0.46 UJ
Magnesium 11900 5860 7060 5100
Manganese 4110 J 1020 1660 668
Mercury 0.16 J 0.20 UJ 0.20 U  R
Nickel 24.7 J 5.9 J 1.6 1.9 J
Potassium 6410 4310 2690 2210
Selenium 2.3 J 5.0 U 5.0 U 5.0 U
Silver 1.0 U 1.0 UJ 1.0 U 1.0 UJ
Sodium 153000 100000 J 160000 94100 J
Vanadium 5.0 U 5.0 U 5.0 U 5.0 U
Zinc 183 J 65.2 6.3 J+ 21.7 J+

Other (mg/L)
Alkalinity 27.8 27.6 26 17.4
Hardness as CaCO3, Calculated 151 114 97.5 128 119 115 85.9 109
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-210 SD-210 SD-210 SD-210 SD-211 SD-211 SD-211 SD-211 SD-212 SD-212
WL-SW-210 WL-SW-210-2 WL-SWF-210 WL-SWF-210-2 WL-SW-211 WL-SW-211-2 WL-SWF-211 WL-SWF-211-2 WL-SW-212 WL-SW-212-2
6/25/2014 10/29/2014 6/25/2014 10/29/2014 6/25/2014 10/29/2014 6/25/2014 10/29/2014 6/24/2014 10/29/2014

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.13 J 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.13 J 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.16 0.15 U 0.14 J 0.15 U 0.26 0.16 U

0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U

0.10 U 0.30 U 0.10 U 0.41 J+ 0.11 0.51 J+

20.0 UJ 20.0 U 20.0 UJ 20.0 U
2.0 U 2.0 U 2.0 U 2.0 U

0.47 J 1.0 U 0.44 J 1.0 U
49.6 58.4 50.3 74.0

1.0 U 1.0 U 1.0 U 1.0 U
0.040 UJ 0.40 U 0.040 UJ 0.40 U

30700 30800 30300 38200
248 J 170 195 J 253
223 J 158 177 J 181
1.0 U 1.0 UJ 1.0 U 1.0 UJ
2.0 UJ 2.0 U 2.0 UJ 2.0 U

200 U 219 200 U 316
0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ

6320 6810 6320 8060
789 760 917 1010

0.20 U  R 0.20 U  R
1.4 2.0 J 1.7 2.4 J

2470 2630 2420 3390
5.0 U 5.0 U 5.0 U 5.0 U
1.0 UJ 1.0 U 1.0 UJ 1.0 U

115000 110000 117000 128000
5.0 U 5.0 U 5.0 U 5.0 U
6.8 J+ 23.0 J 6.3 J+ 31.1 J
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-210 SD-210 SD-210 SD-210 SD-211 SD-211 SD-211 SD-211 SD-212 SD-212
WL-SW-210 WL-SW-210-2 WL-SWF-210 WL-SWF-210-2 WL-SW-211 WL-SW-211-2 WL-SWF-211 WL-SWF-211-2 WL-SW-212 WL-SW-212-2
6/25/2014 10/29/2014 6/25/2014 10/29/2014 6/25/2014 10/29/2014 6/25/2014 10/29/2014 6/24/2014 10/29/2014

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

239 20.3 UJ 30.4 U 20.0 UJ 60.7 J- 166 J
2.0 U 2.0 U 2.0 U 2.0 U 2.0 UJ 2.0 U

0.72 J 1.0 U 0.52 J 1.0 U 1.0 UJ 1.0 U
53.7 44.5 51.8 53.4 57.3 J- 55.5

1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U
0.048 0.40 U 0.040 U 0.40 U 0.040 UJ 0.40 U

31300 24800 32300 28600 31500 J- 27200
273 161 J 219 184 J 260 J- 271 J
211 J 198 213 J 174 219 J 160
1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ
2.0 UJ 2.0 UJ 5.3 J 2.0 UJ 2.0 UJ 2.0 UJ
3.0 J 1.4 J- 2.2 J 1.3 J- 1.8 J 1.5 J-

1600 595 982 652 1360 J- 1590
1.4 0.31 UJ 0.57 0.27 UJ 0.84 J- 2.2 J

6520 4950 6680 5670 6520 J- 5550
956 562 899 714 1250 J- 743

0.20 U  R 0.20 U  R 0.20 UJ  R
1.8 2.2 J 1.9 2.0 J 1.6 J- 2.2 J

2500 2150 2520 2460 2430 J- 2410
5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 U
1.0 U 1.0 UJ 1.0 U 1.0 UJ 1.0 UJ 1.0 UJ

121000 87100 J 123000 101000 J 119000 J- 97200 J
5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 U
8.2 J 17.2 J+ 7.9 J 22.6 J+ 8.6 J 24.9 J+

20 18.3 21 19.6 22 19.5
105 82.3 103 105 108 94.7 102 129 105 J- 90.7
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-212 SD-212 SD-213 SD-213 SD-213 SD-213 SD-214 SD-214 SD-214 SD-214
WL-SWF-212 WL-SWF-212-2 WL-SW-213 WL-SW-213-2 WL-SWF-213 WL-SWF-213-2 WL-SW-214 WL-SW-214-2 WL-SWF-214 WL-SWF-214-2

6/24/2014 10/29/2014 6/24/2014 10/28/2014 6/24/2014 10/28/2014 6/24/2014 10/28/2014 6/24/2014 10/28/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.16 J 0.50 U 0.16 J 0.50 U
0.29 J 0.50 U 0.30 J 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U
5.0 U 8.1 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.29 J 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.13 J 0.50 U 0.15 J 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.45 0.19 U 0.47 0.26 U

0.015 U 0.015 U 0.015 U 0.015 U

0.18 1.0 J+ 0.19 0.59 J+

21.1 J 20.0 U 23.9 J 20.0 U 20.0 UJ 20.0 U
2.0 UJ 2.0 U 2.0 UJ 2.0 U 2.0 UJ 2.0 U

0.48 J- 1.0 U 0.50 J- 1.0 U 0.57 J- 1.0 U
54.1 J- 78.1 65.6 J- 76.7 64.4 J- 63.2

1.0 UJ 1.0 U 1.0 UJ 1.0 U 1.0 UJ 1.0 U
0.031 J 0.40 U 0.040 UJ 0.40 U 0.040 UJ 0.40 U

30300 J- 38700 29900 J- 37800 30800 J- 32300
259 J 236 16.8 J 73.8 17.4 J 119
238 J 163 2.3 J 31.0 1.4 J 79.5
1.0 UJ 1.2 J 1.0 UJ 1.0 UJ 1.2 J- 1.0 UJ
2.0 UJ 2.0 U 2.0 UJ 2.0 U 2.0 UJ 2.0 U

250 J- 445 2260 J- 2450 706 J- 361
0.32 J 0.21 UJ 0.25 UJ 0.20 UJ 0.20 UJ 0.20 UJ

6360 J- 8260 6380 J- 8520 6510 J- 7300
1080 J- 1100 1460 J- 1200 1620 J- 798
0.20 UJ  R 0.20 UJ  R 0.20 UJ  R

1.8 J- 2.9 J 1.6 J- 2.6 J 1.6 J- 2.3 J
2400 J- 3500 2650 J- 3860 2690 J- 3110

5.0 UJ 5.0 U 5.0 UJ 5.0 U 5.0 UJ 5.0 U
1.0 UJ 1.0 U 1.0 UJ 1.0 U 1.0 UJ 1.0 U

116000 J- 146000 114000 J- 139000 113000 J- 111000
5.0 UJ 5.0 U 5.0 UJ 5.0 U 5.0 UJ 5.0 U
8.0 J 33.0 J 9.6 J 19.1 J 14.3 J 24.7 J
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-212 SD-212 SD-213 SD-213 SD-213 SD-213 SD-214 SD-214 SD-214 SD-214
WL-SWF-212 WL-SWF-212-2 WL-SW-213 WL-SW-213-2 WL-SWF-213 WL-SWF-213-2 WL-SW-214 WL-SW-214-2 WL-SWF-214 WL-SWF-214-2

6/24/2014 10/29/2014 6/24/2014 10/28/2014 6/24/2014 10/28/2014 6/24/2014 10/28/2014 6/24/2014 10/28/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

664 J- 3140 J 83.2 J- 28.0 UJ
1.4 J- 0.45 J 2.0 UJ 2.0 U
1.6 J- 3.7 1.0 UJ 1.0 U

80.6 J- 131 J 65.6 J- 55.4
1.0 UJ 1.0 U 1.0 UJ 1.0 U

0.25 J- 1.0 J 0.042 UJ 0.40 U
32600 J- 30000 32300 J- 28100

262 J- 2270 J 153 J- 156 J
2.47 J 78.0 1.37 J 79.1

1.8 J- 4.3 J 1.3 J- 1.0 UJ
4.7 J- 27.5 J 2.0 UJ 2.0 UJ
2.1 J 3.1 J- 2.2 J 1.5 J-

3720 J- 13900 J 2270 J- 1060
6.0 J- 58.1 J 1.4 J- 0.60 UJ

6840 J- 6430 6770 J- 5860
1810 J- 1150 1600 J- 760
0.20 UJ 0.20 UJ 0.20 UJ  R

3.4 J- 9.6 J 1.9 J- 2.1 J
2830 J- 2920 2750 J- 2810
0.42 J- 5.0 U 5.0 UJ 5.0 U

1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ
118000 J- 92000 J 118000 J- 98100 J

5.0 UJ 5.0 U 5.0 UJ 5.0 U
53.3 J 152 10.6 J 30.5 J+

22 13.7 32 16.6
102 J- 131 110 J- 101 101 J- 129 108 J- 94.3 104 J- 111
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-215 SD-215 SD-215 SD-215 SD-216 SD-216 SD-217 SD-217 SD-217 SD-217
WL-SW-215 WL-SW-215-2 WL-SWF-215 WL-SWF-215-2 WL-SW-216 WL-SWF-216 WL-SW-217 WL-SW-217-2 WL-SWF-217 WL-SWF-217-2
6/24/2014 10/28/2014 6/24/2014 10/28/2014 6/24/2014 6/24/2014 6/24/2014 11/5/2014 6/24/2014 11/5/2014

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.13 J 0.50 U 0.50 U 0.50 U 0.50 U
0.27 J 0.50 U 0.19 J 0.17 J 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.20 J 0.50 U 0.50 U 0.14 J 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.10 J 0.50 U 0.32 J 0.18 J 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.10 J 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.40 0.24 U 0.40 0.35 0.20

0.015 U 0.015 U 0.015 U 0.015 U 0.015 U

0.17 0.51 J+ 0.14 0.14 0.98 J

20.0 UJ 20.0 U 20.0 UJ 20.0 UJ 20.0 U
2.0 UJ 2.0 U 2.0 UJ 2.0 UJ 2.0 U

0.39 J- 1.0 U 0.29 J- 0.37 J 0.36 J
62.2 J- 65.4 101 J- 75.8 J 52.3

1.0 UJ 1.0 U 1.0 UJ 1.0 UJ 1.0 U
0.042 J 0.40 U 0.069 J 0.053 UJ 0.033 J

30400 J- 33100 28200 J- 32400 J 26900
9.7 J 131 7.4 J 13.2 J 67.3

0.50 J 82.4 0.08 J 0.60 J 38.9
1.2 J- 1.0 UJ 8.1 J- 2.7 J 1.0 U
2.0 UJ 2.0 U 2.0 UJ 2.0 UJ 2.0 UJ

434 J- 461 1040 J- 666 J 443
0.20 UJ 0.20 UJ 0.20 UJ 0.25 J 0.34

6500 J- 7540 6160 J- 6890 J 5850
1570 J- 827 1400 J- 1430 J 537
0.20 UJ  R 0.20 UJ 0.20 UJ 0.20 UJ

2.8 J- 2.3 J 3.1 J- 2.2 J 1.8
2650 J- 3250 2460 J- 2790 J 2630

5.0 UJ 5.0 U 5.0 UJ 5.0 UJ 5.0 U
1.0 UJ 1.0 U 1.0 UJ 1.0 UJ 1.0 U

113000 J- 115000 192000 J- 142000 UJ 105000
5.0 UJ 5.0 U 5.0 UJ 5.0 UJ 5.0 U

11.2 J 30.3 J 9.6 J 11.5 J 17.2 J
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-215 SD-215 SD-215 SD-215 SD-216 SD-216 SD-217 SD-217 SD-217 SD-217
WL-SW-215 WL-SW-215-2 WL-SWF-215 WL-SWF-215-2 WL-SW-216 WL-SWF-216 WL-SW-217 WL-SW-217-2 WL-SWF-217 WL-SWF-217-2
6/24/2014 10/28/2014 6/24/2014 10/28/2014 6/24/2014 6/24/2014 6/24/2014 11/5/2014 6/24/2014 11/5/2014

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

216 J- 70.8 J 20.0 UJ 47.1 J- 60.7
0.48 J- 2.0 U 2.0 UJ 2.0 UJ 2.0 U

1.0 UJ 1.0 U 1.0 UJ 1.0 UJ 1.0 U
71.3 J- 36.8 70.3 J- 70.5 J- 58.9 J

0.090 J 1.0 U 1.0 UJ 1.0 UJ 1.0 U
0.053 UJ 0.40 U 0.040 UJ 0.042 UJ 0.40 U

33000 J- 17900 31500 J- 30900 J- 27000 J
209 J- 140 J 68.2 J- 81.8 J- 123 J

0.50 UJ 91.4 0.50 UJ 0.50 J 44.1
1.8 J- 1.0 UJ 2.7 J- 2.9 J- 1.1
2.9 J- 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ
1.6 J 2.5 UJ 2.4 J 2.3 J 1.7 J

4250 J- 1240 1720 J- 2210 J- 1060
4.8 J- 3.7 J 0.47 J- 1.3 J- 1.1

6990 J- 3660 6690 J- 6500 J- 6190 J
1760 J- 483 1370 J- 1360 J- 571 J
0.20 UJ  R 0.20 UJ 0.20 UJ 0.20 UJ

2.5 J- 1.4 J 1.9 J- 2.0 J- 2.1
2840 J- 1670 2690 J- 2660 J- 2730

5.0 UJ 5.0 U 5.0 UJ 5.0 UJ 5.0 U
1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 U

122000 J- 60200 J 148000 J- 135000 J- 106000 J
5.0 UJ 5.0 U 5.0 UJ 5.0 UJ 5.0 U

18.6 J 20.7 J+ 8.9 J 9.0 J 24.2

26 19.4 39 28 16
111 J- 59.8 103 J- 114 106 J- 95.7 J- 104 J- 92.9 J 109 J 91.2
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-218 SD-218 SD-218 SD-218
WL-SW-218 WL-SW-218-2 WL-SWF-218 WL-SWF-218-2
6/27/2014 11/5/2014 6/27/2014 11/5/2014

Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U
0.13 J 0.50 U
0.50 U 0.50 U

5.0 U 5.0 U
5.0 U 2.1 J

0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.14 J 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.26 0.19 J

0.015 U 0.015 U

0.12 0.74

20.0 U 20.0 U
2.0 U 2.0 U

0.37 J 0.35 J
67.9 53.1

1.0 U 1.0 U
0.045 U 0.032 J

30000 J 26800
9.4 47.8

0.27 27.6
2.4 1.0 U
2.0 UJ 2.0 UJ

416 330
0.29 0.21

6130 J 5920
1460 550
0.20 U 0.20 UJ

2.3 1.9
2640 2650

5.0 UJ 5.0 U
1.0 U 1.0 U

143000 106000
5.0 UJ 5.0 U
9.8 J+ 17.2 J
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TABLE B-8
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-218 SD-218 SD-218 SD-218
WL-SW-218 WL-SW-218-2 WL-SWF-218 WL-SWF-218-2
6/27/2014 11/5/2014 6/27/2014 11/5/2014

Field Sample Field Sample Field Sample Field Sample

136 J 66.4
2.0 U 2.0 U

0.50 J 1.0 U
67.4 58.6 J

1.0 U 1.0 U
0.035 J 0.40 U

30000 27000 J
52.6 115 J
0.37 29.4

2.3 1.1
2.0 UJ 2.0 UJ
2.5 J 7.8

1500 1120
0.36 1.4

6060 6270 J
1440 587 J
0.20 U 0.20 UJ

2.3 2.2
2590 2750

5.0 U 5.0 U
1.0 U 1.0 U

139000 107000 J
5.0 U 5.0 U

11.5 J 21.1

29.4 16
99.8 93.2 J 100 J 91.3

9/25/2015 Page 10 of 10 Hits Table for SW-Eco-All Groupings-092515.xlsx [Bliss]

I I 



TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location: SD-219 SD-219 SD-219 SD-219 SD-221 SD-221 SD-221 SD-221 SD-222 SD-222
Sample ID: WL-SW-219 WL-SW-219-2 WL-SWF-219 WL-SWF-219-2 WL-SW-221 WL-SW-221D WL-SWF-221 WL-SWF-221D WL-SW-222 WL-SWF-222

Sample Date: 7/1/2014 10/29/2014 7/1/2014 10/29/2014 6/27/2014 6/27/2014 6/27/2014 6/27/2014 6/27/2014 6/27/2014
Parameter Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample

VOCs (µg/L)
1,1,1-Trichloroethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Acetone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Benzene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromodichloromethane 0.50 U 0.50 U 0.88 0.88 0.44 J
Carbon disulfide 0.50 U 0.50 U 0.50 U 0.50 U 0.11 J
Chloroform 0.50 U 0.50 U 4.2 J 4.0 J 2.2
Chloromethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
cis-1,2-Dichloroethene 0.50 U 0.50 U 0.23 J 0.22 J 0.15 J
Dibromochloromethane 0.50 U 0.50 U 0.26 J 0.20 J 0.12 J
Dichlorodifluoromethane 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
m,p-Xylene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methyl acetate 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Tetrachloroethene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Toluene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Trichloroethene 0.15 U 0.15 U 0.077 J 0.080 J 0.051 J
Vinyl chloride 0.015 U 0.015 U 0.027 U 0.026 U 0.015 U

1,4-Dioxane (µg/L)
1,4-Dioxane 0.10 U R 0.18 0.20 0.11

Inorganics, Dissolved (µg/L)
Aluminum 20.0 UJ 44.6 20.0 U 20.0 U 20.0 U
Antimony 2.0 UJ 2.0 U 2.0 U 2.0 U 2.0 U
Arsenic 0.28 J 1.0 U 0.30 J 0.28 J 0.27 J
Barium 27.6 66.7 34.3 33.2 27.3
Beryllium 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Cadmium 0.038 J 0.40 U 0.040 U 0.040 U 0.047 U
Calcium 18700 36500 27500 J 25600 J 21700 J
Chromium 0.077 J 2.0 U 2 U 2.0 U 2.0 U
Chromium, Hexavalent 0.50 U 0.50 U 0.10 U 0.10 U 0.10 U
Cobalt 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Copper 2.0 UJ 2.0 U 2.8 J 2.7 J 2.1 J
Iron 200 U 520 202 239 200 U
Lead 0.070 J 0.46 J 0.20 U 0.20 U 0.20 U
Magnesium 3580 J 7780 4730 J 4410 J 4020 J
Manganese 199 707 199 227 204
Mercury 0.20 U  R 0.20 U 0.20 U 0.20 U
Nickel 1.0 U 2.8 J 2.8 2.6 1.7
Potassium 2080 2900 14600 13900 8030
Selenium 5.0 U 5.0 U 0.36 J- 5.0 UJ 5.0 UJ
Silver 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U
Sodium 61400 73900 118000 113000 88000
Vanadium 5.0 U 5.0 U 5.0 UJ 5.0 UJ 5.0 UJ
Zinc 6.3 J 41.3 J 11.6 J+ 12.1 J+ 8.7 J+
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location: SD-219 SD-219 SD-219 SD-219 SD-221 SD-221 SD-221 SD-221 SD-222 SD-222
Sample ID: WL-SW-219 WL-SW-219-2 WL-SWF-219 WL-SWF-219-2 WL-SW-221 WL-SW-221D WL-SWF-221 WL-SWF-221D WL-SW-222 WL-SWF-222

Sample Date: 7/1/2014 10/29/2014 7/1/2014 10/29/2014 6/27/2014 6/27/2014 6/27/2014 6/27/2014 6/27/2014 6/27/2014
Parameter Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample

Inorganics (µg/L)
Aluminum 32.3 41.1 UJ 87.8 J 248 J 76.5 J
Antimony 2.0 UJ 2.0 U 2.0 U 0.54 J 2.0 U
Arsenic 0.41 J 1.0 U 0.36 J 0.37 J 0.37 J
Barium 29.9 44.7 31.7 33.4 28.1
Beryllium 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Cadmium 0.019 J 0.40 U 0.045 0.044 0.030 J
Calcium 18800 25600 25300 25600 21800
Chromium 0.31 J- 2.2 J 0.32 J- 0.46 J- 2.7
Chromium, Hexavalent 0.50 UJ 0.50 U 0.10 U 0.10 U 0.10 U
Cobalt 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Copper 2.0 UJ 2.0 UJ 3.2 J 4.1 J 2.4 J
Cyanide 2.4 J 2.5 UJ 4.0 J 6.3 J 4.2 J
Iron 1080 675 319 465 691
Lead 1.2 0.93 J 0.45 1.2 0.79
Magnesium 3570 5170 4320 4490 4140
Manganese 277 471 108 136 197
Mercury 0.20 U  R 0.20 U 0.20 U 0.20 U
Nickel 0.78 J 2.0 J 3.0 3.2 1.9
Potassium 2070 2000 13600 13800 7850
Selenium 5.0 U 5.0 U 0.39 J 0.49 J 0.36 J
Silver 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Sodium 60500 51600 J 112000 114000 89500
Vanadium 0.59 J 5.0 U 0.54 J 0.56 J 0.54 J
Zinc 11.4 J+ 35.2 J+ 15.1 J 28.5 J 42.9 J

Other (mg/L)
Alkalinity 37.2 12.1 67.3 67.5 42.6
Hardness as CaCO3, Calculated 61.6 85.2 61.4 J 123 81.0 82.4 88.1 J 82.1 J 71.5 70.7 J
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-223 SD-223 SD-224 SD-224 SD-225 SD-225 SD-226 SD-226 SD-227 SD-227
WL-SW-223 WL-SWF-223 WL-SW-224 WL-SWF-224 WL-SW-225 WL-SWF-225 WL-SW-226 WL-SWF-226 WL-SW-227 WL-SWF-227

7/1/2014 7/1/2014 7/1/2014 7/1/2014 6/27/2014 6/27/2014 7/1/2014 7/1/2014 7/1/2014 7/1/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.0 J 1.5 J 5.0 U 2.2 J 1.8 J

0.18 J 0.50 U 0.50 U 0.50 U 0.50 U
0.54 0.42 J 0.47 J 0.20 J 0.25 J
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

2.3 U 2.2 U 2.2 J 1.1 U 1.3 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.15 J 0.50 U 0.16 J 0.50 U 0.50 U
0.50 U 0.50 U 0.12 J 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.15 J 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.32 J 0.50 U 0.50 U 0.50 U 0.50 U

0.051 J 0.045 J 0.051 J 0.029 J 0.032 J
0.016 U 0.015 U 0.015 U 0.015 U 0.015 U

0.18 0.36 0.17 0.19 0.11

20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
0.65 J 0.63 J 2.0 U 0.65 J 0.77 J
0.34 J 0.47 J 0.29 J 0.47 J 0.45 J
26.7 24.0 29.7 23.6 24.3

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
0.021 J 0.034 J 0.040 U 0.035 J 0.033 J

24200 24500 22700 J 23800 24000
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

0.50 U 0.50 U 0.10 U 0.50 U 0.60 J
1.0 UJ 1.0 UJ 1.0 U 1.0 UJ 1.0 UJ
2.2 2.1 2.1 J 2.5 2.2

200 U 322 200 U 200 U 200 U
0.14 J 0.27 0.20 U 0.28 0.24

4090 4090 4180 J 4030 4090
149 108 146 23.2 16.8

0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
2.0 J 1.9 J 1.9 2.8 J 2.7 J

10100 10200 9040 9250 9280
5.0 U 5.0 U 5.0 UJ 0.37 J 0.31 J
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

93600 J 97000 J 93100 102000 J 103000 J
5.0 U 0.71 J 5.0 UJ 0.66 J 0.58 J
8.2 5.2 8.6 J+ 5.6 3.8
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-223 SD-223 SD-224 SD-224 SD-225 SD-225 SD-226 SD-226 SD-227 SD-227
WL-SW-223 WL-SWF-223 WL-SW-224 WL-SWF-224 WL-SW-225 WL-SWF-225 WL-SW-226 WL-SWF-226 WL-SW-227 WL-SWF-227

7/1/2014 7/1/2014 7/1/2014 7/1/2014 6/27/2014 6/27/2014 7/1/2014 7/1/2014 7/1/2014 7/1/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

235 220 53.3 J 20.0 U 1160
0.38 J 0.41 J 2.0 U 0.40 J 0.69 J

1.0 U 1.0 U 0.38 J 1.0 U 1.0 U
59.2 39.1 31.0 26.4 51.0

1.0 U 1.0 U 1.0 U 1.0 U 0.12 J+
0.26 0.23 0.027 J 0.047 U 0.49

25500 25000 22700 23800 25100
15.6 13.5 3.1 2.0 U 34.5
0.50 U 0.50 U 0.10 U 0.40 J 0.40 J

1.0 U 1.0 U 1.0 U 1.0 U 1.3
12.0 12.9 2.9 J 2.6 20.8

2.5 J 1.3 J 4.4 J 3.1 J 2.5 UJ
2110 1510 669 272 2230

6.2 5.9 0.99 0.79 10.3
4610 4500 4250 4290 4720

737 400 157 66.4 472
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

3.4 3.5 2.1 2.8 6.5
10600 10500 8860 9380 9870

0.32 J 0.33 J 0.27 J 0.52 J 0.72 J
1.0 U 1.0 U 1.0 U 1.0 U 1.0

99500 100000 93800 106000 110000
0.72 J 0.52 J 0.50 J 0.67 J 1.3 J
24.0 J+ 23.9 J+ 10.1 J 8.9 J+ 43.8 J+

49.5 54.3 49 56.2 52.7
82.6 77.3 80.9 78.0 74.2 73.9 J 77.1 76.0 82.1 76.8
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-228 SD-228 SD-305 SD-305 SD-306 SD-306 SD-307 SD-307 SD-308 SD-308
WL-SW-228 WL-SWF-228 WL-SW-305-2 WL-SWF-305-2 WL-SW-306-2 WL-SWF-306-2 WL-SW-307-2 WL-SWF-307-2 WL-SW-308-2 WL-SWF-308-2
6/27/2014 6/27/2014 10/28/2014 10/28/2014 10/28/2014 10/28/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
5.0 U 13 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.36 J 0.50 U 0.50 U 0.24 J 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.9 J 0.50 U 1.3 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.17 J 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 1.6 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 4.4 0.50 U 0.50 U 0.50 U

0.075 J 0.15 U 0.15 UJ 0.15 U 0.15 U
0.015 U 0.015 U 0.015 UJ 0.015 U 0.015 U

0.13 0.72 J+ 0.10 U 0.90 J 0.10 UJ

20.0 U 134 20.0 U 20.0 U 20.0 U
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

0.33 J 1.2 1.0 U 0.35 J 0.30 J
27.9 54.1 35.2 25.9 25.8

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
0.11 U 0.40 U 0.40 U 0.035 J 0.038 J

23600 J 19200 25800 22100 22900
2.0 U 10.6 2.0 U 1.7 J 1.1 J

0.15 0.50 U 0.50 U 0.92 0.43 J
1.0 U 1.0 UJ 1.0 UJ 1.0 U 1.0 U
2.0 UJ 2.5 2.2 2.3 J 2.6 J

200 U 13100 200 U 200 U 200 U
0.20 U 4.9 J 0.23 UJ 0.20 U 0.21

4280 J 3830 5220 4290 4340
106 768 181 97.5 22.7

0.20 U  R  R 0.20 UJ 0.20 UJ
1.8 2.0 J 2.5 J 1.9 2.5

9350 3000 8530 6790 8990
5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

96100 40600 79400 78300 86500
5.0 UJ 1.1 J 5.0 U 5.0 U 5.0 U

10.6 J+ 13.5 J 17.0 J 10.5 J 10.5 J
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-228 SD-228 SD-305 SD-305 SD-306 SD-306 SD-307 SD-307 SD-308 SD-308
WL-SW-228 WL-SWF-228 WL-SW-305-2 WL-SWF-305-2 WL-SW-306-2 WL-SWF-306-2 WL-SW-307-2 WL-SWF-307-2 WL-SW-308-2 WL-SWF-308-2
6/27/2014 6/27/2014 10/28/2014 10/28/2014 10/28/2014 10/28/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

29.5 J 92.6 J 27.5 UJ 25.5 U 20.0 U
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

0.37 J 1.0 U 1.0 U 1.0 U 1.0 U
28.0 25.0 35.1 30.8 J 31.0 J

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
0.10 0.40 U 0.40 U 0.40 U 0.40 U

22600 8450 25400 24700 J 25300 J
2.1 8.1 J 2.5 J 2.6 J 2.0 UJ

0.13 0.50 U 0.30 J 0.86 0.35 J
1.0 U 1.0 UJ 1.0 UJ 1.0 U 1.0 U
2.5 J 2.7 J 3.0 J 3.0 J 3.4 J
4.5 J 1.6 J- 2.5 UJ 2.4 J 1.8 J

582 7130 351 463 200 U
0.61 3.9 J 0.54 UJ 0.47 0.46

4190 1590 4720 4990 J 4950 J
134 323 171 116 J 31.2 J

0.20 U  R  R 0.20 UJ 0.20 UJ
2.1 1.1 J 2.6 J 2.8 2.8

8780 1230 8340 7590 9940
0.26 J 5.0 U 5.0 U 5.0 U 5.0 U

1.0 U 1.3 J 1.0 UJ 1.0 U 1.0 U
93800 17000 J 78200 J 86300 J 93900 J

5.0 U 0.83 J 5.0 U 5.0 U 5.0 U
11.1 J 13.6 J+ 21.9 J+ 20.1 19.2

50 54.4 39.6 34.9 45.5
73.7 76.5 J 27.6 63.7 82.8 85.9 82.2 J 72.8 83.5 J 75.0
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-309 SD-309 SD-310 SD-310 SD-311 SD-311 SD-312 SD-312 SD-313 SD-313
WL-SW-309-2 WL-SWF-309-2 WL-SW-310-2 WL-SWF-310-2 WL-SW-311-2 WL-SWF-311-2 WL-SW-312-2 WL-SWF-312-2 WL-SW-313-2 WL-SWF-313-2
10/29/2014 10/29/2014 11/5/2014 11/5/2014 10/29/2014 10/29/2014 10/29/2014 10/29/2014 11/3/2014 11/3/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.24 J 0.22 J 0.28 J 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.3 U 0.93 U 1.3 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.70 J
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U

0.015 U 0.015 U 0.015 U 0.015 U 0.015 U

0.63 J+ 0.79 J 0.52 J+ 0.64 J+ 0.76 J

20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
1.0 U 0.32 J 1.0 U 1.0 U 0.45 J

39.2 27.0 40.1 32.3 45.6
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
32100 22600 30900 24900 22500

2.0 U 0.91 J 2.0 U 2.0 U 0.23 J
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.0 UJ 1.0 U 1.0 UJ 1.0 UJ 1.0 U
3.4 2.0 UJ 3.6 3.0 2.0 UJ

200 U 200 U 200 U 200 U 1270
0.22 UJ 0.20 U 0.22 UJ 0.24 UJ 0.20 U

6300 4400 6030 4870 4010
166 81.7 223 112 1150

 R 0.20 UJ  R  R 0.20 UJ
3.4 J 1.9 3.2 J 2.8 J 1.5

10600 6960 9180 10400 6300
0.27 5.0 U 5.0 U 5.0 U 5.0 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
106000 78500 104000 91600 73500

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
19.3 J 10.7 J 22.6 J 16.1 J 5.6 UJ
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-309 SD-309 SD-310 SD-310 SD-311 SD-311 SD-312 SD-312 SD-313 SD-313
WL-SW-309-2 WL-SWF-309-2 WL-SW-310-2 WL-SWF-310-2 WL-SW-311-2 WL-SWF-311-2 WL-SW-312-2 WL-SWF-312-2 WL-SW-313-2 WL-SWF-313-2
10/29/2014 10/29/2014 11/5/2014 11/5/2014 10/29/2014 10/29/2014 10/29/2014 10/29/2014 11/3/2014 11/3/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

29.2 UJ 520 20.5 UJ 20.0 UJ 20.0 U
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

28.9 41.5 J 30.3 26.1 48.8 J
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.40 U 0.42 U 0.40 U 0.40 U 0.40 U
24100 25300 J 24000 20300 22800 J

6.2 J 20.7 J 2.2 J 2.0 UJ 2.0 UJ
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.0 UJ 1.0 U 1.0 UJ 1.0 UJ 1.0 U
6.3 J 14.7 J 3.3 J 2.9 J 2.0 UJ
2.5 UJ 2.5 U 1.6 J- 2.7

317 1040 380 200 U 3290
1.0 J 9.2 0.45 UJ 0.39 UJ 0.20 U

4240 4900 J 4270 3620 4110 J
135 217 J 169 87.5 1140 J

 R 0.20 UJ 0.20 UJ  R 0.20 UJ
3.4 J 4.8 2.5 J 2.4 J 1.6

7960 7450 7170 8470 6380
5.0 U 0.56 J 5.0 U 5.0 U 5.0 U
1.0 UJ 1.0 U 1.0 UJ 1.0 UJ 1.0 U

79800 J 79200 J 80600 J 75600 J 72900 J
5.0 U 1.2 J 5.0 U 5.0 U 5.0 U

23.1 J+ 40.0 20.4 J+ 17.0 J+ 6.9 U

43.4 35 40.2 47.5 43.3
77.6 106.1 83.3 J 74.5 77.5 102 65.6 82.2 73.8 J 72.7
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-314 SD-314 SD-314 SD-314
WL-SW-314-2 WL-SW-314D-2 WL-SWF-314-2 WL-SWF-314D-2

11/3/2014 11/3/2014 11/3/2014 11/3/2014
Field Duplicate Field Duplicate Field Duplicate Field Duplicate

0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U

5.0 U 5.0 U
5.0 U 5.0 U

0.50 U 0.50 U
0.23 J 0.23 J
0.50 U 0.50 U
0.89 U 0.50 U
0.50 U 0.50 U
0.18 J 0.18 J
0.50 U 0.50 U
0.26 J 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.15 U 0.15 U

0.015 U 0.015 U

0.90 J 0.10 UJ

20.0 U 20.0 U
2.0 U 2.0 U

0.33 J 0.30 J
26.7 26.4

1.0 U 1.0 U
0.40 U 0.032 J

22000 22000
1.7 J 1.7 J

1.09 1.07
1.0 U 1.0 U
2.2 J 2.1 J

200 U 200 U
0.20 U 0.20 U

4230 4310
110 110

0.20 UJ 0.20 UJ
2.0 2.0

6720 6720
5.0 U 5.0 U
1.0 U 1.0 U

77500 77600
5.0 U 5.0 U

10.7 J 10.9 J
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TABLE B-9
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - MECHANICS POND & BUNGAY RIVER

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-314 SD-314 SD-314 SD-314
WL-SW-314-2 WL-SW-314D-2 WL-SWF-314-2 WL-SWF-314D-2

11/3/2014 11/3/2014 11/3/2014 11/3/2014
Field Duplicate Field Duplicate Field Duplicate Field Duplicate

20.8 U 21.8 U
2.0 U 2.0 U
1.0 U 1.0 U

29.8 J 30.7 J
1.0 U 1.0 U

0.40 U 0.40 U
22800 J 23800 J

2.6 J 2.4 J
1.15 1.10

1.0 U 1.0 U
2.9 J 3.0 J
1.5 J 3.8

424 444
0.41 U 0.42 U

4550 J 4690 J
122 J 126 J

0.20 UJ 0.20 UJ
2.1 2.3

7040 7280
5.0 U 5.0 U
1.0 U 1.0 U

79600 J 82000 J
5.0 U 5.0 U

14.0 15.0

36.5 36.8
75.6 J 78.7 J 72.3 72.7
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TABLE B-10
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location: SD-206 SD-206 SD-206 SD-207 SD-207 SD-207 SD-220 SD-220 SD-229 SD-229
Sample ID: WL-RSW-206 WL-RSWF-206 WL-SW-206 WL-RSW-207 WL-RSWF-207 WL-SW-207 WL-SW-220 WL-SWF-220 WL-RSW-229 WL-RSWF-229

Sample Date: 6/30/2014 6/30/2014 6/20/2014 6/30/2014 6/30/2014 6/20/2014 7/1/2014 7/1/2014 6/30/2014 6/30/2014
Parameter Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

VOCs (µg/L)
1,1,1-Trichloroethane 0.50 U 0.50 U 0.50 U
1,1-Dichloroethane 0.50 U 0.50 U 0.50 U
1,1-Dichloroethene 0.50 U 0.50 U 0.50 U
2-Butanone 5.0 U 5.0 U 5.0 U
Acetone 2.0 J 2.4 J 2.0 J
Benzene 0.50 U 0.50 U 0.50 U
Bromodichloromethane 0.50 U 0.50 U 0.50 U
Carbon disulfide 0.50 U 0.50 U 0.50 U
Chloroform 0.50 U 0.50 U 0.50 U
Chloromethane 0.50 U 0.50 U 0.50 U
cis-1,2-Dichloroethene 0.50 U 0.50 U 0.50 U
Dibromochloromethane 0.50 U 0.50 U 0.50 U
Dichlorodifluoromethane 0.50 U 0.50 U 0.50 U
m,p-Xylene 0.50 U 0.50 U 0.50 U
Methyl acetate 0.50 U 0.50 U 0.50 U
Tetrachloroethene 0.50 U 0.50 U 0.50 U
Toluene 0.50 U 0.50 U 0.50 U
Trichloroethene 0.0099 J 0.0062 J 0.15 U
Vinyl chloride 0.015 U 0.015 U 0.015 U

1,4-Dioxane (µg/L)
1,4-Dioxane 0.10 U 0.10 U 0.10 U

Inorganics, Dissolved (µg/L)
Aluminum 20.0 UJ 20.0 UJ 20.0 UJ 20.0 UJ
Antimony 2.0 UJ 2.0 UJ 2.0 UJ 0.45 J-
Arsenic 0.23 J- 0.32 J- 0.28 J 0.34 J-
Barium 74.1 J- 70.9 J- 27.8 78.5 J-
Beryllium 1.0 UJ 1.0 UJ 1.0 U 1.0 UJ
Cadmium 0.057 UJ 0.040 UJ 0.012 J 0.040 UJ
Calcium 33100 J- 32200 J- 19000 32900 J-
Chromium 2.0 UJ 0.31 J- 0.10 J 0.35 J-
Chromium, Hexavalent 0.10 U 0.50 U 0.50 U 0.10 UJ
Cobalt 1.1 J- 1.0 UJ 1.0 U 1.3 J
Copper 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ
Iron 200 UJ 367 J 200 U 510 J-
Lead 0.20 UJ 0.20 UJ 0.16 J 0.20 UJ
Magnesium 6260 J- 6100 J- 3650 J 6300 J-
Manganese 1730 J- 1450 J- 195 1910 J-
Mercury 0.20 UJ 0.20 UJ 0.20 U 0.20 UJ
Nickel 1.5 J 1.4 J 1.0 U 1.5 J
Potassium 2200 J- 2250 J- 2090 2160 J-
Selenium 5.0 UJ 5.0 UJ 5.0 U 5.0 UJ
Silver 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ
Sodium 135000 J- 144000 J- 62300 128000 J
Vanadium 5.0 UJ 5.0 UJ 5.0 U 5.0 UJ
Zinc 9.0 J 9.0 J 5.9 J 9.4 J-
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TABLE B-10
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location: SD-206 SD-206 SD-206 SD-207 SD-207 SD-207 SD-220 SD-220 SD-229 SD-229
Sample ID: WL-RSW-206 WL-RSWF-206 WL-SW-206 WL-RSW-207 WL-RSWF-207 WL-SW-207 WL-SW-220 WL-SWF-220 WL-RSW-229 WL-RSWF-229

Sample Date: 6/30/2014 6/30/2014 6/20/2014 6/30/2014 6/30/2014 6/20/2014 7/1/2014 7/1/2014 6/30/2014 6/30/2014
Parameter Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

Inorganics (µg/L)
Aluminum 57.0 J- 24.5 J- 21.1 J 825 J-
Antimony 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ
Arsenic 0.38 J- 0.42 J- 0.35 J 1.2 J-
Barium 78.1 J- 74.5 J- 29.3 135 J-
Beryllium 1.0 UJ 1.0 UJ 1.0 U 0.23 J
Cadmium 0.040 UJ 0.040 UJ 0.015 J 0.79 J-
Calcium 32700 J- 33400 J- 19500 37700 J-
Chromium 0.17 J- 0.064 J- 0.17 J- 2.3 J-
Chromium, Hexavalent 0.50 U 0.10 U 0.50 UJ 0.10 U
Cobalt 1.3 J- 1.0 UJ 1.0 U 3.4 J-
Copper 2.0 UJ 2.0 UJ 2.0 UJ 9.5 J
Cyanide 2.9 J 21.6 J 2.5 UJ 4.2 J
Iron 1930 J 1250 J 882 8520 J
Lead 0.81 J- 0.42 J- 0.94 13.7 J-
Magnesium 6240 J- 6290 J- 3710 6510 J-
Manganese 1800 J- 1610 J- 211 2630 J-
Mercury 0.20 UJ 0.20 UJ 0.20 U 0.20 UJ
Nickel 1.8 J 1.7 J 0.65 J 6.1 J
Potassium 2170 J- 2480 J- 2140 2390 J-
Selenium 5.0 UJ 5.0 UJ 5.0 U 0.31 J-
Silver 1.0 UJ 1.0 UJ 1.0 U 1.0 UJ
Sodium 127000 J- 133000 J- 62500 145000 J-
Vanadium 0.62 J- 0.60 J- 0.60 J 4.9 J-
Zinc 10.0 J 6.4 J 6.4 J+ 91.2 J

Other (mg/L)
Alkalinity 26 45 34.3
Hardness as CaCO3, Calculated 107 J- 108 J- 109 J- 106 J- 64.0 62.5 J 121 108
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TABLE B-10
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-229 SD-231 SD-231 SD-232 SD-232 SD-233 SD-233 SD-236 SD-236 SD-237
WL-SW-229 WL-SW-231-2 WL-SWF-231-2 WL-SW-232-2 WL-SWF-232-2 WL-SW-233-2 WL-SWF-233-2 WL-SW-236 WL-SWF-236 WL-SW-237
6/20/2014 11/4/2014 11/4/2014 11/4/2014 11/4/2014 11/4/2014 11/4/2014 7/9/2014 7/9/2014 7/9/2014

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.4 J 5.0 U 5.0 U 5.0 U 1.8 J 1.4 J

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.10 J 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.13 J 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.15 U 0.15 0.15 0.91 0.0057 J 0.15 U

0.015 U 0.015 U 0.015 U 0.015 U 0.010 J 0.015 U

0.10 U 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U 0.10 U

20.0 U 20.0 U 20.0 U 20.3
2.0 U 2.0 U 2.0 U 2.0 U

0.22 J 0.25 J 0.32 J 0.38 J
65.3 66.8 67.5 26.5

1.0 U 1.0 U 1.0 U 1.0 U
0.081 J 0.10 J 0.14 J 0.040 U

39300 39600 38100 17200 J
0.12 J- 0.088 J- 0.14 J- 2.0 U
0.50 U 0.50 U 0.50 U 0.50 U

1.0 U 1.0 U 2.3 1.0 U
2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ

200 U 200 U 423 371
0.20 U 0.20 U 0.20 U 0.46

7400 7400 6480 3260 J
315 508 999 227

0.20 UJ 0.20 UJ 0.20 UJ 0.20 U
3.1 3.2 4.4 1.0 U

2140 2090 1990 1880
5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U

55500 53300 53000 51600
5.0 U 5.0 U 5.0 U 0.69 J

29.2 J 28.0 J 33.4 J 13.4 J+
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TABLE B-10
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-229 SD-231 SD-231 SD-232 SD-232 SD-233 SD-233 SD-236 SD-236 SD-237
WL-SW-229 WL-SW-231-2 WL-SWF-231-2 WL-SW-232-2 WL-SWF-232-2 WL-SW-233-2 WL-SWF-233-2 WL-SW-236 WL-SWF-236 WL-SW-237
6/20/2014 11/4/2014 11/4/2014 11/4/2014 11/4/2014 11/4/2014 11/4/2014 7/9/2014 7/9/2014 7/9/2014

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

436 20.0 U 26.1 U 216 J 53.9 J
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
1.0 U 1.0 U 1.0 U 0.83 J 0.55 J

73.1 J 79.7 J 77.1 J 38.4 34.0
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.40 U 0.40 U 0.40 U 0.067 0.040 U
38400 J 43400 J 40300 J 19400 18000

2.0 UJ 2.0 UJ 2.0 UJ 2.0 U 2.0 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.0 U 1.1 2.8 1.0 U 1.0 U
2.9 J 2.0 UJ 2.0 UJ 3.5 J 2.0 UJ
2.7 2.5 4.3 3.1 U 2.5 U

1310 301 645 2450 1170
5.8 0.21 U 0.30 U 7.0 1.3

7710 J 8300 J 7270 J 3630 3400
408 J 596 J 1120 J 596 371

0.20 UJ 0.20 UJ 0.20 UJ 0.20 U 0.20 U
3.6 3.8 5.0 1.6 1.0 U

2240 2340 2170 2060 1970
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

163000 J 157000 J 155000 J 56000 53500
1.3 J 5.0 U 5.0 U 2.1 J 0.96 J

34.1 37.4 38.3 8.7 J 5.3 J

20 15 14 15 20 21.1
128 J 129 143 J 129 131 J 122 63.4 56.4 J 58.9
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TABLE B-10
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Dibromochloromethane
Dichlorodifluoromethane
m,p-Xylene
Methyl acetate
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1,4-Dioxane (µg/L)
1,4-Dioxane

Inorganics, Dissolved (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

SD-237 SD-238 SD-238 SD-239 SD-239 SD-239 SD-240 SD-240 SD-242 SD-242
WL-SWF-237 WL-SW-238 WL-SWF-238 WL-RSW-239 WL-RSWF-239 WL-SW-239 WL-SW-240-2 WL-SWF-240-2 WL-SW-242 WL-SWF-242

7/9/2014 7/1/2014 7/1/2014 6/30/2014 6/30/2014 6/20/2014 11/4/2014 11/4/2014 7/9/2014 7/9/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U
1.2 J 1.1 J 5.0 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.10 J 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 1.2 0.50 U
0.15 U 0.0044 J 0.15 U 0.15 U

0.015 U 0.012 J 0.015 U 0.015 U

0.10 U 0.10 U 0.10 UJ 0.10 U

20.0 U 20.0 U 20.0 UJ 47.1 20.0 U
2.0 U 0.47 J 0.46 J- 2.0 U 2.0 U

0.40 J 0.31 J 0.31 J- 0.31 J 0.38 J
32.6 32.2 79.6 J- 40.6 29.8

1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U
0.040 U 2.0 0.040 UJ 0.40 U 0.040 U

18000 J 18800 32800 J- 18200 17400 J
2.0 U 2.0 U 0.060 J- 1.1 J 2.0 U

0.50 U 0.50 U 0.10 UJ 0.50 U 0.50 U
1.0 U 1.0 UJ 1.2 J 1.0 U 1.0 U
2.0 UJ 2.0 U 2.0 UJ 2.0 UJ 2.0 UJ

310 200 U 705 J- 1280 320
0.20 U 0.12 J 0.20 UJ 0.21 0.30

3340 J 3550 6320 J- 4560 3330 J
318 317 1870 J- 664 271

0.20 U 0.20 U 0.20 UJ 0.20 UJ 0.20 U
1.0 U 0.64 J 1.5 J 1.8 1.0 U

1970 2020 2210 J- 2650 1910
5.0 U 5.0 U 5.0 UJ 5.0 U 5.0 U
1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U

54500 60400 J 139000 J 75100 52100
0.55 J 0.52 J 5.0 UJ 5.0 U 0.64 J

5.9 J+ 6.0 9.2 J- 14.0 J 7.9 J+
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TABLE B-10
SLERA SURFACE WATER ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Parameter

VOCs (µg/L)Inorganics (µg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (mg/L)
Alkalinity
Hardness as CaCO3, Calculated

SD-237 SD-238 SD-238 SD-239 SD-239 SD-239 SD-240 SD-240 SD-242 SD-242
WL-SWF-237 WL-SW-238 WL-SWF-238 WL-RSW-239 WL-RSWF-239 WL-SW-239 WL-SW-240-2 WL-SWF-240-2 WL-SW-242 WL-SWF-242

7/9/2014 7/1/2014 7/1/2014 6/30/2014 6/30/2014 6/20/2014 11/4/2014 11/4/2014 7/9/2014 7/9/2014
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

29.4 U 20.0 UJ 13900 39.9 J
0.42 J 2.0 UJ 1.3 J 2.0 U

1.0 U 0.34 J- 10.0 0.54 J
35.4 79.6 J- 254 J 31.2

1.0 U 1.0 UJ 2.7 1.0 U
0.040 U 0.040 UJ 4.2 J 0.040 U

19400 32700 J- 40700 J 17600
2.0 U 2.0 UJ 40.0 J 2.0 U

0.50 UJ 0.10 U 0.50 U 0.50 U
1.0 U 1.3 J- 11.5 J 1.0 U
2.0 U 2.0 UJ 86.7 J 2.0 UJ
2.0 J 2.7 J 1.8 J 2.5 U

1150 1690 J 23100 J 1050
1.1 0.42 J- 417 1.3

3890 6230 J- 7800 J 3320
325 1810 J- 2790 J 289

0.20 U 0.20 UJ 0.41 J- 0.20 U
1.0 U 1.6 J 44.8 J 1.0 U

2120 2180 J- 4780 1910
5.0 U 5.0 UJ 4.1 J 5.0 U
1.0 U 1.0 UJ 2.0 J 1.0 U

64000 131000 J- 61000 J 51900
0.82 J 5.0 UJ 58.1 0.89 J
13.8 J+ 8.2 J 377 J 6.7 J

38.1 18 6.3 19.6
58.7 J 64.4 61.5 107 J- 108 J- 134 J 64.2 57.6 57.1 J
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location: P-01-SS-02B P-01-SS-03B P-04-SS-03 P-04-SS-06 P-06-SS-02 P-06-SS-03 P-07-SS-02 P-07-SS-02 P-09-SS-02 P-09-SS-07
Sample ID: P-01-SS-02B P-01-SS-03B P-04-SS-03 P-04-SS-06 P-06-SS-02 P-06-SS-03 P-07-SS-02 P-30-SS-02 P-09-SS-02 P-09-SS-07

Sample Date: 2/2/2012 2/2/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012
Sample Depth: 0.2-1 (ft bgs) 0.2-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Parameter Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location: P-01-SS-02B P-01-SS-03B P-04-SS-03 P-04-SS-06 P-06-SS-02 P-06-SS-03 P-07-SS-02 P-07-SS-02 P-09-SS-02 P-09-SS-07
Sample ID: P-01-SS-02B P-01-SS-03B P-04-SS-03 P-04-SS-06 P-06-SS-02 P-06-SS-03 P-07-SS-02 P-30-SS-02 P-09-SS-02 P-09-SS-07

Sample Date: 2/2/2012 2/2/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012 1/31/2012
Sample Depth: 0.2-1 (ft bgs) 0.2-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Parameter Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample
Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum 6790 7000 5920 11000 8990 5160 8560 9150 6710 8530
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium 3370 6180 3720 1830 2790 4010 1420 1560 906 2030
Chromium 119 67.7 112 253 147 187 617 536 171 569
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron 12900 37500 9020 20300 11000 12400 10600 12300 13200 14100
Lead 154 217 338 530 149 112 68.0 64.5 235 90.8
Magnesium 1900 1290 1490 1540 1760 1910 1940 2190 2230 1740
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

P-78-SB-01 P-78-SB-01 P-78-SB-02 P-78-SB-03 P-78-SB-04 P-78-SB-05 P-78-SB-09 P-78-SB-10 P-78-SB-14 P-78-SB-15
P-78-SB-01A P-78-SB-70A P-78-SB-02A P-78-SB-03A P-78-SB-04A P-78-SB-05A P-78-SB-09A P-78-SB-10A P-78-SB-14A P-78-SB-15A
12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/15/2010 12/15/2010
0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)

Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

5.5 U 5.9 U 4.9 U 7.4 4.1 U 6.1 U 33 6.3 U 5.9 U 5.1 U
5.5 U 5.9 U 4.9 U 3.9 U 4.1 U 6.1 U 10 6.3 U 5.9 U 5.1 U
11 U 12 U 20 7.8 U 8.2 U 12 U 12 U 13 U 12 U 10 U
11 U 12 U 9.9 U 7.8 U 8.2 U 12 U 12 U 13 U 12 U 10 U
11 U 12 U 9.9 U 7.8 U 8.2 U 12 U 12 U 13 U 12 U 10 U

220 360 220 100 120 12 U 180 300 47 160
5.5 U 5.9 U 4.9 U 3.9 U 4.1 U 6.1 U 5.9 U 6.3 U 5.9 U 5.1 U
5.5 U 5.9 U 4.9 U 3.9 U 4.1 U 6.1 U 5.9 U 6.3 U 5.9 U 5.1 U
5.5 U 5.9 U 4.9 U 3.9 U 4.1 U 6.1 U 5.9 U 6.3 U 5.6 J 5.1 U
5.5 U 5.9 U 4.9 U 3.9 U 4.1 U 6.1 U 5.9 U 6.3 U 5.9 U 5.1 U
5.5 U 5.9 U 4.9 U 3.9 U 4.1 U 6.1 U 5.9 U 6.3 U 5.9 U 5.1 U
5.9 25 12 5.8 3.7 J 6.1 U 130 35 5.9 U 33
3.6 J 41 4.7 J 2.8 J 4.1 U 110 5.9 U 6.3 U 32 20
5.5 U 5.9 U 4.9 U 2.8 J 4.1 U 6.1 U 5.9 U 6.3 U 5.9 U 5.1 U
5.5 U 5.9 U 4.9 U 3.9 U 4.1 U 6.1 U 5.9 U 6.3 U 5.9 U 5.1 U
5.5 U 5.9 U 4.9 U 3.9 U 4.1 U 6.1 U 5.9 U 6.3 U 48 5.1 U

260 U 240 U 200 U 180 U 120 J 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 200 U 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 520 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 200 U 210 U 210 U 250 U 250 U 280 U
260 U 240 U 87 J 180 U 950 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 200 U 210 U 210 U 250 U 250 U 280 U
190 J 250 220 260 1400 210 U 210 U 250 U 250 U 280 U
240 J 280 210 250 1200 210 U 210 U 250 U 250 U 280 U
240 J 310 210 220 1100 210 U 210 U 250 U 250 U 280 U
210 J 200 J 180 J 190 820 210 U 210 U 250 U 250 U 280 U
220 J 270 210 240 1100 210 U 210 U 250 U 250 U 280 U
360 240 U 200 U 180 U 140 J 210 U 210 U 290 110 J 280 U
260 U 240 U 200 U 180 U 200 U 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 200 U 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 650 210 U 210 U 250 U 250 U 280 U
240 J 300 250 280 1500 210 U 210 U 100 J 250 U 280 U
110 J 240 U 200 U 73 J 320 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 500 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 200 U 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 200 U 210 U 210 U 250 U 250 U 280 U
390 610 660 640 3900 210 U 210 U 190 J 250 U 160 J
260 U 240 U 200 U 180 U 680 210 U 210 U 250 U 250 U 280 U
190 J 180 J 160 J 180 J 780 210 U 210 U 250 U 250 U 280 U
260 U 240 U 200 U 180 U 170 J 210 U 210 U 250 U 250 U 280 U
500 U 460 U 400 U 360 U 390 U 400 U 410 U 490 U 490 U 540 U
180 J 450 450 390 5200 210 U 210 U 110 J 250 U 280 U
260 U 240 U 200 U 180 U 200 U 210 U 210 U 250 U 250 U 280 U
350 480 400 460 3000 210 U 210 U 170 J 250 U 110 J
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

P-78-SB-01 P-78-SB-01 P-78-SB-02 P-78-SB-03 P-78-SB-04 P-78-SB-05 P-78-SB-09 P-78-SB-10 P-78-SB-14 P-78-SB-15
P-78-SB-01A P-78-SB-70A P-78-SB-02A P-78-SB-03A P-78-SB-04A P-78-SB-05A P-78-SB-09A P-78-SB-10A P-78-SB-14A P-78-SB-15A
12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/15/2010 12/15/2010
0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)

Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

12400 10200 10400 9200 10500 10600 11400 7990 6560 8810
7.8 U 0.70 J 0.53 J 0.33 J 1.0 J 6.1 U 0.58 J 6.6 U 6.8 U 6.0 U
8.8 6.1 3.1 3.3 3.0 1.9 4.5 4.9 1.4 1.0

32.2 28.2 24.7 43.3 34.6 31.4 50.3 25.9 29.3 26.9
0.39 J 0.34 J 0.43 J 0.48 0.43 0.48 J 0.77 0.29 J 0.19 J 0.31 J
0.43 J 0.36 J 0.40 J 0.55 0.60 0.35 J 0.60 0.44 J 0.15 J 0.30 J
622 J 549 932 625 635 650 1290 351 J 347 J 877
416 340 676 45.7 123 11.3 95.9 133 74.7 22.4

7 83 1.9 U 1 1.3 0.98 U 5.7 U 1.2 U
3.3 J 2.8 J 4.3 J 5.4 10.9 4.1 J 9.8 2.9 J 6.0 13.2

40.6 28.9 30.9 20.6 21.2 7.0 76.8 26.7 3.0 4.8
0.86 U 0.66 U 0.62 U 0.60 U 0.59 U 0.62 U 0.61 U 0.77 U 0.26 J 0.71 U

13600 10700 13300 12400 13500 11700 16200 13100 5090 9020
86.8 66.6 23.1 46.1 147 10.1 64.9 61.0 36.9 14.3

1370 1060 1670 1410 1670 1150 3970 772 483 J 1710
124 103 202 231 223 143 345 169 32.2 276

0.16 J 0.10 J 0.010 J 0.040 J 0.030 J 0.030 J 0.010 J 0.12 J 0.030 J 0.070 J
7.2 5.8 5.6 7.8 8.8 6.4 25.2 7.0 2.8 J 7.0

295 J 248 J 270 J 260 J 321 J 415 J 868 167 J 184 J 250 J
4.6 U 0.65 J 3.4 U 3.2 U 3.0 U 3.6 U 3.0 U 3.8 U 3.9 U 3.5 U
1.3 U 1.1 U 0.97 U 0.91 U 0.86 U 1.0 U 0.86 U 1.1 U 0.13 J 1.0 U

406 J 255 J 318 J 276 J 313 J 281 J 271 J 349 J 184 J 439 J
27.7 20.4 23.2 18.7 19.8 17.8 23.7 26.7 9.8 12.1
53.4 43.5 55.7 50.0 47.1 28.4 53.0 34.9 14.4 39.3
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

P-78-SB-19 P-78-SB-20 P-78-SB-24 P-78-SB-25 P-78-SB-29 PASI_SB-04 PASI_SB-05 PASI_SB-05 PASI_SB-06 PASI_SB-07
P-78-SB-19A P-78-SB-20A P-78-SB-24A P-78-SB-25A P-78-SB-29A SS-04 SS-05 SS-50 SS-06 SS-07
12/15/2010 12/15/2010 12/15/2010 12/16/2010 12/16/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/6/2010
0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Duplicate

4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 69 U 100 U 92 U 80 U 62 U
4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 69 U 100 U 92 U 80 U 62 U
14 13 U 14 U 7.6 U 11 U 69 U 100 U 92 U 80 U 62 U

8.6 U 13 U 14 U 7.6 U 11 U 69 U 100 U 92 U 80 U 62 U
8.6 U 13 U 14 U 7.6 U 11 U 69 U 100 U 92 U 80 U 62 U

240 58 45 30 200 169.9 J 100 U 92 U 118.4 111.7
4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 69 U 100 U 92 U 80 U 62 U
4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 69 U 100 U 92 U 80 U 62 U
4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 69 U 100 U 92 U 80 U 62 U
4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 69 U 100 U 92 U 80 U 62 U
4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 140 U 210 U 180 U 160 U 120 U
4.3 U 32 7.1 U 3.8 U 20
12 20 7.1 U 3.3 J 5.5 U 69 U 100 U 92 U 80 U 62 U

4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 69 U 100 U 92 U 80 U 62 U
4.3 U 6.4 U 7.1 U 3.8 U 5.5 U 69 U 100 U 92 U 80 U 62 U
53 6.4 U 7.1 U 3.8 U 8.0 69 U 100 U 92 U 80 U 62 U

230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U 270 U 2200 1800 2400 730
230 U 220 U 250 U 250 U 260 U 270 U 250 U 280 U 260 U 280 U
230 U 220 U 250 U 250 U 260 U 270 U 6200 4100 3500 1700
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U 290 9200 6600 11000 6200
230 U 220 U 250 U 250 U 260 U 270 7100 5000 9700 5200
230 U 220 U 250 U 250 U 260 U 320 6500 5000 9100 6100
230 U 220 U 250 U 250 U 260 U 270 U 4200 2900 5900 3800
230 U 220 U 250 U 250 U 260 U 270 U 6100 4000 9200 4400
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U 330 8400 6100 12000 6400
230 U 220 U 250 U 250 U 260 U 270 U 1000 280 U 260 U 690
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U 580 33000 19000 30000 17000
230 U 220 U 250 U 250 U 260 U 270 U 3200 2000 1700 700
230 U 220 U 250 U 250 U 260 U 270 U 4000 2800 5800 3600
230 U 220 U 250 U 250 U 260 U 270 U 330 280 U 1300 280 U
440 U 430 U 480 U 480 U 500 U
230 U 220 U 250 U 250 U 260 U 280 31000 14000 25000 10000
230 U 220 U 250 U 250 U 260 U
230 U 220 U 250 U 250 U 260 U 460 22000 13000 24000 11000
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

P-78-SB-19 P-78-SB-20 P-78-SB-24 P-78-SB-25 P-78-SB-29 PASI_SB-04 PASI_SB-05 PASI_SB-05 PASI_SB-06 PASI_SB-07
P-78-SB-19A P-78-SB-20A P-78-SB-24A P-78-SB-25A P-78-SB-29A SS-04 SS-05 SS-50 SS-06 SS-07
12/15/2010 12/15/2010 12/15/2010 12/16/2010 12/16/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/6/2010
0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Duplicate

5430 7120 6880 3940 4910 12000 15000 13000 10000 11000
7.6 U 5.0 U 8.5 U 6.0 U 7.1 U 9.8 U 2.0 U 2.0 U 20 U 42
2.5 1.5 1.5 0.64 J 1.1 J 3.3 3.3 2.7 3.2 2.2

14.2 J 15.8 J 19.7 J 10.5 J 12.2 J 230 42 34 32 37
0.37 J 0.30 J 0.14 J 0.10 J 0.11 J 0.78 U 0.82 U 0.78 U 0.78 U 0.80 U
0.63 U 0.42 U 0.22 J 0.50 U 0.59 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
196 J 300 J 382 J 218 J 163 J 920 600 570 900 670

14.5 14.6 12.0 5.0 12.9 950 94 63 1100 4000
56 4.5 U 4.4 U 4.4 U 70

3.9 J 4.1 J 3.8 J 1.4 J 1.4 J 15 6.6 5.4 5.3 5.4
3.3 5.3 3.5 J 3.4 7.3 86 35 25 440 540

0.65 U 0.61 U 0.71 U 0.61 U 0.72 U
19800 10600 7000 3410 4070 16000 15000 14000 14000 14000

9.5 7.5 13.8 3.6 15.7 1900 54 35 190 200
594 J 1710 571 J 557 689 2200 1800 1900 1900 1500
266 161 68.1 43.5 48.1 260 220 200 200 170

0.010 J 0.020 J 0.040 J 0.020 J 0.030 J
3.0 J 8.2 2.4 J 4.4 2.9 J 50 9.1 8.7 8.4 9.5

81.9 J 145 J 176 J 71.0 J 85.1 J 460 400 370 420 450
1.3 J 0.93 J 1.3 J 3.5 U 4.1 U 3.9 U 4.1 U 3.9 U 2.0 U 2.0 U
1.3 U 0.84 U 1.4 U 1.6 1.2 U 1.2 1.0 U 0.98 U 0.98 U 1.0 U

362 J 189 J 683 J 103 J 167 J 43 38 35 38 37
17.7 13.7 12.7 5.9 12.6 23 26 21 21 24
19.7 30.2 23.7 12.6 20.7 71 40 35 88 96
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

PASI_SB-07 PASI_SB-08 PASI_SB-09 PASI_SB-10 PASI_SB-11 PASI_SB-12 PASI_SB-12 PASI_SB-13 PASI_SB-14 PASI_SB-15
SS-51 SS-08 SS-09 SS-10 SS-11 SS-12 SS-52 SS-13 SS-14 SS-15

8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample Field Sample

72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U

110.4 186.6 329.3 120 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U

140 U 220 U 320 U 130 U 280 U 260 U 200 U 170 U 160 U 250 U

72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U
72 U 110 U 160 U 66 U 140 U 130 U 100 U 87 U 82 U 130 U

910 270 U 250 U 250 U 260 U 290 U 340 U 300 U 280 U 280 U
260 U 270 U 250 U 250 U 260 U 290 U 340 U 300 U 280 U 280 U

2000 270 U 250 U 250 U 260 U 290 U 340 U 300 U 280 U 280 U

6200 430 250 U 250 U 720 290 U 340 U 630 390 440
5400 390 250 U 250 U 690 290 U 340 U 640 370 410
6000 450 250 U 250 U 750 290 U 340 U 930 540 520
3900 264 L 250 U 250 U 510 290 U 340 U 570 300 300
5100 370 250 U 250 U 800 290 U 340 U 790 340 460

6600 470 250 U 250 U 910 290 U 340 U 840 490 530
710 270 U 250 U 250 U 260 U 290 U 340 U 300 U 280 U 280 U

17000 700 250 U 250 U 2300 290 U 340 U 1700 1100 1200
760 270 U 250 U 250 U 260 U 290 U 340 U 300 U 280 U 280 U

3600 270 250 U 250 U 470 290 U 340 U 500 280 U 280 U
390 270 U 250 U 250 U 260 U 290 U 340 U 300 U 280 U 280 U

12000 260 L 250 U 250 U 1800 290 U 340 U 860 650 780

13000 630 250 U 250 U 1700 290 U 340 U 1300 790 900
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

PASI_SB-07 PASI_SB-08 PASI_SB-09 PASI_SB-10 PASI_SB-11 PASI_SB-12 PASI_SB-12 PASI_SB-13 PASI_SB-14 PASI_SB-15
SS-51 SS-08 SS-09 SS-10 SS-11 SS-12 SS-52 SS-13 SS-14 SS-15

8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample Field Sample

11000 13000 9600 7200 15000 14000 14000 13000 15000 12000
48 9.8 U 10 U 9.8 U 9.6 U 2.0 U 2.0 U 38 U 39 U 19 U

2.6 3.0 3.0 2.6 2.3 2.0 U 2.2 1.9 U 2.7 2.3
39 68 54 65 39 33 36 29 36 36

0.78 U 0.78 U 0.80 U 0.78 U 0.77 U 0.78 U 0.80 U 0.77 U 0.78 U 0.77 U
2.0 U 2.0 U 2.0 U 2.0 U 1.9 U 2.0 U 2.0 U 1.9 U 2.0 U 1.9 U

700 980 1400 1300 1100 1100 1100 710 660 860
4300 1200 650 1500 1300 43 49 2500 4500 2000

50 4.6 U 57 61 25 4.4 U 4.6 U 4.5 U 4.7 U
5.9 6.3 11 26 2.7 2.1 2.0 2.0 2.8 3.0

610 300 67 90 120 11 14 180 150 99

15000 15000 16000 16000 12000 10000 10000 10000 14000 12000
220 63 450 1300 65 20 21 56 67 55

1600 1900 2800 2700 1700 1800 1600 1500 1600 1500
170 280 350 320 160 120 110 130 160 180

9.7 9.8 19 24 6.6 5.2 5.6 5.5 7.6 6.0
440 530 700 610 470 430 480 470 510 360
2.0 U 2.0 U 2.0 U 2.0 U 3.8 U 3.9 U 4.0 U 3.8 U 3.9 U 3.8 U

0.98 U 0.98 U 1.0 U 0.98 U 0.96 U 0.98 U 1.0 U 0.96 U 0.98 U 0.96 U
40 44 76 60 52 53 55 43 52 46
27 23 22 18 26 24 25 22 26 22
95 270 62 94 53 25 27 51 72 51
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

PASI_SB-16 PASI_SB-17 PASI_SB-18 PASI_SB-20 SB-204 SB-207 SB-214 SB-215 SB-216 SB-217
SS-16 SS-17 SS-18 SS-20 SB-204A SB-207A SB-214A SB-215A SB-216A SB-217A

8/9/2010 8/9/2010 8/9/2010 8/9/2010 6/6/2011 6/6/2011 6/6/2011 6/6/2011 6/6/2011 6/6/2011
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
200 U 220 U 210 U 140 U 1500 U 1400 U

100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U
100 U 110 U 100 U 72 U 730 U 680 U

260 U 250 U 280 U 260 U
260 U 250 U 280 U 260 U
260 U 250 U 280 U 340

410 250 U 280 U 1100
350 250 U 280 U 1100
320 250 U 280 U 1100
260 U 250 U 280 U 810
390 250 U 280 U 1300

430 250 U 280 U 1400
260 U 250 U 280 U 260 U

1000 360 410 3500
260 U 250 U 280 U 260 U
260 U 250 U 280 U 750
260 U 250 U 280 U 260 U

770 250 U 280 U 2600

770 310 340 2400
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

PASI_SB-16 PASI_SB-17 PASI_SB-18 PASI_SB-20 SB-204 SB-207 SB-214 SB-215 SB-216 SB-217
SS-16 SS-17 SS-18 SS-20 SB-204A SB-207A SB-214A SB-215A SB-216A SB-217A

8/9/2010 8/9/2010 8/9/2010 8/9/2010 6/6/2011 6/6/2011 6/6/2011 6/6/2011 6/6/2011 6/6/2011
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

13000 12000 13000 11000 10000 17000 9600
2.0 U 2.0 U 1.9 U 40 U 16 U 51 U 2.0 U
2.6 2.5 3.7 3.9 16 U 51 U 2.0 U
55 46 59 33 95 390 93

0.80 U 0.80 U 0.77 U 0.80 U 6.5 U 20 U 0.82 U
2.0 U 2.0 U 1.9 U 2.0 U 8.2 U 26 U 1.9

980 520 620 650 4100 6500 2800
520 60 160 3100 4900 15000 740

4.7 U 4.3 U 8.1 4.2 U 3.5 U 5.7 U 6.7 U
2.8 2.4 3.0 3.0 16 U 140 11
28 16 30 180 83 2000 32

12000 12000 13000 13000 18000 36000 6600
68 31 67 80 75 830 18

1400 1200 1500 1900 960 4200 730
190 170 200 160 170 780 130

6.7 6.0 7.5 7.8 28 260 89
370 310 380 630 410 1600 400
4.0 U 4.0 U 3.8 U 4.0 U 16 U 51 U 2.0 U
1.0 U 1.0 U 0.96 U 1.0 U 8.5 700 1.2
48 39 43 41 1100 1500 650
23 21 22 21 41 U 130 U 12
54 40 49 51 71 1000 98
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

SB-221 SB-222 SB-223 SB-224 SB-225 SB-229 SB-230 SB-231 SB-232 SB-232
SB-221A SB-222A SB-223A SB-224A SB-225A SB-229A SB-230A SB-231A SB-232A SB-279A
6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011

0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Sample Field Duplicate Field Duplicate

92 U 830 U
92 U 830 U
92 U 830 U
92 U 830 U
92 U 830 U
92 U 830 U
92 U 830 U
92 U 830 U
92 U 830 U
92 U 830 U

180 U 1700 U

92 U 830 U
92 U 830 U
92 U 830 U
92 U 830 U
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

SB-221 SB-222 SB-223 SB-224 SB-225 SB-229 SB-230 SB-231 SB-232 SB-232
SB-221A SB-222A SB-223A SB-224A SB-225A SB-229A SB-230A SB-231A SB-232A SB-279A
6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011

0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Sample Field Duplicate Field Duplicate

6400 7400 10000 9600 8200 8500 6100 7000
20 U 4.1 U 42 U 20 U 40 U 6.1 U 4.2 U 2.0 U
20 U 4.1 U 42 U 20 U 40 U 6.1 U 4.2 U 2.0 U

110 110 330 240 170 110 190 91
8.2 U 1.6 U 17 U 8.2 U 16 U 2.4 U 1.7 U 0.78 U
10 U 2.0 U 21 U 10 U 20 U 3.1 U 3.7 1.3

3200 5300 11000 11000 8000 5700 13000 5800
7700 1400 13000 6900 15000 1900 1300 330

1.7 U 1.5 U 1.9 U 3.6 U 3.6 U 5.7 U 5.0 U 3.3 U
34 11 86 39 40 U 6.1 U 15 7.0

130 62 560 400 250 51 120 47

9000 8800 22000 25000 16000 5300 9900 8400
61 43 520 320 140 57 130 52

1100 980 3100 2700 1400 1100 1700 1900
480 550 1800 1600 1100 370 1000 460

130 52 420 300 440 30 76 34
450 460 1100 960 470 530 430 440

20 U 4.1 U 42 U 20 U 40 U 6.1 U 4.2 U 2.0 U
30 9.9 630 280 77 17 15 5.0

780 1200 1800 2100 1700 1400 2700 1400
51 U 16 110 U 66 100 U 18 38 22

160 92 640 470 250 64 200 90
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

SB-249 SB-249 SB-250 SB-250 SD-03 SD-05A SD-06A SO-102 SO-102 SO-102
SB-249A SB-280A SB-250A SB-276A SD-03 SD-05A SD-06A WL-RS0-102-0.7-1.7 WL-RS0-102D-0.7-1.7 WL-SO-102-0.5-1.5
6/8/2011 6/8/2011 6/8/2011 6/8/2011 1/26/2012 1/25/2012 1/25/2012 7/10/2014 7/10/2014 6/18/2014

0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.25 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0.7-1.7 (ft bgs) 0.7-1.7 (ft bgs) 0.5-1.5 (ft bgs)
Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample

240 U 550 U 6.9 U
240 U 550 U  R
240 U 550 U 370
240 U 550 U 72
240 U 550 U 7.3 J
240 U 550 U 2400
240 U 550 U 6.9 U
240 U 550 U 64 JEB
240 U 550 U 6.9 U
240 U 550 U 0.27 J
470 U 1100 U 0.16 J

6.9 U
240 U 550 U 6.9 U
240 U 550 U 6.9 U
240 U 550 U 67
240 U 550 U 41

820 UJ 830 UJ
4200 UJ 370 J

580 J 490 J
1200 J 930 J
2800 J 2100 J
4200 UJ 4300 UJ
5300 J 4600 J
3500 J 3000 J
4600 J 4000 J
2200 J 1900 J
1500 J 1400 J
4200 UJ 4300 UJ
4200 UJ 4300 UJ
4200 UJ 4300 UJ
1500 J 1200 J
3800 J 3300 J

450 J 380 J
1300 J 1100 J
4200 UJ 420 J
4200 UJ 4300 UJ

10000 J 9100 J
1000 J 830 J
3000 J 2500 J

820 UJ 830 UJ
1700 UJ 1700 UJ

13000 J 10000 J
520 J 640 J

8300 J 8000 J
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

SB-249 SB-249 SB-250 SB-250 SD-03 SD-05A SD-06A SO-102 SO-102 SO-102
SB-249A SB-280A SB-250A SB-276A SD-03 SD-05A SD-06A WL-RS0-102-0.7-1.7 WL-RS0-102D-0.7-1.7 WL-SO-102-0.5-1.5
6/8/2011 6/8/2011 6/8/2011 6/8/2011 1/26/2012 1/25/2012 1/25/2012 7/10/2014 7/10/2014 6/18/2014

0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.25 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0.7-1.7 (ft bgs) 0.7-1.7 (ft bgs) 0.5-1.5 (ft bgs)
Field Duplicate Field Duplicate Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample

42 UJ 41 UJ
23 J 22 J
49 J 60 J
21 UJ 21 UJ
21 UJ 21 UJ
21 UJ 21 UJ
21 UJ 21 UJ
42 UJ 41 UJ
42 UJ 41 UJ
42 UJ 41 UJ
42 UJ 14 J
22 J 22 J
42 UJ 41 UJ

9.8 J 10 J
21 UJ 21 UJ
21 UJ 21 UJ

210 UJ 210 UJ

420 UJ 410 UJ

6200 7600 6300 3390 11300 7600 8120 J
12 U 20 U 10 U 0.97 J
12 U 20 U 10 U 4.0 J
83 120 190 50.8 J

4.8 U 8.0 U 4.0 U 0.63 U
6.0 U 10 U 5.0 U 0.23 J

3100 4600 16000 1070 4360 3780 39000 J
4300 6300 3300 9.9 26500 J 28300 J 544 J

2.4 U 5.3 U 6.2 U 32 J 126 J 119 J 0.53 UJ
13 18 12 6.9 J
71 120 150 25.9 J

0.71 EB
8700 13000 13000 13000 27300 15800 11200 J

73 110 150 14.0 1310 J 539 J 108 J
950 1300 2100 1580 2720 1190 3120 J
180 270 1200 304 J

0.064 J-
16 24 64 19.3 J

390 510 630 1060 J
12 U 20 U 10 U 0.90 J
35 57 23 1.7 J

530 730 2100 285 J
30 U 50 U 43 10.9 J

130 190 240 74.8

12
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

SO-105 SO-109 SO-109 SO-110 SO-110 SO-111 SO-111 SO-113 SO-116 SO-117
WL-SO-105-0.5-1.5 WL-SO-109-00-01 WL-SO-109-2 WL-SO-110-00-01 WL-SO-110-2 WL-SO-111-00-01 WL-SO-111-2 WL-SO-113-00-01 WL-SO-116-00-01 WL-SO-117-00-01

6/17/2014 6/26/2014 11/6/2014 6/26/2014 11/6/2014 6/25/2014 11/4/2014 6/17/2014 6/17/2014 6/18/2014
0.5-1.5 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

5.4 U 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U
5.4 U 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U
11 U 35 U 52 80 UJ 14 U 17 U 42
11 U 35 U 16 U 80 UJ 14 U 17 U 34 U
11 U 35 U 16 U 80 UJ 14 U 17 U 34 U
11 U 35 U 150 140 J 14 U 17 U 300

5.4 U 17 U 8.5 40 UJ 7.0 U 8.7 U 3.2 J
5.4 U 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U
5.4 U 17 U 0.51 J 40 UJ 7.0 U 8.7 U 17 U
5.4 U 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U
5.4 U 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U
5.4 U 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U
5.4 U 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U

0.39 J 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U
5.4 U 17 U 8.2 U 40 UJ 7.0 U 8.7 U 17 U
5.4 U 0.67 J 8.2 U 40 UJ 7.0 U 0.54 J 17 U

37 U 6.3 U 19 UJ 67 J 21 U 2100 U
380 U 320 U 990 UJ 23000 J 1100 U 6300 U

37 U 6.3 U 29 J 58 J 21 U 2100 U
37 U 6.3 U 19 UJ 220 J 21 U 1500 J
30 J 6.3 U 46 J 180 JEB 21 U 1400 J

380 U 320 U 990 UJ 1700 UJ 1100 U 6300 U
130 40 EB 350 JEB 2800 JEB 12 J 10000
110 55 EB 330 JEB 3100 JEB 13 J 6600
170 38 EB 300 JEB 3000 JEB 21 12000

69 21 EB 330 JEB 1500 JEB 8.8 J 3200
58 55 EB 310 JEB 3100 JEB 21 U 4200

380 U 320 U 1600 J 1700 UJ 1100 U 6300 U
380 U 320 U 990 UJ 1700 UJ 1100 U 6300 U
380 U 140 J 610 J 1700 UJ 1100 U 6300 U
380 U 320 U 990 UJ 1700 UJ 1100 U 6300 U
130 52 EB 550 JEB 4600 J 17 J 8000

37 U 6.3 U 120 J 1700 J 21 U 1100 J
380 U 320 U 990 UJ 1700 UJ 1100 U 6300 U
380 U 320 U 990 UJ 1700 UJ 1100 U 6300 U
380 U 320 U 990 UJ 1700 UJ 1100 U 6300 U
270 62 EB 700 JEB 5000 J 35 17000

37 U 6.3 U 31 J 78 J 21 U 2100 U
96 27 EB 330 JEB 1700 JEB 13 J 4900
37 U 6.3 U 20 J 78 J 21 U 2100 U
74 U 630 U 1900 UJ 3300 UJ 42 U 4200 U

160 31 EB 340 JEB 790 JEB 15 J 2300
380 U 320 U 990 UJ 1700 UJ 1100 U 6300 U
210 66 EB 580 JEB 6200 J 28 16000
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

SO-105 SO-109 SO-109 SO-110 SO-110 SO-111 SO-111 SO-113 SO-116 SO-117
WL-SO-105-0.5-1.5 WL-SO-109-00-01 WL-SO-109-2 WL-SO-110-00-01 WL-SO-110-2 WL-SO-111-00-01 WL-SO-111-2 WL-SO-113-00-01 WL-SO-116-00-01 WL-SO-117-00-01

6/17/2014 6/26/2014 11/6/2014 6/26/2014 11/6/2014 6/25/2014 11/4/2014 6/17/2014 6/17/2014 6/18/2014
0.5-1.5 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

3.7 U 6.3 UJ 19 UJ 100 J 4.2 U 120 J
0.66 J 6.3 U 19 UJ 72 J 0.84 J 38 J

1.6 J 6.3 U 19 UJ 44 J 4.4 250
1.9 U 3.3 U 9.9 UJ 17 UJ 2.2 U 3.0 J
1.9 U 3.3 U 9.9 UJ 17 UJ 2.2 U 21 U
1.9 U 3.3 U 9.9 UJ 17 UJ 2.2 U 21 U
1.9 U 3.3 U 9.9 UJ 17 UJ 0.34 JEB 21 U
3.7 U 6.3 U 19 UJ 33 UJ 0.57 J 28 J

0.21 J 6.3 U 19 UJ 33 UJ 0.13 J 7.2 J
3.7 U 6.3 U 19 UJ 33 UJ 4.2 U 41 U
3.7 U 6.3 U 19 UJ 33 UJ 4.2 U 41 U

0.40 J 6.3 U 19 UJ 33 UJ 4.2 U 41 J
0.011 J 6.3 UJ 19 UJ  R 4.2 U 41 U

0.17 J 3.3 U 9.9 UJ 17 UJ 0.12 J 19 J
1.9 U 3.3 U 9.9 UJ 17 UJ 2.2 U 0.88 JEB
1.9 U 3.3 U 9.9 UJ 17 UJ 0.10 J 8.7 J
1.1 J 33 U 99 UJ 170 UJ 2.7 J 57 J

37 U 63 U 190 UJ 330 UJ 42 U 410 U

7710 8170 J- 9890 J- 6000 J 6880 12200 8000 J
0.19 J- 0.38 UJ 0.60 J 1.2 J 0.12 J- 0.61 J- 17.3 J

2.0 3.2 J- 3.8 J- 4.7 J 1.9 3.7 7.2 J
30.3 44.9 J- 91.0 J- 113 J 25.4 140 87.5 J
0.56 U 1.5 UJ 1.2 UJ 1.0 UJ 0.62 U 0.62 U 0.50 UJ
0.22 J 0.14 J 1.1 J 2.0 J 0.12 UJ 1.8 J 2.0 J

1010 3760 J- 3720 J- 10900 J 696 10700 9300 J
134 J 18.6 J 60.2 J 422 J 30.3 J 78.6 J 11100 J

6.88 J 1.1 UJ 0.70 UJ 2.7 UJ 0.25 J 0.49 UJ 2.0 UJ
4.4 J 2.2 J 8.3 J 4.7 J 3.1 J 6.4 J 6.6 J

14.4 11.5 J 800 J 79.3 J 5.6 J 94.5 141 J
0.085 U 0.25 EB 0.076 EB 0.73 JEB 0.062 U 0.58 EB 12.0 JEB
9850 9840 J- 20400 J- 16500 J 11300 17400 15500 J
24.1 60.4 J 46.3 J 266 J 16.4 331 629 J

1840 J 1470 UJ 2570 J- 1730 J 635 J 2420 J 2030 J
218 238 J 305 J 581 J 121 627 191 J

0.062 0.21 J- 0.11 J- 0.37 J 0.028 J 0.22 0.42 J
8.8 6.6 J- 21.9 J- 17.7 J 4.3 24.2 36.2 J

427 J- 1470 UJ 1140 UJ 672 J 363 J- 565 J- 629 J
0.58 J 7.3 UJ 0.97 J- 1.6 J 0.85 J 0.80 J 0.95 J
0.56 U 1.5 UJ 3.9 J 10.2 J 0.62 U 1.7 62.2 J
68.2 J 1470 UJ 1140 UJ 1370 J 80.4 J 188 J 1050 J
14.6 24.1 J 26.5 J 21.6 J 20.5 30.3 2.5 UJ
69.1 32.4 J- 141 J- 233 J 31.0 290 278 J

6.7 5.1 6.1 6 5.2 7.7 6.8
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

SO-118 SO-119 SO-119 SO-121 SO-121 SO-122 SO-147 SO-147 SO-407
WL-SO-118-00-01 WL-RS0-119-00-01 WL-SO-119-00-01 WL-SO-121-00-01 WL-SO-121D-00-01 WL-SO-122-00-01 WL-RS0-147-0.5-1.5 WL-SO-147-00-01 WL-SO-407-2

6/19/2014 7/1/2014 6/19/2014 6/25/2014 6/25/2014 6/25/2014 7/10/2014 6/19/2014 11/5/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0.5-1.5 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample

9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
19 U 17 U 10 U 11 U 14 U 11 U
19 U 17 U 10 U 11 U 14 U 11 U
19 U 17 U 10 U 11 U 14 U 11 U
19 U 17 U 10 U 11 U 14 U 11 U

9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U
9.6 U 8.3 U 5.1 U 5.4 U 7.1 U 5.7 U

230 U 570 U 120 U 370 U
5900 U 5900 U 6400 U 3800 U

230 U 170 J 120 U 370 U
220 J 330 J 73 J 370 U
220 J 480 J 44 J 370 J

5900 U 5900 U 6400 U 3800 U
1200 J 1600 J 130 J 1200 J

900 1200 150 910
1500 2000 270 1400

650 820 140 580
490 630 86 J 430
480 J 4200 J 6400 U 3800 U

5900 U 5900 U 6400 U 3800 U
5900 U 5900 U 6400 U 3800 U
5900 U 5900 U 6400 U 300 J
1100 1500 150 1000

180 J 240 J 120 U 370 U
5900 U 5900 U 6400 U 3800 U
5900 U 5900 U 6400 U 3800 U
5900 U 5900 U 6400 U 3800 U
1900 J 3300 J 370 2700

74 J 280 J 120 U 170 J
850 1100 190 780
230 U 570 U 120 U 370 U
460 U 1200 U 250 U 750 U
830 J 2000 J 160 1900

5900 U 5900 U 6400 U 3800 U
1600 2400 190 1800
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TABLE B-11
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - PROPERTY & SOUTHERN WETLAND

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

SO-118 SO-119 SO-119 SO-121 SO-121 SO-122 SO-147 SO-147 SO-407
WL-SO-118-00-01 WL-RS0-119-00-01 WL-SO-119-00-01 WL-SO-121-00-01 WL-SO-121D-00-01 WL-SO-122-00-01 WL-RS0-147-0.5-1.5 WL-SO-147-00-01 WL-SO-407-2

6/19/2014 7/1/2014 6/19/2014 6/25/2014 6/25/2014 6/25/2014 7/10/2014 6/19/2014 11/5/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0.5-1.5 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample

37 U 38 U 32 3.7 U
56 76 210 15

330 J 550 1800 J 27 J
19 U 20 U 2.1 U 1.9 U
19 U 20 U 2.1 U 1.9 U
19 U 20 U 0.68 J 1.9 U
19 U 20 U 0.35 J 1.9 U
37 U 38 U 4.1 U 3.7 U
37 U 38 U 4.1 U 3.7 U
37 U 38 U 8.2 J 3.7 U
37 U 52 J 29 J 3.7 U
37 U 38 U 47 J 4.2 J
37 U 38 U 4.1 U 3.7 U
19 U 4.0 J 1.6 J 1.6 J
19 U 20 U 2.1 U 1.9 U
19 U 20 U 2.1 U 1.9 U

8.1 J 9.5 J 21 U 19 U

370 U 380 U 41 U 37 U

10600 J 9250 4400 J- 4920 J- 6660 J- 9780 6870
0.62 J 0.45 J 0.41 J- 0.45 J- 5.0 J- 0.70 J 0.42 J

3.6 J 3.3 J 2.3 J- 2.4 J- 2.6 J- 3.7 J 6.6
65.8 J 79.9 J 33.5 J- 33.8 J- 30.7 J- 33.6 J 88.2 J

1.0 U 0.91 U 1.1 UJ 1.2 UJ 1.3 UJ 0.57 U 0.65 J
0.35 J 0.57 0.30 J 0.44 J 0.17 J 0.19 0.67

1470 J 2710 2560 J- 2820 J- 1020 J- 1710 2710
294 J 288 J 34.9 J 40.7 J 4370 J 454 J 121 J

0.67 UJ 0.59 UJ 0.44 UJ 0.03 J 0.03 J 32.3 J 0.86 UJ
5.7 J 3.2 J 3.0 J 3.2 J 4.8 J 5.7 J 6.0 J

45.4 J 64.6 J 14.0 J 16.3 J 38.2 J- 30.8 J 86.6 J
0.12 EB 0.16 JEB 0.093 JEB 0.28 JEB 4.4 JEB 0.12 EB

13300 J 9380 8480 J- 9510 J- 10100 J- 13000 16000
130 J 124 JEB 57.3 J- 66.2 J- 167 J- 89.6 JEB 672

1400 J 1120 1630 J 1800 J 1560 J 1890 1930
134 J 94.1 JEB 288 J- 275 J- 114 J- 202 JEB 417

0.28 J- 0.21 0.063 J 0.074 J 0.14 J 0.059 J- 0.14
12.5 J 10.8 JEB 8.7 J- 9.4 J- 7.0 J- 8.5 JEB 15.9 J

1010 UJ 907 UJ 478 J- 454 J- 477 J- 570 JEB 437 J
0.82 J 0.91 0.64 J- 0.52 J- 0.56 J- 0.84 J 1.4

3.5 J 2.8 1.1 UJ 1.2 UJ 57.8 J- 0.57 U 4.4 J
199 J 907 U 46.0 J- 39.0 J- 90.7 J- 568 U 1080 U

13.3 J 16.6 J 14.3 J- 15.0 J- 3.2 UJ 12.2 J 32.7
118 151 J 83.8 J- 102 J- 32.8 J- 55.5 J 95.9 J

5.2 5.9 6.1 6.1 4.6 7
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location: P-05-SS-01 P-05-SS-04 P-05-SS-05 P-05-SS-06 P-17-SS-07AB P-18-SS-07 P-18-SS-08 P-18-SS-09 P-19-SS-03 P-20-SS-04A
Sample ID: P-05-SS-01 P-05-SS-04 P-05-SS-05 P-05-SS-06 P-17-SS-07A P-18-SS-07 P-18-SS-08 P-18-SS-09 P-19-SS-03 P-20-SS-04A

Sample Date: 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/2/2012 2/1/2012 2/2/2012 2/2/2012 2/1/2012 2/2/2012
Sample Depth: 0-0.7 (ft bgs) 0-0.7 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.25 (ft bgs) 0-0.5 (ft bgs) 0-0.25 (ft bgs) 0-0.25 (ft bgs) 0-0.5 (ft bgs) 0-0.2 (ft bgs)

Parameter Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location: P-05-SS-01 P-05-SS-04 P-05-SS-05 P-05-SS-06 P-17-SS-07AB P-18-SS-07 P-18-SS-08 P-18-SS-09 P-19-SS-03 P-20-SS-04A
Sample ID: P-05-SS-01 P-05-SS-04 P-05-SS-05 P-05-SS-06 P-17-SS-07A P-18-SS-07 P-18-SS-08 P-18-SS-09 P-19-SS-03 P-20-SS-04A

Sample Date: 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/2/2012 2/1/2012 2/2/2012 2/2/2012 2/1/2012 2/2/2012
Sample Depth: 0-0.7 (ft bgs) 0-0.7 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.25 (ft bgs) 0-0.5 (ft bgs) 0-0.25 (ft bgs) 0-0.25 (ft bgs) 0-0.5 (ft bgs) 0-0.2 (ft bgs)

Parameter Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate
Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum 7340 7360 6740 6830 7840 6870 8110 8600 7550 7750
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium 1710 1500 3090 1320 4930 6630 12600 2780 5270 5040
Chromium 261 258 104 234 857 2020 1000 270 45.0 64.5
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron 14800 11700 12300 13500 15900 20500 26500 16300 38500 9950
Lead 75.3 47.8 124 72.7 59.8 96.0 74.8 104 359 311
Magnesium 1770 2580 3300 2000 1970 2290 2370 2150 1850 1070
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

P-20-SS-04A P-21-SS-03 P-21-SS-04 P-22-SS-07 P-22-SS-09A P-22-SS-10A P-23-SS-02 P-23-SS-06 R-01-SB-01 R-01-SB-09
P-31-SS-04A P-21-SS-03 P-21-SS-04 P-22-SS-07 P-22-SS-09A P-22-SS-10A P-23-SS-02 P-23-SS-06 P-51-SB-01A P-51-SB-09A

2/2/2012 2/1/2012 2/1/2012 2/1/2012 2/2/2012 2/2/2012 2/1/2012 2/1/2012 11/4/2010 11/4/2010
0-0.2 (ft bgs) 0-0.7 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.2 (ft bgs) 0-0.2 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)

Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

P-20-SS-04A P-21-SS-03 P-21-SS-04 P-22-SS-07 P-22-SS-09A P-22-SS-10A P-23-SS-02 P-23-SS-06 R-01-SB-01 R-01-SB-09
P-31-SS-04A P-21-SS-03 P-21-SS-04 P-22-SS-07 P-22-SS-09A P-22-SS-10A P-23-SS-02 P-23-SS-06 P-51-SB-01A P-51-SB-09A

2/2/2012 2/1/2012 2/1/2012 2/1/2012 2/2/2012 2/2/2012 2/1/2012 2/1/2012 11/4/2010 11/4/2010
0-0.2 (ft bgs) 0-0.7 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.2 (ft bgs) 0-0.2 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)

Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

7410 8690 8730 8970 10200 9350 6790 8870

4660 832 1410 1890 1340 2440 1590 1740
67.8 327 799 271 135 153 1180 833 7.5 8.5

11500 13100 15200 16700 22600 15100 16100 15300
304 300 236 267 196 554 330 232 45 71.2

1040 1620 1610 1680 2250 1790 2120 2520
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

R-01-SB-10 R-01-SB-101 R-01-SB-102 R-01-SB-102 R-01-SB-103 R-01-SB-108 R-01-SB-109 R-01-SB-116 R-01-SB-117 R-01-SB-17
P-51-SB-10A SB-101A SB-102A SB-102B SB-103A SB-108A SB-109A SB-116A SB-117A P-51-SB-17A
11/4/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/9/2010 11/9/2010 11/4/2010

0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0.75-1.25 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

R-01-SB-10 R-01-SB-101 R-01-SB-102 R-01-SB-102 R-01-SB-103 R-01-SB-108 R-01-SB-109 R-01-SB-116 R-01-SB-117 R-01-SB-17
P-51-SB-10A SB-101A SB-102A SB-102B SB-103A SB-108A SB-109A SB-116A SB-117A P-51-SB-17A
11/4/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/9/2010 11/9/2010 11/4/2010

0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0.75-1.25 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

11.4 3.5 3.5 5.9 16.4 19.5 75.9 18.1 5.3 11.5
0.9 U

92.3 49.3 25.5 22.2 91.7 876 32.2 36.7 7.6 79.3
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

R-01-SB-27 R-01-SB-37 R-02-SB-118 R-02-SB-126 R-04-SB-172 R-04-SB-173 SB-300 SB-301 SB-302 SB-303
P-51-SB-27A P-51-SB-37A SB-118A SB-126A SB-172A SB-173A SB-300A SB-301A SB-302A SB-303A
11/4/2010 11/4/2010 11/9/2010 11/9/2010 11/11/2010 11/11/2010 12/17/2010 12/17/2010 12/17/2010 12/17/2010

0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

R-01-SB-27 R-01-SB-37 R-02-SB-118 R-02-SB-126 R-04-SB-172 R-04-SB-173 SB-300 SB-301 SB-302 SB-303
P-51-SB-27A P-51-SB-37A SB-118A SB-126A SB-172A SB-173A SB-300A SB-301A SB-302A SB-303A
11/4/2010 11/4/2010 11/9/2010 11/9/2010 11/11/2010 11/11/2010 12/17/2010 12/17/2010 12/17/2010 12/17/2010

0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

8490 3650 5310 3950
38.7 U 35.8 U 29.3 U 13.3 U

5.1 J 3.0 J 3.7 J 1.5 J
123 J 66.6 J 74.7 J 27.4 J
1.0 J 0.46 J 0.99 J 0.39 J
2.6 J 1.1 J 1.0 J 0.42 J

9560 6410 8040 3360
9.7 6.6 53.7 159 39.3 51.6 22.3 11.5 16.3 7.9

1 U 2.1 U 12 U 26 U
6.0 J 2.5 J 3.0 J 1.6 J

52.2 24.3 21.2 9.8
0.68 J 0.84 J 1.1 J 1.4 U

11300 21800 10400 3670
112 52.8 30.1 35.2 92.2 171 115 52.9 78.3 32.1

1870 J 1180 J 777 J 706 J
423 879 257 51.1

0.31 J 0.080 J 0.65 U 0.090 J
19.1 J 7.4 J 8.3 J 5.3 J
338 J 616 J 262 J 164 J
5.2 J 4.7 J 5.8 J 2.4 J

0.67 J 6.0 U 4.9 U 2.2 U
3250 1450 J 1330 J 612 J
31.0 J 19.0 J 22.6 J 12.4
231 121 105 94.4
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

SB-304 SO-128 SO-129 SO-130 SO-131 SO-132 SO-133 SO-134 SO-135 SO-135
SB-304A WL-SO-128-00-01 WL-SO-129-00-01 WL-SO-130-00-01 WL-SO-131-00-01 WL-SO-132-00-01 WL-SO-133-00-01 WL-SO-134-00-01 WL-SO-135-00-01 WL-SO-135-2

12/17/2010 6/23/2014 6/23/2014 6/23/2014 6/23/2014 6/23/2014 6/23/2014 6/23/2014 6/26/2014 10/30/2014
0-0.5 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
15 U 12 U 4.8 J 14 U 14 U 12 J 13 U 57 UJ
15 U 12 U 13 U 14 U 14 U 18 U 13 U 57 UJ
15 U 12 U 13 U 14 U 14 U 18 U 13 U 57 UJ
15 U 12 U 31 14 U 14 U 66 13 U 57 UJ

7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 1.4 J 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 2.5 J 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ
7.5 U 5.8 U 6.4 U 6.9 U 7.0 U 9.1 U 6.3 U 28 UJ

6.1
590
6.8
7.8
22

250 U
180
220
260
160
240
650
250 U
120 J
250 U
290

81
250 U
250 U
250 U
440
9.9

170
7.2
9.7 UJ

180
250 U
390
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

SB-304 SO-128 SO-129 SO-130 SO-131 SO-132 SO-133 SO-134 SO-135 SO-135
SB-304A WL-SO-128-00-01 WL-SO-129-00-01 WL-SO-130-00-01 WL-SO-131-00-01 WL-SO-132-00-01 WL-SO-133-00-01 WL-SO-134-00-01 WL-SO-135-00-01 WL-SO-135-2

12/17/2010 6/23/2014 6/23/2014 6/23/2014 6/23/2014 6/23/2014 6/23/2014 6/23/2014 6/26/2014 10/30/2014
0-0.5 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)
Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

7.3
1.0 J
4.8 U
2.5 U
2.5 U
2.5 U
2.5 U
4.8 U
4.8 U
4.8 U
4.8 U
4.8 U
4.8 U
2.5 U
2.5 U
2.5 U
3.8 J

48 U

13400 8460 J- 8060 J- 7540 J- 4030 J- 5790 J- 7580 J- 10200 J- 6370 J
10.7 U 0.32 UJ 1.3 J 0.94 J 0.27 UJ 0.13 UJ 0.62 J 0.17 UJ 1.7 J

4.1 3.6 J- 13.3 J- 3.4 J- 2.9 J- 2.1 J- 3.4 J- 10.4 J- 4.1 J
70.3 48.0 J- 41.3 J- 30.6 J- 15.8 J- 24.7 J- 40.5 J- 39.2 J- 85.6 J
0.76 J 0.80 UJ 0.57 UJ 0.65 UJ 0.63 UJ 0.64 UJ 0.82 UJ 0.58 UJ 0.62 UJ
0.48 J 0.25 J- 0.40 J- 0.21 J- 0.13 UJ 0.13 UJ 0.47 J- 0.22 J- 0.69 J

2560 1160 J- 1150 J- 1430 J- 793 J- 1370 J- 1630 J- 1630 J- 5450 J
19.1 34.2 J- 17.4 J- 25.9 J- 40.2 J- 27.0 J- 85.9 J- 59.3 J- 2790 J

0.56 UJ 0.44 UJ 0.48 UJ 0.51 UJ 0.53 UJ 0.48 UJ 0.46 UJ 2.2 UJ
2.6 J 2.8 J- 4.2 J- 4.1 J- 2.5 J- 2.4 J- 4.3 J- 4.5 J- 5.6 J

11.8 21.3 J 40.6 J 25.3 J 12.8 J 11.7 J 35.8 J 11.4 J 49.4 J
1.3 U 0.47 JEB 0.11 JEB 0.14 JEB 0.33 JEB 0.072 JEB 0.082 UJ 0.099 JEB 2.5 JEB

11500 11400 J- 16800 J- 11700 J- 8470 J- 8300 J- 13200 J- 13500 J- 19200 J
34.8 79.9 J 145 J 67.0 J 17.7 J 32.6 J 80.5 J 66.8 J 128 J
821 J 1160 J- 1980 J- 2140 J- 1190 J- 1310 J- 2160 J- 1690 J- 1530 J
110 96.2 J- 213 J- 225 J- 146 J- 115 J- 226 J- 315 J- 400 J

0.040 J 0.26 J- 0.33 J- 0.21 J- 0.028 J- 0.082 J- 0.17 J- 0.090 J- 0.34 J
6.4 J 7.6 J- 10.6 J- 8.5 J- 4.6 J- 6.7 J- 10.9 J- 8.8 J- 15.3 J

134 J 799 UJ 575 UJ 646 UJ 630 UJ 643 UJ 821 UJ 579 UJ 787 J
3.4 J 0.39 J- 1.5 J- 1.1 J- 3.1 UJ 0.29 J- 0.41 J- 0.36 J- 0.79 J
1.8 U 0.80 UJ 0.57 UJ 0.65 UJ 0.63 UJ 0.64 UJ 0.82 UJ 0.58 UJ 9.9 J

197 J 799 UJ 575 UJ 646 UJ 630 UJ 643 UJ 821 UJ 579 UJ 523 J
25.1 27.0 J- 20.4 J- 17.2 J- 11.3 J- 14.7 J- 19.8 J- 19.5 J- 2.5 UJ
60.6 49.7 J- 83.9 J- 83.0 J- 37.3 J- 26.5 J- 83.1 J- 87.8 J- 87.2 J

4.8 5.8 5.4 6.3 6.3 5.8 6.4 5.4
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

SO-136 SO-136 SO-137 SO-138 SO-138 SO-401 SO-402 SO-403
WL-SO-136-00-01 WL-SO-136-2 WL-SO-137-00-01 WL-SO-138-00-01 WL-SO-138-2 WL-SO-401-2 WL-SO-402-2 WL-SO-403-2

6/26/2014 10/30/2014 6/26/2014 6/26/2014 10/30/2014 11/6/2014 11/4/2014 10/30/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
15 U 18 U 21 U
15 U 18 U 21 U
15 U 18 U 21 U
15 U 18 U 21 U

7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U
7.5 U 8.9 U 10 U

11 120 3.6 J 5.9 U 15
230 U 460 U 220 U 310 U 270 U

22 220 5.0 5.9 U 23
43 140 5.9 5.9 U 9.8

130 590 13 5.4 JEB 67
230 U 460 U 220 U 310 U 270 U

1200 3800 94 EB 50 EB 460
1300 4100 77 EB 80 EB 430
1400 4600 68 JEB 75 JEB 430

910 3300 62 JEB 49 EB 270
1100 3500 82 EB 90 EB 430

740 2000 220 U 310 U 850
230 U 410 J 220 U 310 U 270 U
230 U 210 J 220 U 310 U 270 U

95 J 650 220 U 310 U 270 U
1300 5100 130 EB 82 EB 620

190 800 27 23 120
230 U 460 U 220 U 310 U 270 U
230 U 460 U 220 U 310 U 270 U
230 U 360 J 220 U 310 U 150 J

2600 9700 190 EB 110 EB 1200
36 320 8.3 5.9 U 27

860 3600 44 EB 52 EB 260
19 150 4.3 5.9 U 22

9.0 UJ 7.1 J 420 U 590 U 11 UJ
810 5300 130 EB 42 EB 470
230 U 460 U 220 U 310 U 270 U

2100 7400 150 EB 89 EB 890
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TABLE B-12
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - BLISS BROOK

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

SO-136 SO-136 SO-137 SO-138 SO-138 SO-401 SO-402 SO-403
WL-SO-136-00-01 WL-SO-136-2 WL-SO-137-00-01 WL-SO-138-00-01 WL-SO-138-2 WL-SO-401-2 WL-SO-402-2 WL-SO-403-2

6/26/2014 10/30/2014 6/26/2014 6/26/2014 10/30/2014 11/6/2014 11/4/2014 10/30/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample

2.1 J 9.7 4.2 UJ 5.9 U 6.0
19 20 4.2 U 5.9 U 8.8
11 22 4.2 U 5.9 U 4.8 J

2.3 U 4.5 U 2.2 U 3.1 U 2.7 U
2.3 U 4.5 U 2.2 U 3.1 U 2.7 U
2.3 U 4.5 U 2.2 U 3.1 U 2.7 U
2.3 U 4.5 U 2.2 U 3.1 U 2.7 U
4.4 U 8.8 U 4.2 U 5.9 U 5.2 U
4.4 U 8.8 U 4.2 U 5.9 U 5.2 U
4.4 U 8.8 U 4.2 U 5.9 U 5.2 U
4.4 UJ 8.8 UJ 4.2 U 5.9 U 5.2 UJ
4.4 U 8.8 U 4.2 U 5.9 U 5.2 U
4.4 UJ 8.8 UJ 4.2 UJ  R 5.2 UJ
2.3 U 4.5 U 2.2 U 3.1 U 2.7 U
2.3 U 4.5 U 2.2 U 3.1 U 2.7 U
2.3 U 4.5 U 2.2 U 3.1 U 2.7 U
19 J 50 22 U 31 U 38

45 J 150 J 42 U 60 U 52 U

8000 J- 12100 J- 9420 J- 10500 7740 8570
1.4 J 0.24 UJ 2.3 J 0.25 J 0.18 J 0.32 J
6.4 J- 3.2 J- 7.6 J- 3.3 2.7 4.1

52.0 J- 61.7 J- 104 J- 51.5 32.9 54.9 J
0.78 UJ 0.90 UJ 1.2 UJ 0.45 0.46 J 0.53 J
0.51 J 0.25 J 0.90 J 0.40 0.22 0.33 J

1610 J- 1490 J- 5030 J- 2720 1630 1450
1680 J 32.7 J 4460 J 965 J 178 J 462 J
0.61 UJ 0.62 UJ 0.86 UJ 0.68 UJ 0.68 UJ 0.61 UJ

4.8 J 4.4 J 12.2 J 3.3 3.0 J 6.1 J
63.7 J 34.0 J 79.4 J 18.1 14.9 J 41.9 J
0.56 EB 0.14 EB 1.2 EB 0.12 0.083 UJ 0.36

13800 J- 15100 J- 25500 J- 12800 13600 14400
373 J 714 J 295 J 119 64.9 283

1650 J- 2160 J- 2130 J- 2300 2080 2070
294 J 190 J 2050 J 180 172 541

0.41 J- 0.42 J- 0.41 J- 0.19 0.11 0.24
21.0 J- 14.6 J- 19.2 J- 13.7 J 7.2 J 12.7 J
779 UJ 898 UJ 1190 UJ 988 U 833 U 831 U

0.60 J- 0.91 J- 0.91 J- 0.83 J 0.76 J 1.2
49.5 J 1.4 J 27.4 J 0.59 0.27 15.3 J
779 UJ 898 UJ 1190 UJ 988 U 833 U 831 U
3.9 UJ 25.6 J 6.0 UJ 0.99 U 18.8 5.4

71.8 J- 47.5 J- 145 J- 51.3 J 28.6 J 54.0 J

5.1 5.4 5.8 5.5 5.6 5.3
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TABLE B-13
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location: P-14-SS-01 P-14-SS-01 P-14-SS-02 P-15-SS-03 P-16-SS-02 P-16-SS-03 P-16-SS-04 P-22-SS-01AB SO-01B SO-114
Sample ID: P-14-SS-01 P-32-SS-01 P-14-SS-02 P-15-SS-03 P-16-SS-02 P-16-SS-03 P-16-SS-04 P-22-SS-01A SO-01B WL-SO-114-00-01

Sample Date: 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/1/2012 1/25/2012 6/25/2014
Sample Depth: 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.7 (ft bgs) 0.2-0.8 (ft bgs) 0-1 (ft bgs)

Parameter Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
VOCs (µg/Kg)

1,1,1-Trichloroethane 6.7 U
1,1-Dichloroethane 6.7 U
2-Butanone 12 J
2-Hexanone 13 U
4-Methyl-2-pentanone 13 U
Acetone 26 U
Carbon disulfide 6.7 U
Chloroform 6.7 U
cis-1,2-Dichloroethene 6.7 U
Ethylbenzene 6.7 U
m,p-Xylene 6.7 U
Methyl acetate 6.7 U
Methylene chloride 6.7 U
Tetrachloroethene 6.7 U
Toluene 6.7 U
Trichloroethene 6.7 U

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
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TABLE B-13
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location: P-14-SS-01 P-14-SS-01 P-14-SS-02 P-15-SS-03 P-16-SS-02 P-16-SS-03 P-16-SS-04 P-22-SS-01AB SO-01B SO-114
Sample ID: P-14-SS-01 P-32-SS-01 P-14-SS-02 P-15-SS-03 P-16-SS-02 P-16-SS-03 P-16-SS-04 P-22-SS-01A SO-01B WL-SO-114-00-01

Sample Date: 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/1/2012 2/1/2012 1/25/2012 6/25/2014
Sample Depth: 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.5 (ft bgs) 0-0.7 (ft bgs) 0.2-0.8 (ft bgs) 0-1 (ft bgs)

Parameter Field Duplicate Field Duplicate Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum 15200 12200 13000 13300 10200 11700 11400 9030 13200 5190 J-
Antimony 0.21 UJ
Arsenic 1.4 J-
Barium 57.5 J-
Beryllium 2.0 UJ
Cadmium 0.31 J
Calcium 424 J 446 J 664 J 1590 747 934 1270 1650 442 2500 J-
Chromium 14.1 14.4 17.1 13.4 11.7 12.0 13.3 10.4 10.7 10.0 J
Chromium, Hexavalent 2.76 U 0.66 UJ
Cobalt 2.0 UJ
Copper 19.0 J
Cyanide 0.099 UJ
Iron 15600 13500 16300 16000 11200 12800 12600 9260 13300 3770 J-
Lead 30.4 37.3 108 61.4 82.8 59.9 66.8 76.4 10.1 31.7 J-
Magnesium 1780 1360 1800 2120 1380 1180 1580 1190 1430 1000 J
Manganese 144 J-
Mercury 0.068 J
Nickel 5.0 J-
Potassium 418 J-
Selenium 0.66 J-
Silver 2.0 UJ
Sodium 519 J-
Vanadium 12.8 J-
Zinc 26.8 J-

Other (S.U.)
pH in Soil 5.7
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TABLE B-13
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

SO-115 SO-120 SO-120 SO-125 SO-126 SO-127 SO-139 SO-139 SO-140 SO-141
WL-SO-115-00-01 WL-SO-120-00-01 WL-SO-120-2 WL-SO-125-00-01 WL-SO-126-00-01 WL-SO-127-00-01 WL-SO-139-2 WL-SO-139D-2 WL-SO-140-2 WL-SO-141-2

6/26/2014 6/26/2014 11/6/2014 6/23/2014 6/23/2014 6/23/2014 10/30/2014 10/30/2014 10/30/2014 11/4/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample

14 U 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U
31 14 U 21 U 17 U 15 U
27 U 14 U 21 U 17 U 15 U
27 U 14 U 21 U 17 U 15 U

1900 J 14 U 21 U 17 U 15 U
14 U 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U
14 UJ 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U
14 U 7.1 U 11 U 8.7 U 7.3 U

6.2 U 220 U 120 U 47 U 4.2 UJ 3.8 J 3.2 J 4.8 U
320 U 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 250 U
6.2 U 220 U 120 U 47 U 6.4 J 7.0 7.7 4.8 U
6.2 U 220 U 120 U 47 U 4.2 UJ 4.1 U 6.1 U 4.8 U
6.2 U 220 U 120 U 47 U 54 J 35 20 4.7 JEB

320 U 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 250 U
36 EB 90 J 120 UJ 49 J 290 J 240 240 39 EB
35 EB 140 J 38 J 53 220 J 170 240 28 EB
28 EB 230 70 J 84 190 J 140 280 46 EB
20 EB 120 J 37 J 43 J 110 J 88 170 33 EB
41 EB 73 J 120 U 26 J 230 J 200 270 30 EB

320 U 11000 U 6000 U 270 J 210 UJ 580 870 250 U
320 U 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 250 U
140 J 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 110 J
320 U 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 250 U

60 EB 120 J 43 J 57 330 J 280 360 63 EB
6.2 U 220 U 120 U 47 U 45 J 49 J 45 5.9

320 U 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 250 U
320 U 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 250 U
320 U 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 250 U

70 EB 300 77 J 110 510 J 400 600 78 EB
6.2 U 220 U 120 U 47 U 6.9 J 7.6 9.2 4.8 U
18 EB 150 J 49 J 56 120 J 96 160 34 EB

6.2 U 220 U 120 U 47 U 4.2 UJ 4.3 4.9 J 4.8 U
620 U 440 U 240 U 96 U 420 UJ 8.4 UJ 12 UJ 480 U

36 EB 130 J 120 U 44 J 130 J 120 240 44 EB
320 U 11000 U 6000 U 2400 U 210 UJ 210 U 310 U 250 U

62 EB 160 J 56 J 86 430 J 380 J 520 71 EB
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TABLE B-13
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

SO-115 SO-120 SO-120 SO-125 SO-126 SO-127 SO-139 SO-139 SO-140 SO-141
WL-SO-115-00-01 WL-SO-120-00-01 WL-SO-120-2 WL-SO-125-00-01 WL-SO-126-00-01 WL-SO-127-00-01 WL-SO-139-2 WL-SO-139D-2 WL-SO-140-2 WL-SO-141-2

6/26/2014 6/26/2014 11/6/2014 6/23/2014 6/23/2014 6/23/2014 10/30/2014 10/30/2014 10/30/2014 11/4/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample Field Duplicate Field Duplicate Field Sample Field Sample

6.1 UJ 5.5 J 5.8 U 4.7 U 4.1 UJ 2.7 J 1.7 J 4.8 U
6.1 U 7.4 J 1.2 J 1.5 J 4.1 UJ 5.0 3.3 J 4.8 U
6.1 U 11 J 0.69 J 4.2 J 4.1 UJ 2.8 J 3.2 J 4.8 U
3.2 U 3.7 U 3.0 U 2.4 U 2.1 UJ 2.1 U 3.1 U 2.5 U
3.2 U 3.7 U 3.0 U 2.4 U 2.1 UJ 2.1 U 3.1 U 2.5 U
3.2 U 3.7 U 3.0 U 2.4 U 2.1 UJ 2.1 U 3.1 U 2.5 U
3.2 U 0.27 J 0.37 J 2.4 U 2.1 UJ 2.1 U 3.1 U 2.5 U
6.1 U 7.2 U 5.8 U 4.7 U 4.1 UJ 4.1 U 6.1 U 4.8 U
6.1 U 7.2 U 5.8 U 4.7 U 4.1 UJ 4.1 U 6.1 U 4.8 U
6.1 U 7.2 U 1.1 J 4.7 U 4.1 UJ 4.1 U 6.1 U 4.8 U
6.1 U 7.2 U 5.8 U 4.7 U 4.1 UJ 4.1 UJ 6.1 UJ 4.8 U
6.1 U 7.9 J 5.8 U 4.7 U 4.1 UJ 4.1 U 6.1 U 4.8 U
6.1 UJ 7.2 U 5.8 U 4.7 U  R 4.1 UJ 6.1 UJ  R
3.2 U 3.7 U 3.0 U 2.4 U 2.1 UJ 2.1 U 3.1 U 2.5 U
3.2 U 3.7 U 3.0 U 2.4 U 2.1 UJ 2.1 U 3.1 U 2.5 U
3.2 U 1.6 J 3.0 U 2.4 U 2.1 UJ 2.1 U 3.1 U 2.5 U
32 U 37 U 30 U 24 U 21 UJ 2.9 J 4.4 J 25 U

62 U 72 U 58 U 47 U 41 U 41 U 60 U 48 U

12300 J- 6800 J- 7810 J- 7410 J- 7170 J- 4280 4280 6000 7850
0.81 J 0.50 J 0.45 UJ 0.17 UJ 0.15 UJ 0.26 UJ 0.25 UJ 0.37 UJ 0.33 J

3.4 J- 1.5 UJ 3.5 J- 2.8 J- 1.9 J- 5.2 4.7 2.0 2.5
82.8 J- 61.5 J- 29.4 J- 27.6 J- 18.2 J- 14.7 14.1 76.0 29.9

1.6 UJ 1.5 UJ 1.4 UJ 0.85 UJ 0.77 UJ 0.14 J 0.15 J 0.25 J 0.28 J
1.0 J 0.39 J 0.36 J- 0.17 UJ 0.15 UJ 0.26 U 0.25 U 0.39 0.47

6460 J- 3960 J- 2360 J- 1560 J- 1050 J- 654 U 627 U 3680 803 J
23.2 J 21.7 J 24.4 J- 15.0 J- 11.8 J- 5.4 J 5.2 J 8.0 J 29.9 J

1.1 UJ 1.0 UJ 0.87 UJ 0.63 UJ 0.55 UJ 0.50 UJ 0.51 UJ 0.70 UJ 0.59 UJ
5.5 J 1.5 UJ 1.4 UJ 7.3 J- 1.9 J- 0.87 0.71 2.2 2.1

83.7 J 10.0 J 16.0 J 13.3 J 5.3 J 7.0 6.6 12.2 26.5
0.22 EB 0.052 EB 0.46 JEB 0.085 UJ 0.18 JEB 0.10 0.089 0.76 0.93

22500 J- 5030 J- 5080 J- 12200 J- 8390 J- 6150 5520 8350 8830
92.3 J 41.9 J 124 J 19.0 J 28.5 J 50.0 39.9 45.7 92.4

3470 J- 1450 UJ 1390 UJ 2310 J- 1340 J- 654 U 627 U 1100 1010
349 J 96.0 J 31.7 J- 379 J- 95.8 J- 51.6 32.4 254 74.8

0.87 J- 0.17 J- 0.25 J- 0.032 J- 0.075 J- 0.097 0.088 0.093 0.52
21.6 J- 4.4 J- 7.2 J- 10.6 J- 5.8 J- 2.9 J 2.8 J 5.8 J 12.8 J

1570 UJ 1450 UJ 1390 UJ 847 UJ 768 UJ 654 U 627 U 916 U 813 U
0.60 J- 0.45 J- 0.77 J- 0.21 J- 0.22 J- 0.64 J 0.65 0.56 J 0.69 J

1.6 UJ 1.5 UJ 1.4 UJ 0.85 UJ 0.77 UJ 0.58 0.57 0.80 3.3
1570 UJ 1450 UJ 1390 UJ 847 UJ 768 UJ 654 U 627 U 916 U 813 U
35.5 J 12.4 J 20.8 J- 20.2 J- 15.8 J- 14.2 12.3 13.6 26.3
257 J- 16.5 J- 24.0 J- 37.9 J- 19.6 J- 12.8 J 11.5 J 48.8 J 37.7 J

6 4.7 4.8 5.6 5.2 4.4 4.4 4.9 3.7
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TABLE B-13
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Carbon disulfide
Chloroform
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methyl acetate
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

SVOCs (µg/Kg)
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

SO-142 SO-143 SO-144 SO-145 SO-146
WL-SO-142-2 WL-SO-143-00-01 WL-SO-144-00-01 WL-SO-145-00-01 WL-SO-146-2
10/30/2014 6/26/2014 6/23/2014 6/26/2014 10/30/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample

26 UJ 9.2 U  R
26 UJ 9.2 U 23 UJ
53 UJ 18 U 46 UJ
53 UJ 18 U  R
53 UJ 18 U  R
53 UJ 18 U 46 UJ
26 UJ 9.2 U 23 UJ
26 UJ 9.2 U 23 UJ
26 UJ 9.2 U 23 UJ
26 UJ 9.2 U  R
26 UJ 9.2 U  R
26 UJ 9.2 U 23 UJ
26 UJ 9.2 U 23 UJ
26 UJ 9.2 U  R
26 UJ 9.2 U  R
26 UJ 9.2 U  R

10 490 UJ 170 U 280 UJ 22 J
200 U 17000 UJ 8900 U 14000 UJ 630 J

14 490 UJ 170 U 280 UJ 18 J
15 490 UJ 170 U 280 UJ 23 UJ
79 490 UJ 170 U 59 J 41 J

200 U 17000 UJ 8900 U 14000 UJ 2100 J
700 730 J 56 J 330 J 450 J
660 1100 J 60 J 340 J 410 J
750 2600 J 110 J 570 J 480 J
290 1400 J 54 J 300 J 390 J
600 790 J 170 U 190 J 460 J
480 17000 UJ 8900 U 14000 UJ 3200 J
200 U 17000 UJ 8900 U 14000 UJ 1200 UJ
200 U 17000 UJ 8900 U 14000 UJ 1200 UJ
200 U 17000 UJ 8900 U 14000 UJ 1200 UJ
760 1700 J 75 J 400 J 710 J

85 200 J 170 U 280 UJ 140 J
200 U 17000 UJ 8900 U 14000 UJ 1200 UJ
200 U 17000 UJ 8900 U 14000 UJ 1200 UJ
200 U 17000 UJ 8900 U 14000 UJ 1200 UJ

1300 2100 J 120 J 940 J 800 J
14 490 UJ 170 U 280 UJ 31 J

300 1700 J 73 J 370 J 380 J
11 490 UJ 170 U 280 UJ 32 J

7.8 UJ 1000 UJ 350 U 560 UJ 48 UJ
300 500 J 170 U 380 J 270 J
200 U 17000 UJ 8900 U 14000 UJ 1200 UJ
980 1500 J 98 J 640 J 850 J
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TABLE B-13
SLERA SOIL ANALYTICAL RESULTS - DETECTS ONLY - REFERENCE

WALTON LONSBURY SUPERFUND SITE

Location:
Sample ID:

Sample Date:
Sample Depth:

Parameter
VOCs (µg/Kg)Pesticides (µg/Kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor

PCBs (µg/Kg)
Aroclor-1260

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Other (S.U.)
pH in Soil

SO-142 SO-143 SO-144 SO-145 SO-146
WL-SO-142-2 WL-SO-143-00-01 WL-SO-144-00-01 WL-SO-145-00-01 WL-SO-146-2
10/30/2014 6/26/2014 6/23/2014 6/26/2014 10/30/2014
0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs) 0-1 (ft bgs)

Field Sample Field Sample Field Sample Field Sample Field Sample

2.9 J 170 UJ 1.6 J 14 UJ 22 J
1.9 J 38 J 1.1 J 49 J 26 J
3.2 J 170 UJ 5.8 U 8.6 J 19 J
2.0 U 85 UJ 3.0 U 7.1 UJ 12 UJ
2.0 U 85 UJ 3.0 U 11 J 12 UJ
2.0 U 85 UJ 3.0 U 7.1 UJ 12 UJ
2.0 U 85 UJ 3.0 U 7.1 UJ 12 UJ
3.9 U 170 UJ 5.8 U 14 UJ 23 UJ
3.9 U 170 UJ 5.8 U 14 UJ 23 UJ
3.9 U 170 UJ 5.8 U 14 UJ 23 UJ
3.9 UJ 170 UJ 5.8 U 14 UJ 23 UJ
3.9 U 170 UJ 5.8 U 14 UJ 23 UJ
3.9 UJ 170 UJ 5.8 U 14 UJ 23 UJ
2.0 U 85 UJ 3.0 U 4.5 J 12 UJ
2.0 U 85 UJ 3.0 U 7.1 UJ 12 UJ
2.0 U 85 UJ 3.0 U 4.2 J 12 UJ
18 J 23 J 30 U 71 UJ 21 J

25 J 1700 UJ 58 U 140 UJ 88 J

9250 8390 J 8960 J- 5600 J 4440 J
0.36 UJ 0.78 J 0.17 UJ 0.47 J 0.86 J

3.5 3.9 J 1.7 J- 1.9 J 5.7 J
60.4 104 J 32.7 J- 50.0 J 90.7 J
0.50 0.78 J 0.84 UJ 0.50 UJ 1.2 J
0.38 3.2 J 0.19 J- 1.0 J 1.1 J

1870 7120 J 1890 J- 7920 J 11100 J
8.3 J 18.9 J 10.2 J- 9.1 J 7.7 J

0.46 UJ 2.2 UJ 0.05 J 1.5 UJ 2.7 UJ
4.0 5.0 J 2.2 J- 1.7 J 4.2 J

42.5 47.6 J 4.8 J 14.9 J 42.3 J
0.21 0.72 JEB 0.084 UJ 0.40 JEB 1.0 J

14200 13800 J 7920 J- 5010 J 10800 J
306 88.5 J 23.3 J 74.4 J 135 J

1930 1890 J 1400 J- 926 J 1330 J
306 347 J 187 J- 132 J 491 J
1.3 0.22 J 0.071 J- 0.39 J 0.34 J

21.2 J 16.1 J 5.3 J- 7.1 J 13.7 J
595 U 923 J 838 UJ 500 UJ 500 UJ

0.70 1.0 J 0.24 J- 1.1 J 2.2 J
12.4 0.86 J 0.84 UJ 1.3 J 2.2 J
595 U 500 UJ 838 UJ 500 UJ 1170 J

13.2 27.2 J 18.0 J- 16.6 J 29.9 J
103 J 302 J 29.7 J- 59.4 J 95.6 J

5.8 6 6 6.2 5.3
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APPENDIX C 

SCREENING-LEVEL FOOD-CHAIN MODELING 



APPENDIX C1 – SHREW MODEL 



TABLE C1-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Shrew - Max

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C1-2 and C1-
3

mg/kg or ug/L see Tables C1-2 and C1-
3

Dosefood (mg/kg BW-day) = 
BW Body Weight 0.015 kg a (FID x Pfood x Cfood) x ASUF x TSUF
FID Food Intake Rate, dry 0.209 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.97 fraction on a dry weight basis d

WCfood Water content (% moisture), tissue 0.84 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.03 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.22 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult.  Source: Schlessinger and Potter (1974) cited in  Sample and Suter (1994)

b  Source: Barrett & Stuek (1976) cited in USEPA (1993)

c  Source: USEPA, 2007a

d  Based on diet composition which assumes that 3% of diet is soil ingestion and the balance is earthworms (USEPA, 2007a)

e  Average % moisture measured in earthworm tissue.  Source:  Sample and Suter (1994); USEPA, 2007a

f   Estimated soil ingestion rate is based on the 90th percental value for shrew (USEPA, 2007a) 

g  Based on Chew (1951) cited in Sample and Suter (1994)

h  Assumes home range smaller than the exposure area. Source:  USEPA, 1993

i  Assumes no migration; population present year-round

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C1-2.  SUMMARY INFORMATION - SOIL MAXIMUM CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
VOCs (mg/Kg)
Methyl acetate 0.13 0.0025 0.013

SVOCs (mg/Kg)
Benzo(a)anthracene 11 3.8 0.73
Benzo(a)pyrene 9.7 4.1 1.1
Benzo(b)fluoranthene 12 4.6 2.6
Benzo(g,h,i)perylene 5.9 3.3 1.4
Benzo(k)fluoranthene 9.2 3.5 0.79
bis(2-Ethylhexyl)phthalate 2.3 2.0 3.2
Butylbenzylphthalate 3.2 0.41 8.5
Caprolactam 0.61 0.21 0.14
Carbazole 1.4 0.65 8.5
Chrysene 12 5.1 1.7
Dibenz(a,h)anthracene 1.7 0.80 0.20
Dibenzofuran 1.2 0.23 8.5
Fluoranthene 30 9.7 2.1
Indeno(1,2,3-cd)pyrene 5.8 3.6 1.7
Pyrene 24 7.4 1.5

Pesticides (mg/Kg)
4,4'-DDD 0.12 0.0097 0.022
4,4'-DDE 0.21 0.020 0.049
4,4'-DDT 1.8 0.022 0.019
Dieldrin 0.028 0.0044 0.085
Endrin 0.035 0.0044 0.085
Endrin aldehyde 0.047 0.0044 0.0079
Methoxychlor 0.057 0.050 0.023

PCBs (mg/Kg)
Aroclor-1260 0.21 0.15 0.088

Metals - Total (mg/Kg)1

Aluminum 17000 13400 13700
Antimony 45 2.3 0.86
Barium 390 123 104
Cadmium 2.5 2.6 3.2
Chromium 28300 4460 30
Chromium, Hexavalent 126 13 0.050
Cobalt 140 12 7.3
Copper 2000 79 84
Cyanide 12 2.5 1.0
Lead 1900 876 306
Manganese 1800 2050 491
Mercury 0.42 0.42 1.3
Nickel 440 21 22
Selenium 1.6 5.8 2.2
Silver 700 50 12
Vanadium 66 31 36
Zinc 1000 231 302

Notes
(1) Hexavalent chromium was not a COPC in soil; only in surface water for Bliss Brook
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

not included in screening model if in a non-reference exposure area.
Green shading:  not a COPC for that exposure area; not included in screening model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern

Page 1 of 1 Shrew-max-092315.xlsx [Soil Conc-Max]
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TABLE C1-3.  SUMMARY INFORMATION - SURFACE WATER MAXIMUM CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
VOCs (ug/L)
Methyl acetate 0.25 0.25 0.25

SVOCs (ug/L)
Benzo(a)anthracene NA NA NA
Benzo(a)pyrene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA
Butylbenzylphthalate NA NA NA
Caprolactam NA NA NA
Carbazole NA NA NA
Chrysene NA NA NA
Dibenz(a,h)anthracene NA NA NA
Dibenzofuran NA NA NA
Fluoranthene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Pyrene NA NA NA

Pesticides (ug/L)
4,4'-DDD NA NA NA
4,4'-DDE NA NA NA
4,4'-DDT NA NA NA
Dieldrin NA NA NA
Endrin NA NA NA
Endrin aldehyde NA NA NA
Methoxychlor NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA

Metals - Dissolved (ug/L)
Aluminum 2030 24 47
Antimony 2.6 0.53 0.47
Barium 144 101 80
Cadmium 0.23 0.069 2.0
Chromium 436 259 1.1
Chromium, Hexavalent 1.0 238 0.25
Cobalt 12 8.1 2.3
Copper 15 1.0 1.0
Cyanide 5.1 7.8 22
Lead 54 0.34 0.46
Manganese 1760 1630 1910
Mercury 0.12 0.10 0.10
Nickel 6.7 4.1 4.4
Selenium 0.26 2.5 2.5
Silver 3.8 0.50 0.50
Vanadium 21 2.5 0.69
Zinc 25 33 33

Notes
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

only included in screening model if there is a corresponding sediment COPC.
NA - Not Analyzed or Not Available
Cyanide is a total value.
COPC - Chemical of Potential Concern
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TABLE C1-4
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
MAXIMUM EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - earthworm
 (dry wet)  Soil to Earthworms Equation  Source 

VOCs
Methyl acetate 0.13 0.13 Ce   = Cs a

SVOCs
Benzo(a)anthracene 11 17 Ce   = Cs*(1.59) b
Benzo(a)pyrene 9.7 13 Ce   = Cs*(1.33) b
Benzo(b)fluoranthene 12 31 Ce   = Cs*(2.6) b
Benzo(g,h,i)perylene 5.9 17 Ce   = Cs*(2.94) b
Benzo(k)fluoranthene 9.2 24 Ce   = Cs*(2.6) b
bis(2-Ethylhexyl)phthalate 2.34 2.3 Ce   = Cs a
Butylbenzylphthalate 3.2 3.2 Ce   = Cs a
Caprolactam 0.61 0.61 Ce   = Cs a
Carbazole 1.35 1.4 Ce   = Cs a
Chrysene 12 27 Ce   = Cs*(2.29) b
Dibenz(a,h)anthracene 1.7 3.9 Ce   = Cs*(2.31) a
Dibenzofuran 1.2 1.2 Ce   = Cs a
Fluoranthene 30 91 Ce   = Cs*(3.04) b
Indeno(1,2,3-cd)pyrene 5.8 17 Ce   = Cs*(2.86) b
Pyrene 24 42 Ce   = Cs*(1.75) b

Pesticides
4,4'-DDD 0.12 0.73 ln(Ce) = 0.6975 * ln(Cs) + 1.1613 b
4,4'-DDE 0.21 3.0 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 b
4,4'-DDT 1.8 20 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 b
Dieldrin 0.028 0.41 Ce   = Cs*(14.7) b
Endrin 0.03525 0.035 Ce   = Cs a
Endrin aldehyde 0.047 0.047 Ce   = Cs a
Methoxychlor 0.057 0.057 Ce   = Cs a

PCBs
Aroclor-1260 0.205 3.3 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 17000 3400 Ce   = Cs*(0.2) d
Antimony 45 45 Ce   = Cs b
Barium 390 35 Ce   = Cs*(0.091) b
Cadmium 2.5 17 ln(Ce) = 0.795 * ln(Cs) + 2.114 b
Chromium 28300 8660 Ce   = Cs*(0.306) b
Cobalt 140 17 Ce   = Cs*(0.122) b
Copper 2000 1030 Ce   = Cs*(0.515) b
Cyanide 12 12 Ce   = Cs a
Lead 1900 356 ln(Ce) = 0.807 * ln(Cs) - 0.218 b
Manganese 1800 74 ln(Ce) = 0.682 * ln(Cs) -0.809 b
Mercury 0.42 0.81 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 e
Nickel 440 2081 Ce   = Cs*(4.730) c
Selenium 1.6 1.3 ln(Ce) = 0.733 * ln(Cs) - 0.075 b
Silver 700 1432 Ce   = Cs*(2.045) b
Vanadium 66 2.8 Ce   = Cs*(0.042) b
Zinc 1000 824 ln(Ce) = 0.328 * ln(Cs) + 4.449 b

Notes
(a)  No uptake equation available; values based on soil to Earthworm uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  Sample, et al., 1998. Uptake Factor, 90th percentile from Table 11. 
(d)  Sample, et al., 1998. Highest observed  Uptake Factor for aluminum, from Table 16. 
(e)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Ce - Concentration in Earthworms (mg/kg - body weight dry)
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TABLE C1-5
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
MAXIMUM EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - earthworm
 (dry wet)  Soil to Earthworms Equation  Source 

VOCs
Methyl acetate 0.0025 0.0025 Ce   = Cs a

SVOCs
Benzo(a)anthracene 3.8 6.0 Ce   = Cs*(1.59) b
Benzo(a)pyrene 4.1 5.5 Ce   = Cs*(1.33) b
Benzo(b)fluoranthene 4.6 12 Ce   = Cs*(2.6) b
Benzo(g,h,i)perylene 3.3 9.7 Ce   = Cs*(2.94) b
Benzo(k)fluoranthene 3.5 9.1 Ce   = Cs*(2.6) b
bis(2-Ethylhexyl)phthalate 2 2.0 Ce   = Cs a
Butylbenzylphthalate 0.41 0.41 Ce   = Cs a
Caprolactam 0.21 0.21 Ce   = Cs a
Carbazole 0.65 0.65 Ce   = Cs a
Chrysene 5.1 12 Ce   = Cs*(2.29) b
Dibenz(a,h)anthracene 0.8 1.8 Ce   = Cs*(2.31) a
Dibenzofuran 0.23 0.23 Ce   = Cs a
Fluoranthene 9.7 29 Ce   = Cs*(3.04) b
Indeno(1,2,3-cd)pyrene 3.6 10 Ce   = Cs*(2.86) b
Pyrene 7.4 13 Ce   = Cs*(1.75) b

Pesticides
4,4'-DDD 0.0097 0.13 ln(Ce) = 0.6975 * ln(Cs) + 1.1613 b
4,4'-DDE 0.02 0.38 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 b
4,4'-DDT 0.022 0.41 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 b
Dieldrin 0.0044 0.065 Ce   = Cs*(14.7) b
Endrin 0.0044 0.0044 Ce   = Cs a
Endrin aldehyde 0.0044 0.0044 Ce   = Cs a
Methoxychlor 0.05 0.050 Ce   = Cs a

PCBs
Aroclor-1260 0.15 2.4 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 13400 2680 Ce   = Cs*(0.2) d
Antimony 2.3 2.3 Ce   = Cs b
Barium 123 11 Ce   = Cs*(0.091) b
Cadmium 2.6 18 ln(Ce) = 0.795 * ln(Cs) + 2.114 b
Chromium 4460 1365 Ce   = Cs*(0.306) b
Cobalt 12 1.5 Ce   = Cs*(0.122) b
Copper 79.4 41 Ce   = Cs*(0.515) b
Cyanide 2.5 2.5 Ce   = Cs a
Lead 876 191 ln(Ce) = 0.807 * ln(Cs) - 0.218 b
Manganese 2050 81 ln(Ce) = 0.682 * ln(Cs) -0.809 b
Mercury 0.42 0.81 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 e
Nickel 21 99 Ce   = Cs*(4.730) c
Selenium 5.8 3.4 ln(Ce) = 0.733 * ln(Cs) - 0.075 b
Silver 49.5 101 Ce   = Cs*(2.045) b
Vanadium 31 1.3 Ce   = Cs*(0.042) b
Zinc 231 510 ln(Ce) = 0.328 * ln(Cs) + 4.449 b

Notes
(a)  No uptake equation available; values based on soil to Earthworm uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  Sample, et al., 1998. Uptake Factor, 90th percentile from Table 11. 
(d)  Sample, et al., 1998. Highest observed  Uptake Factor for aluminum, from Table 16. 
(e)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Ce - Concentration in Earthworms (mg/kg - body weight dry)
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TABLE C1-6
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
MAXIMUM EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - earthworm
 (dry wet)  Soil to Earthworms Equation  Source 

VOCs
Methyl acetate 0.013 0.013 Ce   = Cs a

SVOCs
Benzo(a)anthracene 0.73 1.2 Ce   = Cs*(1.59) b
Benzo(a)pyrene 1.1 1.5 Ce   = Cs*(1.33) b
Benzo(b)fluoranthene 2.6 6.8 Ce   = Cs*(2.6) b
Benzo(g,h,i)perylene 1.4 4.1 Ce   = Cs*(2.94) b
Benzo(k)fluoranthene 0.79 2.1 Ce   = Cs*(2.6) b
bis(2-Ethylhexyl)phthalate 3.2 3.2 Ce   = Cs a
Butylbenzylphthalate 8.5 8.5 Ce   = Cs a
Caprolactam 0.14 0.14 Ce   = Cs a
Carbazole 8.5 8.5 Ce   = Cs a
Chrysene 1.7 3.9 Ce   = Cs*(2.29) b
Dibenz(a,h)anthracene 0.2 0.46 Ce   = Cs*(2.31) a
Dibenzofuran 8.5 8.5 Ce   = Cs a
Fluoranthene 2.1 6.4 Ce   = Cs*(3.04) b
Indeno(1,2,3-cd)pyrene 1.7 4.9 Ce   = Cs*(2.86) b
Pyrene 1.5 2.6 Ce   = Cs*(1.75) b

Pesticides
4,4'-DDD 0.022 0.22 ln(Ce) = 0.6975 * ln(Cs) + 1.1613 b
4,4'-DDE 0.049 0.84 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 b
4,4'-DDT 0.019 0.36 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 b
Dieldrin 0.085 1.2 Ce   = Cs*(14.7) b
Endrin 0.085 0.085 Ce   = Cs a
Endrin aldehyde 0.0079 0.0079 Ce   = Cs a
Methoxychlor 0.023 0.023 Ce   = Cs a

PCBs
Aroclor-1260 0.088 1.4 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 13700 2740 Ce   = Cs*(0.2) d
Antimony 0.86 0.86 Ce   = Cs b
Barium 104 9.5 Ce   = Cs*(0.091) b
Cadmium 3.2 21 ln(Ce) = 0.795 * ln(Cs) + 2.114 b
Chromium 29.9 9.1 Ce   = Cs*(0.306) b
Cobalt 7.3 0.89 Ce   = Cs*(0.122) b
Copper 83.7 43 Ce   = Cs*(0.515) b
Cyanide 1 1.0 Ce   = Cs a
Lead 306 82 ln(Ce) = 0.807 * ln(Cs) - 0.218 b
Manganese 491 30 ln(Ce) = 0.682 * ln(Cs) -0.809 b
Mercury 1.3 1.2 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 e
Nickel 21.6 102 Ce   = Cs*(4.730) c
Selenium 2.2 1.7 ln(Ce) = 0.733 * ln(Cs) - 0.075 b
Silver 12.4 25 Ce   = Cs*(2.045) b
Vanadium 35.5 1.5 Ce   = Cs*(0.042) b
Zinc 302 557 ln(Ce) = 0.328 * ln(Cs) + 4.449 b

Notes
(a)  No uptake equation available; values based on soil to Earthworm uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  Sample, et al., 1998. Uptake Factor, 90th percentile from Table 11. 
(d)  Sample, et al., 1998. Highest observed  Uptake Factor for aluminum, from Table 16. 
(e)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Ce - Concentration in Earthworms (mg/kg - body weight dry)
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TABLE C1-7

TOXICITY REFERENCE VALUES FOR SHORT-TAILED SHREW

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV (mg/kg-d)

Potential Duration Class Type
Concern  

Volatile Organics
Methyl acetate

Semivolatile Organics
Benzo(a)anthracene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(a)pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(b)fluoranthene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(g,h,i)perylene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(k)fluoranthene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
bis(2-Ethylhexyl)phthalate mouse oral in diet 105 days reproductive LOAEL 18.33 Lamb et al., 1987 (in Sample et al., 1996)
Butylbenzylphthalate
Caprolactam

Carbazole mouse oral in food (intermediate) 19-29 days reproductive NOAEL 133.3 ATSDR, 1995 1

Chrysene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Dibenz(a,h)anthracene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f

Dibenzofuran mouse chronic 19-29 days reproductive NOAEL 133.3 ATSDR, 1995 1

Fluoranthene mammals chronic various reproduction, growth or survival NOAEL 65.6 USEPA, 2007f
Indeno(1,2,3-cd)pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f

Pesticides/PCBs
4,4'-DDD mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
4,4'-DDE mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
4,4'-DDT mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
Dieldrin mammals chronic various reproduction, growth or survival NOAEL 65.6 USEPA, 2007i
Endrin mouse chronic 120 days reproductive NOAEL 0.092 Good and Ware, 1969  (in Sample et al., 1996)
Endrin aldehyde mouse chronic 120 days reproductive NOAEL 0.092 Good and Ware, 1969  (in Sample et al., 1996)2

Methoxychlor rat chronic 11 months reproduction NOAEL 4 Gray et al., 1988  (in Sample et al., 1996)
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction NOAEL 0.068 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproductive NOAEL 49 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival NOAEL 0.059 USEPA, 2005a
Barium mammals chronic various reproduction, growth or survival NOAEL 51.8 USEPA, 2005c
Cadmium mammals chronic various reproduction, growth or survival NOAEL 0.77 USEPA, 2005e
Chromium mammals chronic various growth and reproduction NOAEL 2.4 USEPA, 2008
Chromium, Hexavalent mammals chronic various reproduction, growth or survival NOAEL 9.24 USEPA, 2008
Cobalt mammals chronic various reproduction, growth or survival NOAEL 7.33 USEPA, 2005f
Copper mammals chronic various reproduction and  growth NOAEL 5.6 USEPA, 2007b
Cyanide rat chronic gestation and lactation reproduction NOAEL 68.7 Tewe and Maner, 1981 (in Sample et al., 1996)
Lead mammals chronic various reproduction, growth or survival NOAEL 4.7 USEPA, 2005g
Manganese mammals chronic various reproduction, growth or survival NOAEL 51.5 USEPA, 2007d
Mercury rat oral in diet (chronic) 3 gen reproductive NOAEL 0.032 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival NOAEL 1.7 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth NOAEL 0.143 USEPA, 2007g
Silver mammals chronic various reproduction and  growth NOAEL 6.02 USEPA, 2006a
Vanadium mammals chronic various reproduction, growth or survival NOAEL 4.16 USEPA, 2005h
Zinc mammals chronic various reproduction and  growth NOAEL 75.4 USEPA, 2007h

(1)  Lowest non-carcinogenic NOAEL from PAH toxicological data summarized in ATSDR (1995); test used benzo(a)pyrene.
 Carbazole and dibenzofuran were included in this group for the development of HQs.
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TABLE C1-8.  MAXIMUM EXPOSURE CALCULATIONS FOR SHREW - PROPERTY & SOUTHERN WETLAND
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food  (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlandSouthern Wetland

Volatile Organics 
Methyl acetate 0.13 0.25 0.13 NA 2.64E-02 8.15E-04 5.50E-05 2.72E-02 NA NA NA NA NA NA NA

Semivolatile Organics 
X Benzo(a)anthracene 11 NA 17 0.62 3.55E+00 6.90E-02 NA 3.61E+00 6E+00 1E-01 NA 6E+00 98.1% 1.9% NA
X Benzo(a)pyrene 9.7 NA 13 0.62 2.62E+00 6.08E-02 NA 2.68E+00 4E+00 1E-01 NA 4E+00 97.7% 2.3% NA
X Benzo(b)fluoranthene 12 NA 31 0.62 6.33E+00 7.52E-02 NA 6.40E+00 1E+01 1E-01 NA 1E+01 98.8% 1.2% NA
X Benzo(g,h,i)perylene 5.9 NA 17 0.62 3.52E+00 3.70E-02 NA 3.55E+00 6E+00 6E-02 NA 6E+00 99.0% 1.0% NA
X Benzo(k)fluoranthene 9.2 NA 24 0.62 4.85E+00 5.77E-02 NA 4.91E+00 8E+00 9E-02 NA 8E+00 98.8% 1.2% NA

bis(2-Ethylhexyl)phthalate 2.3 NA 2.3 18 4.74E-01 1.47E-02 NA 4.89E-01 3E-02 8E-04 NA 3E-02 97.0% 3.0% NA
Caprolactam 0.61 NA 0.61 NA 1.24E-01 3.82E-03 NA 1.27E-01 NA NA NA NA NA NA NA
Carbazole 1.4 NA 1.4 133 2.74E-01 8.46E-03 NA 2.82E-01 2E-03 6E-05 NA 2E-03 97.0% 3.0% NA

X Chrysene 12 NA 27 0.62 5.57E+00 7.52E-02 NA 5.65E+00 9E+00 1E-01 NA 9E+00 98.7% 1.3% NA
Dibenz(a,h)anthracene 1.7 NA 3.9 0.62 7.96E-01 1.07E-02 NA 8.07E-01 1E+00 2E-02 NA 1E+00 98.7% 1.3% NA
Dibenzofuran 1.2 NA 1.2 133 2.43E-01 7.52E-03 NA 2.51E-01 2E-03 6E-05 NA 2E-03 97.0% 3.0% NA

X Indeno(1,2,3-cd)pyrene 5.8 NA 17 0.62 3.36E+00 3.64E-02 NA 3.40E+00 5E+00 6E-02 NA 6E+00 98.9% 1.1% NA
X Pyrene 24 NA 42 0.62 8.51E+00 1.50E-01 NA 8.67E+00 1E+01 2E-01 NA 1E+01 98.3% 1.7% NA

Pesticides
4,4'-DDD 0.12 NA 0.73 0.15 1.48E-01 7.52E-04 NA 1.48E-01 1E+00 5E-03 NA 1E+00 99.5% 0.5% NA

X 4,4'-DDE 0.21 NA 3.0 0.15 6.11E-01 1.32E-03 NA 6.12E-01 4E+00 9E-03 NA 4E+00 99.8% 0.2% NA
X 4,4'-DDT 1.8 NA 20 0.15 4.05E+00 1.13E-02 NA 4.06E+00 3E+01 8E-02 NA 3E+01 99.7% 0.3% NA

Dieldrin 0.028 NA 0.41 66 8.34E-02 1.76E-04 NA 8.36E-02 1E-03 3E-06 NA 1E-03 99.8% 0.2% NA
Endrin 0.035 NA 0.035 0.092 7.15E-03 2.21E-04 NA 7.37E-03 8E-02 2E-03 NA 8E-02 97.0% 3.0% NA
Endrin aldehyde 0.047 NA 0.047 0.092 9.53E-03 2.95E-04 NA 9.82E-03 1E-01 3E-03 NA 1E-01 97.0% 3.0% NA
Methoxychlor 0.057 NA 0.057 4.0 1.16E-02 3.57E-04 NA 1.19E-02 3E-03 9E-05 NA 3E-03 97.0% 3.0% NA

Inorganics 
X Aluminum 17000 2030 3400 49 6.89E+02 1.07E+02 4.47E-01 7.96E+02 1E+01 2E+00 9E-03 2E+01 86.6% 13.4% 0.1%
X Antimony 45 2.6 45 0.059 9.12E+00 2.82E-01 5.61E-04 9.41E+00 2E+02 5E+00 1E-02 2E+02 97.0% 3.0% 0.0%
X Cadmium 2.5 0.23 17 0.77 3.48E+00 1.57E-02 5.06E-05 3.49E+00 5E+00 2E-02 7E-05 5E+00 99.5% 0.4% 0.0%
X Chromium 28300 436 8660 2.4 1.76E+03 1.77E+02 9.59E-02 1.93E+03 7E+02 7E+01 4E-02 8E+02 90.8% 9.2% 0.0%

Cobalt 140 12 17 7.3 3.46E+00 8.78E-01 2.68E-03 4.34E+00 5E-01 1E-01 4E-04 6E-01 79.7% 20.2% 0.1%
X Copper 2000 15 1030 5.6 2.09E+02 1.25E+01 3.21E-03 2.21E+02 4E+01 2E+00 6E-04 4E+01 94.3% 5.7% 0.0%

Cyanide 12 5.1 12 69 2.43E+00 7.52E-02 1.12E-03 2.51E+00 4E-02 1E-03 2E-05 4E-02 97.0% 3.0% 0.0%
X Lead 1900 54 356 4.7 7.21E+01 1.19E+01 1.19E-02 8.41E+01 2E+01 3E+00 3E-03 2E+01 85.8% 14.2% 0.0%

Manganese 1800 1760 74 52 1.50E+01 1.13E+01 3.87E-01 2.67E+01 3E-01 2E-01 8E-03 5E-01 56.2% 42.3% 1.5%
X Mercury 0.42 0.12 0.81 0.032 1.64E-01 2.63E-03 2.64E-05 1.66E-01 5E+00 8E-02 8E-04 5E+00 98.4% 1.6% 0.0%
X Nickel 440 6.7 2081 1.7 4.22E+02 2.76E+00 1.47E-03 4.25E+02 2E+02 2E+00 9E-04 2E+02 99.4% 0.6% 0.0%
X Selenium 1.6 0.26 1.3 0.14 2.65E-01 1.00E-02 5.72E-05 2.76E-01 2E+00 7E-02 4E-04 2E+00 96.3% 3.6% 0.0%
X Silver 700 3.8 1432 6.0 2.90E+02 4.39E+00 8.25E-04 2.95E+02 5E+01 7E-01 1E-04 5E+01 98.5% 1.5% 0.0%

Vanadium 66 21 2.8 4.2 5.62E-01 4.14E-01 4.55E-03 9.80E-01 1E-01 1E-01 1E-03 2E-01 57.3% 42.2% 0.5%
X Zinc 1000 25 824 75 1.67E+02 6.27E+00 5.57E-03 1.73E+02 2E+00 8E-02 7E-05 2E+00 96.4% 3.6% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C1-9.  MAXIMUM EXPOSURE CALCULATIONS FOR SHREW - BLISS BROOK
Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Volatile Organics 
Methyl acetate 0.0025 0.25 0.0025 NA 5.07E-04 1.57E-05 5.50E-05 5.78E-04 NA NA NA NA NA NA NA

Semivolatile Organics 
X Benzo(a)anthracene 3.8 NA 6.0 0.62 1.22E+00 2.38E-02 NA 1.25E+00 2E+00 4E-02 NA 2E+00 98.1% 1.9% NA
X Benzo(a)pyrene 4.1 NA 5.5 0.62 1.11E+00 2.57E-02 NA 1.13E+00 2E+00 4E-02 NA 2E+00 97.7% 2.3% NA
X Benzo(b)fluoranthene 4.6 NA 12 0.62 2.42E+00 2.88E-02 NA 2.45E+00 4E+00 5E-02 NA 4E+00 98.8% 1.2% NA
X Benzo(g,h,i)perylene 3.3 NA 9.7 0.62 1.97E+00 2.07E-02 NA 1.99E+00 3E+00 3E-02 NA 3E+00 99.0% 1.0% NA
X Benzo(k)fluoranthene 3.5 NA 9.1 0.62 1.84E+00 2.19E-02 NA 1.87E+00 3E+00 4E-02 NA 3E+00 98.8% 1.2% NA

bis(2-Ethylhexyl)phthalate 2.0 NA 2.0 18 4.05E-01 1.25E-02 NA 4.18E-01 2E-02 7E-04 NA 2E-02 97.0% 3.0% NA
Butylbenzylphthalate 0.41 NA 0.41 NA 8.31E-02 2.57E-03 NA 8.57E-02 NA NA NA NA NA NA NA
Caprolactam 0.21 NA 0.21 NA 4.26E-02 1.32E-03 NA 4.39E-02 NA NA NA NA NA NA NA
Carbazole 0.65 NA 0.65 133 1.32E-01 4.08E-03 NA 1.36E-01 1E-03 3E-05 NA 1E-03 97.0% 3.0% NA

X Chrysene 5.1 NA 12 0.62 2.37E+00 3.20E-02 NA 2.40E+00 4E+00 5E-02 NA 4E+00 98.7% 1.3% NA
X Indeno(1,2,3-cd)pyrene 3.6 NA 10 0.62 2.09E+00 2.26E-02 NA 2.11E+00 3E+00 4E-02 NA 3E+00 98.9% 1.1% NA
X Pyrene 7.4 NA 13 0.62 2.63E+00 4.64E-02 NA 2.67E+00 4E+00 8E-02 NA 4E+00 98.3% 1.7% NA

Pesticides
Methoxychlor 0.050 NA 0.050 4.0 1.01E-02 3.14E-04 NA 1.05E-02 3E-03 8E-05 NA 3E-03 97.0% 3.0% NA

PCBs
X Aroclor-1260 0.15 NA 2.4 0.068 4.84E-01 9.41E-04 NA 4.85E-01 7E+00 1E-02 NA 7E+00 99.8% 0.2% NA

Inorganics 
X Aluminum 13400 24 2680 49 5.43E+02 8.40E+01 5.26E-03 6.27E+02 1E+01 2E+00 1E-04 1E+01 86.6% 13.4% 0.0%
X Antimony 2.3 0.53 2.3 0.059 4.66E-01 1.44E-02 1.17E-04 4.81E-01 8E+00 2E-01 2E-03 8E+00 97.0% 3.0% 0.0%
X Cadmium 2.6 0.069 18 0.77 3.59E+00 1.63E-02 1.52E-05 3.60E+00 5E+00 2E-02 2E-05 5E+00 99.5% 0.5% 0.0%
X Chromium 4460 259 1365 2.4 2.77E+02 2.80E+01 5.70E-02 3.05E+02 1E+02 1E+01 2E-02 1E+02 90.8% 9.2% 0.0%

Chromium, Hexavalent 13 238 NA 9.2 NA 8.15E-02 5.24E-02 1.34E-01 NA 9E-03 6E-03 1E-02 NA 60.9% 39.1%
X Copper 79 1.0 41 5.6 8.29E+00 4.98E-01 2.20E-04 8.79E+00 1E+00 9E-02 4E-05 2E+00 94.3% 5.7% 0.0%

Cyanide 2.5 7.8 2.5 69 5.07E-01 1.57E-02 1.72E-03 5.24E-01 7E-03 2E-04 2E-05 8E-03 96.7% 3.0% 0.3%
X Lead 876 0.34 191 4.7 3.86E+01 5.49E+00 7.48E-05 4.41E+01 8E+00 1E+00 2E-05 9E+00 87.5% 12.5% 0.0%

Manganese 2050 1630 81 52 1.64E+01 1.29E+01 3.59E-01 2.96E+01 3E-01 2E-01 7E-03 6E-01 55.3% 43.4% 1.2%
X Mercury 0.42 0.10 0.81 0.032 1.64E-01 2.63E-03 2.20E-05 1.66E-01 5E+00 8E-02 7E-04 5E+00 98.4% 1.6% 0.0%
X Selenium 5.8 2.5 3.4 0.14 6.82E-01 3.64E-02 5.50E-04 7.19E-01 5E+00 3E-01 4E-03 5E+00 94.9% 5.1% 0.1%
X Silver 50 0.50 101 6.0 2.05E+01 3.10E-01 1.10E-04 2.08E+01 3E+00 5E-02 2E-05 3E+00 98.5% 1.5% 0.0%

Vanadium 31 2.5 1.3 4.2 2.64E-01 1.94E-01 5.50E-04 4.59E-01 6E-02 5E-02 1E-04 1E-01 57.5% 42.4% 0.1%
Zinc 231 33 510 75 1.03E+02 1.45E+00 7.26E-03 1.05E+02 1E+00 2E-02 1E-04 1E+00 98.6% 1.4% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C1-10.  MAXIMUM EXPOSURE CALCULATIONS FOR SHREW - REFERENCE
Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
TRV

mg/Kg day
DOSE

prey   (mg/Kg 
BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Volatile Organics 
Methyl acetate 0.013 0.25 0.013 NA 2.64E-03 8.15E-05 5.50E-05 2.77E-03 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 0.73 NA 1.2 0.62 2.35E-01 4.58E-03 NA 2.40E-01 4E-01 7E-03 NA 4E-01 98.1% 1.9% NA
Benzo(a)pyrene 1.1 NA 1.5 0.62 2.97E-01 6.90E-03 NA 3.03E-01 5E-01 1E-02 NA 5E-01 97.7% 2.3% NA

X Benzo(b)fluoranthene 2.6 NA 6.8 0.62 1.37E+00 1.63E-02 NA 1.39E+00 2E+00 3E-02 NA 2E+00 98.8% 1.2% NA
Benzo(g,h,i)perylene 1.4 NA 4.1 0.62 8.34E-01 8.78E-03 NA 8.43E-01 1E+00 1E-02 NA 1E+00 99.0% 1.0% NA
Benzo(k)fluoranthene 0.79 NA 2.1 0.62 4.16E-01 4.95E-03 NA 4.21E-01 7E-01 8E-03 NA 7E-01 98.8% 1.2% NA
bis(2-Ethylhexyl)phthalate 3.2 NA 3.2 18 6.49E-01 2.01E-02 NA 6.69E-01 4E-02 1E-03 NA 4E-02 97.0% 3.0% NA
Butylbenzylphthalate 8.5 NA 8.5 NA 1.72E+00 5.33E-02 NA 1.78E+00 NA NA NA NA NA NA NA
Caprolactam 0.14 NA 0.14 NA 2.84E-02 8.78E-04 NA 2.93E-02 NA NA NA NA NA NA NA
Carbazole 8.5 NA 8.5 133 1.72E+00 5.33E-02 NA 1.78E+00 1E-02 4E-04 NA 1E-02 97.0% 3.0% NA
Chrysene 1.7 NA 3.9 0.62 7.89E-01 1.07E-02 NA 8.00E-01 1E+00 2E-02 NA 1E+00 98.7% 1.3% NA
Dibenz(a,h)anthracene 0.20 NA 0.46 0.62 9.37E-02 1.25E-03 NA 9.49E-02 2E-01 2E-03 NA 2E-01 98.7% 1.3% NA
Dibenzofuran 8.5 NA 8.5 133 1.72E+00 5.33E-02 NA 1.78E+00 1E-02 4E-04 NA 1E-02 97.0% 3.0% NA
Fluoranthene 2.1 NA 6.4 66 1.29E+00 1.32E-02 NA 1.31E+00 2E-02 2E-04 NA 2E-02 99.0% 1.0% NA

X Indeno(1,2,3-cd)pyrene 1.7 NA 4.9 0.62 9.86E-01 1.07E-02 NA 9.96E-01 2E+00 2E-02 NA 2E+00 98.9% 1.1% NA
Pyrene 1.5 NA 2.6 0.62 5.32E-01 9.41E-03 NA 5.42E-01 9E-01 2E-02 NA 9E-01 98.3% 1.7% NA

Pesticides
4,4'-DDD 0.022 NA 0.22 0.15 4.52E-02 1.38E-04 NA 4.53E-02 3E-01 9E-04 NA 3E-01 99.7% 0.3% NA
4,4'-DDE 0.049 NA 0.84 0.15 1.70E-01 3.07E-04 NA 1.70E-01 1E+00 2E-03 NA 1E+00 99.8% 0.2% NA
4,4'-DDT 0.019 NA 0.36 0.15 7.37E-02 1.19E-04 NA 7.38E-02 5E-01 8E-04 NA 5E-01 99.8% 0.2% NA
Dieldrin 0.085 NA 1.2 66 2.53E-01 5.33E-04 NA 2.54E-01 4E-03 8E-06 NA 4E-03 99.8% 0.2% NA
Endrin 0.085 NA 0.085 0.092 1.72E-02 5.33E-04 NA 1.78E-02 2E-01 6E-03 NA 2E-01 97.0% 3.0% NA
Endrin aldehyde 0.0079 NA 0.0079 0.092 1.60E-03 4.95E-05 NA 1.65E-03 2E-02 5E-04 NA 2E-02 97.0% 3.0% NA
Methoxychlor 0.023 NA 0.023 4.0 4.66E-03 1.44E-04 NA 4.81E-03 1E-03 4E-05 NA 1E-03 97.0% 3.0% NA

PCBs
X Aroclor-1260 0.088 NA 1.4 0.068 2.84E-01 5.52E-04 NA 2.84E-01 4E+00 8E-03 NA 4E+00 99.8% 0.2% NA

Inorganics 
X Aluminum 13700 47 2740 49 5.55E+02 8.59E+01 1.04E-02 6.41E+02 1E+01 2E+00 2E-04 1E+01 86.6% 13.4% 0.0%
X Antimony 0.86 0.47 0.86 0.059 1.74E-01 5.39E-03 1.03E-04 1.80E-01 3E+00 9E-02 2E-03 3E+00 96.9% 3.0% 0.1%

Barium 104 80 9.5 52 1.92E+00 6.52E-01 1.75E-02 2.59E+00 4E-02 1E-02 3E-04 5E-02 74.1% 25.2% 0.7%
X Cadmium 3.2 2.0 21 0.77 4.23E+00 2.01E-02 4.40E-04 4.25E+00 5E+00 3E-02 6E-04 6E+00 99.5% 0.5% 0.0%

Chromium 30 1.1 9.1 2.4 1.85E+00 1.87E-01 2.42E-04 2.04E+00 8E-01 8E-02 1E-04 9E-01 90.8% 9.2% 0.0%
Chromium, Hexavalent 0.050 0.25 NA 9.2 NA 3.14E-04 5.50E-05 3.69E-04 NA 3E-05 6E-06 4E-05 NA 85.1% 14.9%
Cobalt 7.3 2.3 0.89 7.3 1.81E-01 4.58E-02 5.06E-04 2.27E-01 2E-02 6E-03 7E-05 3E-02 79.6% 20.2% 0.2%

X Copper 84 1.0 43 5.6 8.74E+00 5.25E-01 2.20E-04 9.26E+00 2E+00 9E-02 4E-05 2E+00 94.3% 5.7% 0.0%
Cyanide 1.0 22 1.0 69 2.03E-01 6.27E-03 4.75E-03 2.14E-01 3E-03 9E-05 7E-05 3E-03 94.8% 2.9% 2.2%

X Lead 306 0.46 82 4.7 1.65E+01 1.92E+00 1.01E-04 1.84E+01 4E+00 4E-01 2E-05 4E+00 89.6% 10.4% 0.0%
Manganese 491 1910 30 52 6.18E+00 3.08E+00 4.20E-01 9.68E+00 1E-01 6E-02 8E-03 2E-01 63.8% 31.8% 4.3%

X Mercury 1.3 0.10 1.2 0.032 2.39E-01 8.15E-03 2.20E-05 2.48E-01 7E+00 3E-01 7E-04 8E+00 96.7% 3.3% 0.0%
X Nickel 22 4.4 102 1.7 2.07E+01 1.35E-01 9.68E-04 2.08E+01 1E+01 8E-02 6E-04 1E+01 99.3% 0.6% 0.0%
X Selenium 2.2 2.5 1.7 0.14 3.35E-01 1.38E-02 5.50E-04 3.50E-01 2E+00 1E-01 4E-03 2E+00 95.9% 3.9% 0.2%

Silver 12 0.50 25 6.0 5.14E+00 7.77E-02 1.10E-04 5.22E+00 9E-01 1E-02 2E-05 9E-01 98.5% 1.5% 0.0%
Vanadium 36 0.69 1.5 4.2 3.02E-01 2.23E-01 1.52E-04 5.25E-01 7E-02 5E-02 4E-05 1E-01 57.6% 42.4% 0.0%

X Zinc 302 33 557 75 1.13E+02 1.89E+00 7.35E-03 1.15E+02 1E+00 3E-02 1E-04 2E+00 98.3% 1.7% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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APPENDIX C2 – MEADOW VOLE MODEL 



TABLE C2-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Meadow Vole - Max

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C2-2 and C2-
3

mg/kg or ug/L see Tables C2-2 and C2-
3

Dosefood (mg/kg BW-day) = 
BW Body Weight 0.017 - 0.0524 kg a (FID x Pfood x Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 0.58 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.0875 kg fooddry / kg BWwet * day c
Pfood Food Source Dietary Percentage 0.968 fraction on a dry weight basis d

WCfood Water content (% moisture), plant tissue 0.85 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.032 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.22 L water / kg BW wet * day g
ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult.  Source:  Sample and Suter (1994)
b  Calculated from FID using WC of the food.
c  Source: USEPA, 2007a
d  Based on diet composition which assumes that 3.2% of diet is soil ingestion and the balance is plant material (USEPA, 2007a)
e  Average % moisture in plant tissue. Source: USEPA, 2007a
f  Estimated soil ingestion rate is based on the 90th percental value for shrew (USEPA, 2007a) 
g  Based on Chew (1951) cited in Sample and Suter (1994)
h  Based on home range smaller than the exposure area. Source:  USEPA, 1993
i  Assumes no migration, population present year-round
j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C2-2.  SUMMARY INFORMATION - SOIL MAXIMUM CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
VOCs (mg/Kg)
Methyl acetate 0.13 0.0025 0.013

SVOCs (mg/Kg)
Benzo(a)anthracene 11 3.8 0.73
Benzo(a)pyrene 9.7 4.1 1.1
Benzo(b)fluoranthene 12 4.6 2.6
Benzo(g,h,i)perylene 5.9 3.3 1.4
Benzo(k)fluoranthene 9.2 3.5 0.79
bis(2-Ethylhexyl)phthalate 2.3 2.0 3.2
Butylbenzylphthalate 3.2 0.41 8.5
Caprolactam 0.61 0.21 0.14
Carbazole 1.4 0.65 8.5
Chrysene 12 5.1 1.7
Dibenz(a,h)anthracene 1.7 0.80 0.20
Dibenzofuran 1.2 0.23 8.5
Fluoranthene 30 9.7 2.1
Indeno(1,2,3-cd)pyrene 5.8 3.6 1.7
Pyrene 24 7.4 1.5

Pesticides (mg/Kg)
4,4'-DDD 0.12 0.0097 0.022
4,4'-DDE 0.21 0.020 0.049
4,4'-DDT 1.8 0.022 0.019
Dieldrin 0.028 0.0044 0.085
Endrin 0.035 0.0044 0.085
Endrin aldehyde 0.047 0.0044 0.0079
Methoxychlor 0.057 0.050 0.023

PCBs (mg/Kg)
Aroclor-1260 0.21 0.15 0.088

Metals - Total (mg/Kg)1

Aluminum 17000 13400 13700
Antimony 45 2.3 0.86
Barium 390 123 104
Cadmium 2.5 2.6 3.2
Chromium 28300 4460 30
Chromium, Hexavalent 126 13 0.050
Cobalt 140 12 7.3
Copper 2000 79 84
Cyanide 12 2.5 1.0
Lead 1900 876 306
Manganese 1800 2050 491
Mercury 0.42 0.42 1.3
Nickel 440 21 22
Selenium 1.6 5.8 2.2
Silver 700 50 12
Vanadium 66 31 36
Zinc 1000 231 302

Notes
(1) Hexavalent chromium was not a COPC in soil; only in surface water for Bliss Brook
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

not included in screening model if in a non-reference exposure area.
Green shading:  not a COPC for that exposure area; not included in screening model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
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TABLE C2-3.  SUMMARY INFORMATION - SURFACE WATER MAXIMUM CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
VOCs (ug/L)
Methyl acetate 0.25 0.25 0.25

SVOCs (ug/L)
Benzo(a)anthracene NA NA NA
Benzo(a)pyrene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA
Butylbenzylphthalate NA NA NA
Caprolactam NA NA NA
Carbazole NA NA NA
Chrysene NA NA NA
Dibenz(a,h)anthracene NA NA NA
Dibenzofuran NA NA NA
Fluoranthene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Pyrene NA NA NA

Pesticides (ug/L)
4,4'-DDD NA NA NA
4,4'-DDE NA NA NA
4,4'-DDT NA NA NA
Dieldrin NA NA NA
Endrin NA NA NA
Endrin aldehyde NA NA NA
Methoxychlor NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA

Metals - Dissolved (ug/L)
Aluminum 2030 24 47
Antimony 2.6 0.53 0.47
Barium 144 101 80
Cadmium 0.23 0.069 2.0
Chromium 436 259 1.1
Chromium, Hexavalent 1.0 238 0.25
Cobalt 12 8.1 2.3
Copper 15 1.0 1.0
Cyanide 5.1 7.8 22
Lead 54 0.34 0.46
Manganese 1760 1630 1910
Mercury 0.12 0.10 0.10
Nickel 6.7 4.1 4.4
Selenium 0.26 2.5 2.5
Silver 3.8 0.50 0.50
Vanadium 21 2.5 0.69
Zinc 25 33 33

Notes
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

only included in screening model if there is a corresponding sediment COPC.
NA - Not Analyzed or Not Available
Cyanide is a total value.
COPC - Chemical of Potential Concern
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TABLE C2-4
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
MAXIMUM EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wet)

Soil to Plant
 Equation  Source 

VOCs
Methyl acetate 0.13 0.13 Cp   = Cs a

SVOCs
Benzo(a)anthracene 11 0.28 ln(Cp) = 0.5944 * ln(Cs) - 2.7078 b
Benzo(a)pyrene 9.7 1.2 ln(Cp) = 0.9750* ln(Cs) - 2.0615 b
Benzo(b)fluoranthene 12 3.7 Cp   = Cs*(0.310) b
Benzo(g,h,i)perylene 5.9 3.2 ln(Cp) = 1.1829* ln(Cs) - 0.9313 b
Benzo(k)fluoranthene 9.2 0.78 ln(Cp) = 0.8595* ln(Cs) - 2.1579 b
bis(2-Ethylhexyl)phthalate 2.34 2.3 Cp   = Cs a
Butylbenzylphthalate 3.2 3.2 Cp   = Cs a
Caprolactam 0.61 0.61 Cp   = Cs a
Carbazole 1.35 1.4 Cp   = Cs a
Chrysene 12 0.29 ln(Cp) = 0.5944* ln(Cs) - 2.7078 b
Dibenz(a,h)anthracene 1.7 0.22 Cp   = Cs*(0.13) b
Dibenzofuran 1.2 0.19 Cp   = Cs*(0.157) c
Fluoranthene 30 15 Cp   = Cs*(0.5) b
Indeno(1,2,3-cd)pyrene 5.8 0.64 Cp   = Cs*(0.11) b
Pyrene 24 17 Cp   = Cs*(0.72) b

Pesticides
4,4'-DDD 0.12 0.016 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDE 0.21 0.025 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDT 1.8 0.13 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
Dieldrin 0.028 0.011 Cp   = Cs*(0.41) b
Endrin 0.03525 0.0013 Cp   = Cs*(0.0371) c
Endrin aldehyde 0.047 0.0030 Cp   = Cs*(0.0633) c
Methoxychlor 0.057 0.0025 Cp   = Cs*(0.0436) c

PCBs
Aroclor-1260 0.205 3.3 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 17000 85 Cp  = Cs*(0.005) e
Antimony 45 1.4 ln(Cp) = 0.938* ln(Cs) - 3.233 b
Barium 390 61 Cp   = Cs*(0.156) b
Cadmium 2.5 0.065 ln(Cp) = 0.546* ln(Cs) - 0.475 b
Chromium 28300 1160 Cp   = Cs*(0.041) b
Cobalt 140 1.1 Cp   = Cs*(0.0075) b
Copper 2000 39 ln(Cp) = 0.394* ln(Cs) + 0.668 b
Cyanide 12 12 Cp   = Cs a
Lead 1900 18 ln(Cp) = 0.561* ln(Cs) - 1.328 b
Manganese 1800 142 Cp   = Cs*(0.079) b
Mercury 0.42 0.24 ln(Cp) = 0.538* ln(Cs)-0.958 f
Nickel 440 10 ln(Cp) = 0.748* ln(Cs) - 2.223 b
Selenium 1.6 0.85 ln(Cp) =1.104* ln(Cs) - 0.677 b
Silver 700 9.8 Cp   = Cs*(0.014) b
Vanadium 66 0.32 Cp   = Cs*(0.0048) b
Zinc 1000 222 ln(Cp) = 0554* ln(Cs) + 1.575 b

Notes
(a)  No uptake equation available; values based on soil to plant uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(d)  Baes, et al., 1994.  Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(e)  Bechtel-Jacobs, 1998b.  Value from Table D-1, 90th percentile.
(f)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Cp - Concentration in plant tissue (mg/kg - body weight dry)
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TABLE C2-5
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
MAXIMUM EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wet)

Soil to Plant
 Equation  Source 

VOCs
Methyl acetate 0.0025 0.0025 Cp   = Cs a

SVOCs
Benzo(a)anthracene 3.8 0.15 ln(Cp) = 0.5944 * ln(Cs) - 2.7078 b
Benzo(a)pyrene 4.1 0.50 ln(Cp) = 0.9750* ln(Cs) - 2.0615 b
Benzo(b)fluoranthene 4.6 1.4 Cp   = Cs*(0.310) b
Benzo(g,h,i)perylene 3.3 1.6 ln(Cp) = 1.1829* ln(Cs) - 0.9313 b
Benzo(k)fluoranthene 3.5 0.34 ln(Cp) = 0.8595* ln(Cs) - 2.1579 b
bis(2-Ethylhexyl)phthalate 2 2.0 Cp   = Cs a
Butylbenzylphthalate 0.41 0.41 Cp   = Cs a
Caprolactam 0.21 0.21 Cp   = Cs a
Carbazole 0.65 0.65 Cp   = Cs a
Chrysene 5.1 0.18 ln(Cp) = 0.5944* ln(Cs) - 2.7078 b
Dibenz(a,h)anthracene 0.8 0.10 Cp   = Cs*(0.13) b
Dibenzofuran 0.23 0.036 Cp   = Cs*(0.157) c
Fluoranthene 9.7 4.9 Cp   = Cs*(0.5) b
Indeno(1,2,3-cd)pyrene 3.6 0.40 Cp   = Cs*(0.11) b
Pyrene 7.4 5.3 Cp   = Cs*(0.72) b

Pesticides
4,4'-DDD 0.0097 0.0025 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDE 0.02 0.0043 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDT 0.022 0.0046 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
Dieldrin 0.0044 0.0018 Cp   = Cs*(0.41) b
Endrin 0.0044 0.00016 Cp   = Cs*(0.0371) c
Endrin aldehyde 0.0044 0.00028 Cp   = Cs*(0.0633) c
Methoxychlor 0.05 0.0022 Cp   = Cs*(0.0436) c

PCBs
Aroclor-1260 0.15 2.4 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 13400 67 Cp  = Cs*(0.005) e
Antimony 2.3 0.086 ln(Cp) = 0.938* ln(Cs) - 3.233 b
Barium 123 19 Cp   = Cs*(0.156) b
Cadmium 2.6 0.066 ln(Cp) = 0.546* ln(Cs) - 0.475 b
Chromium 4460 183 Cp   = Cs*(0.041) b
Cobalt 12 0.090 Cp   = Cs*(0.0075) b
Copper 79.4 11 ln(Cp) = 0.394* ln(Cs) + 0.668 b
Cyanide 2.5 2.5 Cp   = Cs a
Lead 876 12 ln(Cp) = 0.561* ln(Cs) - 1.328 b
Manganese 2050 162 Cp   = Cs*(0.079) b
Mercury 0.42 0.24 ln(Cp) = 0.538* ln(Cs)-0.958 f
Nickel 21 1.1 ln(Cp) = 0.748* ln(Cs) - 2.223 b
Selenium 5.8 3.5 ln(Cp) =1.104* ln(Cs) - 0.677 b
Silver 49.5 0.69 Cp   = Cs*(0.014) b
Vanadium 31 0.15 Cp   = Cs*(0.0048) b
Zinc 231 99 ln(Cp) = 0554* ln(Cs) + 1.575 b

Notes
(a)  No uptake equation available; values based on soil to plant uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(d)  Baes, et al., 1994.  Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(e)  Bechtel-Jacobs, 1998b.  Value from Table D-1, 90th percentile.
(f)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Cp - Concentration in plant tissue (mg/kg - body weight dry)
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TABLE C2-6
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
MAXIMUM EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wet)

Soil to Plant
 Equation  Source 

VOCs
Methyl acetate 0.013 0.013 Cp   = Cs a

SVOCs
Benzo(a)anthracene 0.73 0.055 ln(Cp) = 0.5944 * ln(Cs) - 2.7078 b
Benzo(a)pyrene 1.1 0.14 ln(Cp) = 0.9750* ln(Cs) - 2.0615 b
Benzo(b)fluoranthene 2.6 0.81 Cp   = Cs*(0.310) b
Benzo(g,h,i)perylene 1.4 0.59 ln(Cp) = 1.1829* ln(Cs) - 0.9313 b
Benzo(k)fluoranthene 0.79 0.094 ln(Cp) = 0.8595* ln(Cs) - 2.1579 b
bis(2-Ethylhexyl)phthalate 3.2 3.2 Cp   = Cs a
Butylbenzylphthalate 8.5 8.5 Cp   = Cs a
Caprolactam 0.14 0.14 Cp   = Cs a
Carbazole 8.5 8.5 Cp   = Cs a
Chrysene 1.7 0.091 ln(Cp) = 0.5944* ln(Cs) - 2.7078 b
Dibenz(a,h)anthracene 0.2 0.026 Cp   = Cs*(0.13) b
Dibenzofuran 8.5 1.3 Cp   = Cs*(0.157) c
Fluoranthene 2.1 1.1 Cp   = Cs*(0.5) b
Indeno(1,2,3-cd)pyrene 1.7 0.19 Cp   = Cs*(0.11) b
Pyrene 1.5 1.1 Cp   = Cs*(0.72) b

Pesticides
4,4'-DDD 0.022 0.0046 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDE 0.049 0.0084 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDT 0.019 0.0041 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
Dieldrin 0.085 0.035 Cp   = Cs*(0.41) b
Endrin 0.085 0.0032 Cp   = Cs*(0.0371) c
Endrin aldehyde 0.0079 0.00050 Cp   = Cs*(0.0633) c
Methoxychlor 0.023 0.0010 Cp   = Cs*(0.0436) c

PCBs
Aroclor-1260 0.088 1.4 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 13700 69 Cp  = Cs*(0.005) e
Antimony 0.86 0.034 ln(Cp) = 0.938* ln(Cs) - 3.233 b
Barium 104 16 Cp   = Cs*(0.156) b
Cadmium 3.2 0.074 ln(Cp) = 0.546* ln(Cs) - 0.475 b
Chromium 29.9 1.2 Cp   = Cs*(0.041) b
Cobalt 7.3 0.055 Cp   = Cs*(0.0075) b
Copper 83.7 11 ln(Cp) = 0.394* ln(Cs) + 0.668 b
Cyanide 1 1.0 Cp   = Cs a
Lead 306 6.6 ln(Cp) = 0.561* ln(Cs) - 1.328 b
Manganese 491 39 Cp   = Cs*(0.079) b
Mercury 1.3 0.44 ln(Cp) = 0.538* ln(Cs)-0.958 f
Nickel 21.6 1.1 ln(Cp) = 0.748* ln(Cs) - 2.223 b
Selenium 2.2 1.2 ln(Cp) =1.104* ln(Cs) - 0.677 b
Silver 12.4 0.17 Cp   = Cs*(0.014) b
Vanadium 35.5 0.17 Cp   = Cs*(0.0048) b
Zinc 302 114 ln(Cp) = 0554* ln(Cs) + 1.575 b

Notes
(a)  No uptake equation available; values based on soil to plant uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(d)  Baes, et al., 1994.  Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(e)  Bechtel-Jacobs, 1998b.  Value from Table D-1, 90th percentile.
(f)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Cp - Concentration in plant tissue (mg/kg - body weight dry)
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TABLE C2-7

TOXICITY REFERENCE VALUES FOR MEADOW VOLE

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source 
of Species and TRV (mg/kg-d)

Potential Duration Class Type
Concern 

Volatile Organics
Methyl acetate

Semivolatile Organics
Benzo(a)anthracene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(a)pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(b)fluoranthene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(g,h,i)perylene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Benzo(k)fluoranthene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
bis(2-Ethylhexyl)phthalate mouse oral in diet 105 days reproduction LOAEL 18.33 Lamb et al., 1987 (in Sample et al., 1996)
Butylbenzylphthalate NA
Caprolactam NA
Carbazole mouse oral in food (intermediate) 19-29 days reproduction NOAEL 133.3 ATSDR, 1995 1

Chrysene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Dibenz(a,h)anthracene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Dibenzofuran mouse chronic 19-29 days reproduction NOAEL 133.3 ATSDR, 1995 1

Fluoranthene mammals chronic various reproduction, growth or survival NOAEL 65.6 USEPA, 2007f
Indeno(1,2,3-cd)pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f
Pyrene mammals chronic various reproduction, growth or survival NOAEL 0.615 USEPA, 2007f

Pesticides/PCBs
4,4'-DDD mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
4,4'-DDE mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
4,4'-DDT mammals chronic various reproduction, growth or survival NOAEL 0.147 USEPA, 2007c
Dieldrin mammals chronic various reproduction, growth or survival NOAEL 65.6 USEPA, 2007i
Endrin mouse chronic 120 days reproductive NOAEL 0.092 Good and Ware, 1969  (in Sample et al., 1996)
Endrin aldehyde mouse chronic 120 days reproductive NOAEL 0.092 Good and Ware, 1969  (in Sample et al., 1996)2

Methoxychlor rat chronic 11 months reproduction NOAEL 4 Gray et al., 1988  (in Sample et al., 1996)
Aroclor-1260 mouse oral in diet (chronic) 12 months reproduction NOAEL 0.068 McCoy et al., 1995 (in Sample et al., 1996)

Metals
Aluminum mouse oral in water (chronic) 390 d reproduction NOAEL 49 Ondreicka, et al., 1966 (in Sample, et al., 1996)
Antimony mammals chronic various reproduction, growth or survival NOAEL 0.059 USEPA, 2005a
Barium mammals chronic various reproduction, growth or survival NOAEL 51.8 USEPA, 2005c
Cadmium mammals chronic various reproduction, growth or survival NOAEL 0.77 USEPA, 2005e
Chromium mammals chronic various growth and reproduction NOAEL 2.4 USEPA, 2008
Chromium, Hexavalent mammals chronic various reproduction, growth or survival NOAEL 9.24 USEPA, 2008
Cobalt mammals chronic various reproduction, growth or survival NOAEL 7.33 USEPA, 2005f
Copper mammals chronic various reproduction and  growth NOAEL 5.6 USEPA, 2007b
Cyanide rat chronic gestation and lactation reproduction NOAEL 68.7 Tewe and Maner, 1981 (in Sample et al., 1996)
Lead mammals chronic various reproduction, growth or survival NOAEL 4.7 USEPA, 2005g
Manganese mammals chronic various reproduction, growth or survival NOAEL 51.5 USEPA, 2007d
Mercury rat oral in diet (chronic) 3 gen reproduction NOAEL 0.032 Verschuuren et al., 1976 (in Sample et al., 1996)
Nickel mammals chronic various reproduction, growth or survival NOAEL 1.7 USEPA, 2007e
Selenium mammals chronic various reproduction and  growth NOAEL 0.143 USEPA, 2007g
Silver mammals chronic various reproduction and  growth NOAEL 6.02 USEPA, 2006a
Vanadium mammals chronic various reproduction, growth or survival NOAEL 4.16 USEPA, 2005h
Zinc mammals chronic various reproduction and  growth NOAEL 75.4 USEPA, 2007h

(1)  Lowest non-carcinogenic NOAEL from PAH toxicological data summarized in ATSDR (1995); test used benzo(a)pyrene.
 Carbazole and dibenzofuran were included in this group for the development of HQs.
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TABLE C2-8.  MAXIMUM EXPOSURE CALCULATIONS FOR VOLE - PROPERTY & SOUTHERN WETLAND
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlandSouthern Wetland

Volatile Organics 
Methyl acetate 0.13 0.25 0.13 NA 1.10E-02 3.64E-04 5.50E-05 1.14E-02 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 11 NA 0.28 0.62 2.35E-02 3.08E-02 NA 5.43E-02 4E-02 5E-02 NA 9E-02 43.3% 56.7% NA
Benzo(a)pyrene 9.7 NA 1.2 0.62 9.88E-02 2.72E-02 NA 1.26E-01 2E-01 4E-02 NA 2E-01 78.4% 21.6% NA
Benzo(b)fluoranthene 12 NA 3.7 0.62 3.15E-01 3.36E-02 NA 3.49E-01 5E-01 5E-02 NA 6E-01 90.4% 9.6% NA
Benzo(g,h,i)perylene 5.9 NA 3.2 0.62 2.72E-01 1.65E-02 NA 2.89E-01 4E-01 3E-02 NA 5E-01 94.3% 5.7% NA
Benzo(k)fluoranthene 9.2 NA 0.78 0.62 6.59E-02 2.58E-02 NA 9.17E-02 1E-01 4E-02 NA 1E-01 71.9% 28.1% NA
bis(2-Ethylhexyl)phthalate 2.3 NA 2.3 18 1.98E-01 6.55E-03 NA 2.05E-01 1E-02 4E-04 NA 1E-02 96.8% 3.2% NA
Caprolactam 0.61 NA 0.61 NA 5.17E-02 1.71E-03 NA 5.34E-02 NA NA NA NA NA NA NA
Carbazole 1.4 NA 1.4 133 1.14E-01 3.78E-03 NA 1.18E-01 9E-04 3E-05 NA 9E-04 96.8% 3.2% NA
Chrysene 12 NA 0.29 0.62 2.47E-02 3.36E-02 NA 5.83E-02 4E-02 5E-02 NA 9E-02 42.4% 57.6% NA
Dibenz(a,h)anthracene 1.7 NA 0.22 0.62 1.87E-02 4.76E-03 NA 2.35E-02 3E-02 8E-03 NA 4E-02 79.7% 20.3% NA
Dibenzofuran 1.2 NA 0.19 133 1.60E-02 3.36E-03 NA 1.93E-02 1E-04 3E-05 NA 1E-04 82.6% 17.4% NA
Indeno(1,2,3-cd)pyrene 5.8 NA 0.64 0.62 5.40E-02 1.62E-02 NA 7.03E-02 9E-02 3E-02 NA 1E-01 76.9% 23.1% NA

X Pyrene 24 NA 17 0.62 1.46E+00 6.72E-02 NA 1.53E+00 2E+00 1E-01 NA 2E+00 95.6% 4.4% NA
Pesticides

4,4'-DDD 0.12 NA 0.016 0.15 1.39E-03 3.36E-04 NA 1.73E-03 9E-03 2E-03 NA 1E-02 80.6% 19.4% NA
4,4'-DDE 0.21 NA 0.025 0.15 2.12E-03 5.88E-04 NA 2.71E-03 1E-02 4E-03 NA 2E-02 78.3% 21.7% NA
4,4'-DDT 1.8 NA 0.13 0.15 1.07E-02 5.04E-03 NA 1.57E-02 7E-02 3E-02 NA 1E-01 68.0% 32.0% NA
Dieldrin 0.028 NA 0.011 66 9.72E-04 7.84E-05 NA 1.05E-03 1E-05 1E-06 NA 2E-05 92.5% 7.5% NA
Endrin 0.035 NA 0.0013 0.092 1.11E-04 9.87E-05 NA 2.09E-04 1E-03 1E-03 NA 2E-03 52.9% 47.1% NA
Endrin aldehyde 0.047 NA 0.0030 0.092 2.52E-04 1.32E-04 NA 3.84E-04 3E-03 1E-03 NA 4E-03 65.7% 34.3% NA
Methoxychlor 0.057 NA 0.0025 4.0 2.10E-04 1.60E-04 NA 3.70E-04 5E-05 4E-05 NA 9E-05 56.9% 43.1% NA

Inorganics 
X Aluminum 17000 2030 85 49 4.80E+01 4.76E+01 4.47E-01 9.60E+01 1E+00 1E+00 9E-03 2E+00 50.0% 49.6% 0.5%
X Antimony 45 2.6 1.4 0.059 7.91E-01 1.26E-01 5.61E-04 9.18E-01 1E+01 2E+00 1E-02 2E+01 86.2% 13.7% 0.1%

Cadmium 2.5 0.23 0.065 0.77 3.67E-02 7.00E-03 5.06E-05 4.38E-02 5E-02 9E-03 7E-05 6E-02 83.9% 16.0% 0.1%
X Chromium 28300 436 1160 2.4 6.55E+02 7.92E+01 9.59E-02 7.35E+02 3E+02 3E+01 4E-02 3E+02 89.2% 10.8% 0.0%

Cobalt 140 12 1.1 7.3 5.93E-01 3.92E-01 2.68E-03 9.88E-01 8E-02 5E-02 4E-04 1E-01 60.0% 39.7% 0.3%
X Copper 2000 15 39 5.6 2.20E+01 5.60E+00 3.21E-03 2.76E+01 4E+00 1E+00 6E-04 5E+00 79.7% 20.3% 0.0%

Cyanide 12 5.1 12 69 6.78E+00 3.36E-02 1.12E-03 6.81E+00 1E-01 5E-04 2E-05 1E-01 99.5% 0.5% 0.0%
X Lead 1900 54 18 4.7 1.03E+01 5.32E+00 1.19E-02 1.57E+01 2E+00 1E+00 3E-03 3E+00 66.0% 34.0% 0.1%
X Manganese 1800 1760 142 52 8.03E+01 5.04E+00 3.87E-01 8.57E+01 2E+00 1E-01 8E-03 2E+00 93.7% 5.9% 0.5%
X Mercury 0.42 0.12 0.24 0.032 1.36E-01 1.18E-03 2.64E-05 1.37E-01 4E+00 4E-02 8E-04 4E+00 99.1% 0.9% 0.0%
X Nickel 440 6.7 10 1.7 5.80E+00 1.23E+00 1.47E-03 7.04E+00 3E+00 7E-01 9E-04 4E+00 82.5% 17.5% 0.0%
X Selenium 1.6 0.26 0.85 0.14 4.82E-01 4.48E-03 5.72E-05 4.87E-01 3E+00 3E-02 4E-04 3E+00 99.1% 0.9% 0.0%

Silver 700 3.8 9.8 6.0 5.53E+00 1.96E+00 8.25E-04 7.49E+00 9E-01 3E-01 1E-04 1E+00 73.8% 26.2% 0.0%
Vanadium 66 21 0.32 4.2 1.79E-01 1.85E-01 4.55E-03 3.68E-01 4E-02 4E-02 1E-03 9E-02 48.6% 50.2% 1.2%

X Zinc 1000 25 222 75 1.25E+02 2.80E+00 5.57E-03 1.28E+02 2E+00 4E-02 7E-05 2E+00 97.8% 2.2% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C2-9.  MAXIMUM EXPOSURE CALCULATIONS FOR VOLE - BLISS BROOK
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Volatile Organics 
Methyl acetate 0.0025 0.25 0.0025 NA 2.12E-04 7.00E-06 5.50E-05 2.74E-04 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 3.8 NA 0.15 0.62 1.25E-02 1.06E-02 NA 2.31E-02 2E-02 2E-02 NA 4E-02 54.0% 46.0% NA
Benzo(a)pyrene 4.1 NA 0.50 0.62 4.27E-02 1.15E-02 NA 5.41E-02 7E-02 2E-02 NA 9E-02 78.8% 21.2% NA
Benzo(b)fluoranthene 4.6 NA 1.4 0.62 1.21E-01 1.29E-02 NA 1.34E-01 2E-01 2E-02 NA 2E-01 90.4% 9.6% NA
Benzo(g,h,i)perylene 3.3 NA 1.6 0.62 1.37E-01 9.24E-03 NA 1.46E-01 2E-01 2E-02 NA 2E-01 93.7% 6.3% NA
Benzo(k)fluoranthene 3.5 NA 0.34 0.62 2.87E-02 9.80E-03 NA 3.85E-02 5E-02 2E-02 NA 6E-02 74.6% 25.4% NA
bis(2-Ethylhexyl)phthalate 2.0 NA 2.0 18 1.69E-01 5.60E-03 NA 1.75E-01 9E-03 3E-04 NA 1E-02 96.8% 3.2% NA
Butylbenzylphthalate 0.41 NA 0.41 NA 3.47E-02 1.15E-03 NA 3.59E-02 NA NA NA NA NA NA NA
Caprolactam 0.21 NA 0.21 NA 1.78E-02 5.88E-04 NA 1.84E-02 NA NA NA NA NA NA NA
Carbazole 0.65 NA 0.65 133 5.51E-02 1.82E-03 NA 5.69E-02 4E-04 1E-05 NA 4E-04 96.8% 3.2% NA
Chrysene 5.1 NA 0.18 0.62 1.49E-02 1.43E-02 NA 2.92E-02 2E-02 2E-02 NA 5E-02 51.0% 49.0% NA
Indeno(1,2,3-cd)pyrene 3.6 NA 0.40 0.62 3.35E-02 1.01E-02 NA 4.36E-02 5E-02 2E-02 NA 7E-02 76.9% 23.1% NA
Pyrene 7.4 NA 5.3 0.62 4.51E-01 2.07E-02 NA 4.72E-01 7E-01 3E-02 NA 8E-01 95.6% 4.4% NA

Pesticides
Methoxychlor 0.050 NA 0.0022 4.0 1.85E-04 1.40E-04 NA 3.25E-04 5E-05 4E-05 NA 8E-05 56.9% 43.1% NA

PCBs
X Aroclor-1260 0.15 NA 2.4 0.068 2.02E-01 4.20E-04 NA 2.03E-01 3E+00 6E-03 NA 3E+00 99.8% 0.2% NA

Inorganics 
Aluminum 13400 24 67 49 5.67E+00 3.75E+01 5.26E-03 4.32E+01 1E-01 8E-01 1E-04 9E-01 13.1% 86.9% 0.0%
Antimony 2.3 0.53 0.086 0.059 7.30E-03 6.44E-03 1.17E-04 1.39E-02 1E-01 1E-01 2E-03 2E-01 52.7% 46.5% 0.8%
Cadmium 2.6 0.069 0.066 0.77 5.63E-03 7.28E-03 1.52E-05 1.29E-02 7E-03 9E-03 2E-05 2E-02 43.6% 56.3% 0.1%

X Chromium 4460 259 183 2.4 1.55E+01 1.25E+01 5.70E-02 2.80E+01 6E+00 5E+00 2E-02 1E+01 55.2% 44.5% 0.2%
Chromium, Hexavalent 13 238 NA 9.2 NA 3.64E-02 5.24E-02 8.88E-02 NA 4E-03 6E-03 1E-02 NA 41.0% 59.0%
Copper 79 1.0 11 5.6 9.26E-01 2.22E-01 2.20E-04 1.15E+00 2E-01 4E-02 4E-05 2E-01 80.6% 19.4% 0.0%
Cyanide 2.5 7.8 2.5 69 2.12E-01 7.00E-03 1.72E-03 2.20E-01 3E-03 1E-04 2E-05 3E-03 96.0% 3.2% 0.8%
Lead 876 0.34 12 4.7 1.00E+00 2.45E+00 7.48E-05 3.46E+00 2E-01 5E-01 2E-05 7E-01 29.1% 70.9% 0.0%
Manganese 2050 1630 162 52 1.37E+01 5.74E+00 3.59E-01 1.98E+01 3E-01 1E-01 7E-03 4E-01 69.2% 29.0% 1.8%
Mercury 0.42 0.10 0.24 0.032 2.04E-02 1.18E-03 2.20E-05 2.16E-02 6E-01 4E-02 7E-04 7E-01 94.4% 5.5% 0.1%

X Selenium 5.8 2.5 3.5 0.14 3.00E-01 1.62E-02 5.50E-04 3.16E-01 2E+00 1E-01 4E-03 2E+00 94.7% 5.1% 0.2%
Silver 50 0.50 0.69 6.0 5.87E-02 1.39E-01 1.10E-04 1.97E-01 1E-02 2E-02 2E-05 3E-02 29.7% 70.2% 0.1%
Vanadium 31 2.5 0.15 4.2 1.26E-02 8.68E-02 5.50E-04 1.00E-01 3E-03 2E-02 1E-04 2E-02 12.6% 86.8% 0.6%
Zinc 231 33 99 75 8.34E+00 6.47E-01 7.26E-03 9.00E+00 1E-01 9E-03 1E-04 1E-01 92.7% 7.2% 0.1%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C2-10.  MAXIMUM EXPOSURE CALCULATIONS FOR VOLE - REFERENCE
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Volatile Organics 
Methyl acetate 0.013 0.25 0.013 NA 1.10E-03 3.64E-05 5.50E-05 1.19E-03 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 0.73 NA 0.055 0.62 4.68E-03 2.04E-03 NA 6.73E-03 8E-03 3E-03 NA 1E-02 69.6% 30.4% NA
Benzo(a)pyrene 1.1 NA 0.14 0.62 1.18E-02 3.08E-03 NA 1.49E-02 2E-02 5E-03 NA 2E-02 79.3% 20.7% NA
Benzo(b)fluoranthene 2.6 NA 0.81 0.62 6.83E-02 7.28E-03 NA 7.55E-02 1E-01 1E-02 NA 1E-01 90.4% 9.6% NA
Benzo(g,h,i)perylene 1.4 NA 0.59 0.62 4.97E-02 3.92E-03 NA 5.36E-02 8E-02 6E-03 NA 9E-02 92.7% 7.3% NA
Benzo(k)fluoranthene 0.79 NA 0.094 0.62 7.99E-03 2.21E-03 NA 1.02E-02 1E-02 4E-03 NA 2E-02 78.3% 21.7% NA
bis(2-Ethylhexyl)phthalate 3.2 NA 3.2 18 2.71E-01 8.96E-03 NA 2.80E-01 1E-02 5E-04 NA 2E-02 96.8% 3.2% NA
Butylbenzylphthalate 8.5 NA 8.5 NA 7.20E-01 2.38E-02 NA 7.44E-01 NA NA NA NA NA NA NA
Caprolactam 0.14 NA 0.14 NA 1.19E-02 3.92E-04 NA 1.23E-02 NA NA NA NA NA NA NA
Carbazole 8.5 NA 8.5 133 7.20E-01 2.38E-02 NA 7.44E-01 5E-03 2E-04 NA 6E-03 96.8% 3.2% NA
Chrysene 1.7 NA 0.091 0.62 7.74E-03 4.76E-03 NA 1.25E-02 1E-02 8E-03 NA 2E-02 61.9% 38.1% NA
Dibenz(a,h)anthracene 0.20 NA 0.026 0.62 2.20E-03 5.60E-04 NA 2.76E-03 4E-03 9E-04 NA 4E-03 79.7% 20.3% NA
Dibenzofuran 8.5 NA 1.3 133 1.13E-01 2.38E-02 NA 1.37E-01 8E-04 2E-04 NA 1E-03 82.6% 17.4% NA
Fluoranthene 2.1 NA 1.1 66 8.89E-02 5.88E-03 NA 9.48E-02 1E-03 9E-05 NA 1E-03 93.8% 6.2% NA
Indeno(1,2,3-cd)pyrene 1.7 NA 0.19 0.62 1.58E-02 4.76E-03 NA 2.06E-02 3E-02 8E-03 NA 3E-02 76.9% 23.1% NA
Pyrene 1.5 NA 1.1 0.62 9.15E-02 4.20E-03 NA 9.57E-02 1E-01 7E-03 NA 2E-01 95.6% 4.4% NA

Pesticides
4,4'-DDD 0.022 NA 0.0046 0.15 3.89E-04 6.16E-05 NA 4.50E-04 3E-03 4E-04 NA 3E-03 86.3% 13.7% NA
4,4'-DDE 0.049 NA 0.0084 0.15 7.10E-04 1.37E-04 NA 8.48E-04 5E-03 9E-04 NA 6E-03 83.8% 16.2% NA
4,4'-DDT 0.019 NA 0.0041 0.15 3.48E-04 5.32E-05 NA 4.01E-04 2E-03 4E-04 NA 3E-03 86.7% 13.3% NA
Dieldrin 0.085 NA 0.035 66 2.95E-03 2.38E-04 NA 3.19E-03 4E-05 4E-06 NA 5E-05 92.5% 7.5% NA
Endrin 0.085 NA 0.0032 0.092 2.67E-04 2.38E-04 NA 5.05E-04 3E-03 3E-03 NA 5E-03 52.9% 47.1% NA
Endrin aldehyde 0.0079 NA 0.00050 0.092 4.24E-05 2.21E-05 NA 6.45E-05 5E-04 2E-04 NA 7E-04 65.7% 34.3% NA
Methoxychlor 0.023 NA 0.0010 4.0 8.49E-05 6.44E-05 NA 1.49E-04 2E-05 2E-05 NA 4E-05 56.9% 43.1% NA

PCBs
X Aroclor-1260 0.088 NA 1.4 0.068 1.19E-01 2.46E-04 NA 1.19E-01 2E+00 4E-03 NA 2E+00 99.8% 0.2% NA

Inorganics 
Aluminum 13700 47 69 49 5.80E+00 3.84E+01 1.04E-02 4.42E+01 1E-01 8E-01 2E-04 9E-01 13.1% 86.8% 0.0%
Antimony 0.86 0.47 0.034 0.059 2.90E-03 2.41E-03 1.03E-04 5.41E-03 5E-02 4E-02 2E-03 9E-02 53.6% 44.5% 1.9%
Barium 104 80 16 52 1.37E+00 2.91E-01 1.75E-02 1.68E+00 3E-02 6E-03 3E-04 3E-02 81.7% 17.3% 1.0%
Cadmium 3.2 2.0 0.074 0.77 6.30E-03 8.96E-03 4.40E-04 1.57E-02 8E-03 1E-02 6E-04 2E-02 40.1% 57.1% 2.8%
Chromium 30 1.1 1.2 2.4 1.04E-01 8.37E-02 2.42E-04 1.88E-01 4E-02 3E-02 1E-04 8E-02 55.3% 44.6% 0.1%
Chromium, Hexavalent 0.050 0.25 NA 9.2 NA 1.40E-04 5.50E-05 1.95E-04 NA 2E-05 6E-06 2E-05 NA 71.8% 28.2%
Cobalt 7.3 2.3 0.055 7.3 4.64E-03 2.04E-02 5.06E-04 2.56E-02 6E-04 3E-03 7E-05 3E-03 18.1% 79.9% 2.0%
Copper 84 1.0 11 5.6 9.45E-01 2.34E-01 2.20E-04 1.18E+00 2E-01 4E-02 4E-05 2E-01 80.1% 19.9% 0.0%
Cyanide 1.0 22 1.0 69 8.47E-02 2.80E-03 4.75E-03 9.23E-02 1E-03 4E-05 7E-05 1E-03 91.8% 3.0% 5.2%
Lead 306 0.46 6.6 4.7 5.57E-01 8.57E-01 1.01E-04 1.41E+00 1E-01 2E-01 2E-05 3E-01 39.4% 60.6% 0.0%
Manganese 491 1910 39 52 3.29E+00 1.37E+00 4.20E-01 5.08E+00 6E-02 3E-02 8E-03 1E-01 64.7% 27.1% 8.3%
Mercury 1.3 0.10 0.44 0.032 3.74E-02 3.64E-03 2.20E-05 4.11E-02 1E+00 1E-01 7E-04 1E+00 91.1% 8.9% 0.1%
Nickel 22 4.4 1.1 1.7 9.13E-02 6.05E-02 9.68E-04 1.53E-01 5E-02 4E-02 6E-04 9E-02 59.8% 39.6% 0.6%
Selenium 2.2 2.5 1.2 0.14 1.03E-01 6.16E-03 5.50E-04 1.09E-01 7E-01 4E-02 4E-03 8E-01 93.9% 5.6% 0.5%
Silver 12 0.50 0.17 6.0 1.47E-02 3.47E-02 1.10E-04 4.95E-02 2E-03 6E-03 2E-05 8E-03 29.7% 70.1% 0.2%
Vanadium 36 0.69 0.17 4.2 1.44E-02 9.94E-02 1.52E-04 1.14E-01 3E-03 2E-02 4E-05 3E-02 12.7% 87.2% 0.1%
Zinc 302 33 114 75 9.68E+00 8.46E-01 7.35E-03 1.05E+01 1E-01 1E-02 1E-04 1E-01 91.9% 8.0% 0.1%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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APPENDIX C3 – ROBIN MODEL 



TABLE C3-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: American Robin - Max

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C3-2 and C3-
3

mg/kg or ug/L see Tables C3-2 and C3-
3

Dosefood (mg/kg BW-day) = 
BW Body Weight 0.0773 - 0.0862 kg a (FID x Pfoodx Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 1.3375 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.214 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.836 fraction on a dry weight basis d

WCfood Water content (% moisture),  tissue 0.84 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.164 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.14 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult.  Source:  Sample and Suter (1994)

b  Calculated from FID using WC of food

c  Based on American woodcock. Source: USEPA, 2007a

d  Based on diet composition which assumes that 16.4% of diet is soil ingestion and the balance is earthworms (USEPA, 2007a)

e  Average % moisture measured in earthworm tissue.  Source:  Sample and Suter (1994); USEPA, 2007a

f  Estimated soil ingestion rate is based on the 90th percental value for  American woodcock (USEPA, 2007a) 

g  Estimated value from Sample and Suter (1994)

h  Based on home range smaller than the exposure area. Source:  USEPA, 1993

i  Assumes no migration, population present year-round

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C3-2.  SUMMARY INFORMATION - SOIL MAXIMUM CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
VOCs (mg/Kg)
Methyl acetate 0.13 0.0025 0.013

SVOCs (mg/Kg)
Benzo(a)anthracene 11 3.8 0.73
Benzo(a)pyrene 9.7 4.1 1.1
Benzo(b)fluoranthene 12 4.6 2.6
Benzo(g,h,i)perylene 5.9 3.3 1.4
Benzo(k)fluoranthene 9.2 3.5 0.79
bis(2-Ethylhexyl)phthalate 2.3 2.0 3.2
Butylbenzylphthalate 3.2 0.41 8.5
Caprolactam 0.61 0.21 0.14
Carbazole 1.4 0.65 8.5
Chrysene 12 5.1 1.7
Dibenz(a,h)anthracene 1.7 0.80 0.20
Dibenzofuran 1.2 0.23 8.5
Fluoranthene 30 9.7 2.1
Indeno(1,2,3-cd)pyrene 5.8 3.6 1.7
Pyrene 24 7.4 1.5

Pesticides (mg/Kg)
4,4'-DDD 0.12 0.0097 0.022
4,4'-DDE 0.21 0.020 0.049
4,4'-DDT 1.8 0.022 0.019
Dieldrin 0.028 0.0044 0.085
Endrin 0.035 0.0044 0.085
Endrin aldehyde 0.047 0.0044 0.0079
Methoxychlor 0.057 0.050 0.023

PCBs (mg/Kg)
Aroclor-1260 0.21 0.15 0.088

Metals - Total (mg/Kg)1

Aluminum 17000 13400 13700
Antimony 45 2.3 0.86
Barium 390 123 104
Cadmium 2.5 2.6 3.2
Chromium 28300 4460 30
Chromium, Hexavalent 126 13 0.050
Cobalt 140 12 7.3
Copper 2000 79 84
Cyanide 12 2.5 1.0
Lead 1900 876 306
Manganese 1800 2050 491
Mercury 0.42 0.42 1.3
Nickel 440 21 22
Selenium 1.6 5.8 2.2
Silver 700 50 12
Vanadium 66 31 36
Zinc 1000 231 302

Notes
(1) Hexavalent chromium was not a COPC in soil; only in surface water for Bliss Brook
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

not included in screening model if in a non-reference exposure area.
Green shading:  not a COPC for that exposure area; not included in screening model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
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TABLE C3-3.  SUMMARY INFORMATION - SURFACE WATER MAXIMUM CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
VOCs (ug/L)
Methyl acetate 0.25 0.25 0.25

SVOCs (ug/L)
Benzo(a)anthracene NA NA NA
Benzo(a)pyrene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA
Butylbenzylphthalate NA NA NA
Caprolactam NA NA NA
Carbazole NA NA NA
Chrysene NA NA NA
Dibenz(a,h)anthracene NA NA NA
Dibenzofuran NA NA NA
Fluoranthene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Pyrene NA NA NA

Pesticides (ug/L)
4,4'-DDD NA NA NA
4,4'-DDE NA NA NA
4,4'-DDT NA NA NA
Dieldrin NA NA NA
Endrin NA NA NA
Endrin aldehyde NA NA NA
Methoxychlor NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA

Metals - Dissolved (ug/L)
Aluminum 2030 24 47
Antimony 2.6 0.53 0.47
Barium 144 101 80
Cadmium 0.23 0.069 2.0
Chromium 436 259 1.1
Chromium, Hexavalent 1.0 238 0.25
Cobalt 12 8.1 2.3
Copper 15 1.0 1.0
Cyanide 5.1 7.8 22
Lead 54 0.34 0.46
Manganese 1760 1630 1910
Mercury 0.12 0.10 0.10
Nickel 6.7 4.1 4.4
Selenium 0.26 2.5 2.5
Silver 3.8 0.50 0.50
Vanadium 21 2.5 0.69
Zinc 25 33 33

Notes
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

only included in screening model if there is a corresponding sediment COPC.
NA - Not Analyzed or Not Available
Cyanide is a total value.
COPC - Chemical of Potential Concern
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TABLE C3-4
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
MAXIMUM EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - earthworm
 (dry wet)  Soil to Earthworms Equation  Source 

VOCs
Methyl acetate 0.13 0.13 Ce   = Cs a

SVOCs
Benzo(a)anthracene 11 17 Ce   = Cs*(1.59) b
Benzo(a)pyrene 9.7 13 Ce   = Cs*(1.33) b
Benzo(b)fluoranthene 12 31 Ce   = Cs*(2.6) b
Benzo(g,h,i)perylene 5.9 17 Ce   = Cs*(2.94) b
Benzo(k)fluoranthene 9.2 24 Ce   = Cs*(2.6) b
bis(2-Ethylhexyl)phthalate 2.34 2.3 Ce   = Cs a
Butylbenzylphthalate 3.2 3.2 Ce   = Cs a
Caprolactam 0.61 0.61 Ce   = Cs a
Carbazole 1.35 1.4 Ce   = Cs a
Chrysene 12 27 Ce   = Cs*(2.29) b
Dibenz(a,h)anthracene 1.7 3.9 Ce   = Cs*(2.31) a
Dibenzofuran 1.2 1.2 Ce   = Cs a
Fluoranthene 30 91 Ce   = Cs*(3.04) b
Indeno(1,2,3-cd)pyrene 5.8 17 Ce   = Cs*(2.86) b
Pyrene 24 42 Ce   = Cs*(1.75) b

Pesticides
4,4'-DDD 0.12 0.73 ln(Ce) = 0.6975 * ln(Cs) + 1.1613 b
4,4'-DDE 0.21 3.0 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 b
4,4'-DDT 1.8 20 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 b
Dieldrin 0.028 0.41 Ce   = Cs*(14.7) b
Endrin 0.03525 0.035 Ce   = Cs a
Endrin aldehyde 0.047 0.047 Ce   = Cs a
Methoxychlor 0.057 0.057 Ce   = Cs a

PCBs
Aroclor-1260 0.205 3.3 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 17000 3400 Ce   = Cs*(0.2) d
Antimony 45 45 Ce   = Cs b
Barium 390 35 Ce   = Cs*(0.091) b
Cadmium 2.5 17 ln(Ce) = 0.795 * ln(Cs) + 2.114 b
Chromium 28300 8660 Ce   = Cs*(0.306) b
Cobalt 140 17 Ce   = Cs*(0.122) b
Copper 2000 1030 Ce   = Cs*(0.515) b
Cyanide 12 12 Ce   = Cs a
Lead 1900 356 ln(Ce) = 0.807 * ln(Cs) - 0.218 b
Manganese 1800 74 ln(Ce) = 0.682 * ln(Cs) -0.809 b
Mercury 0.42 0.81 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 e
Nickel 440 2081 Ce   = Cs*(4.730) c
Selenium 1.6 1.3 ln(Ce) = 0.733 * ln(Cs) - 0.075 b
Silver 700 1432 Ce   = Cs*(2.045) b
Vanadium 66 2.8 Ce   = Cs*(0.042) b
Zinc 1000 824 ln(Ce) = 0.328 * ln(Cs) + 4.449 b

Notes
(a)  No uptake equation available; values based on soil to Earthworm uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  Sample, et al., 1998. Uptake Factor, 90th percentile from Table 11. 
(d)  Sample, et al., 1998. Highest observed  Uptake Factor for aluminum, from Table 16. 
(e)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Ce - Concentration in Earthworms (mg/kg - body weight dry)
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TABLE C3-5
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
MAXIMUM EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - earthworm
 (dry wet)  Soil to Earthworms Equation  Source 

VOCs
Methyl acetate 0.0025 0.0025 Ce   = Cs a

SVOCs
Benzo(a)anthracene 3.8 6.0 Ce   = Cs*(1.59) b
Benzo(a)pyrene 4.1 5.5 Ce   = Cs*(1.33) b
Benzo(b)fluoranthene 4.6 12 Ce   = Cs*(2.6) b
Benzo(g,h,i)perylene 3.3 9.7 Ce   = Cs*(2.94) b
Benzo(k)fluoranthene 3.5 9.1 Ce   = Cs*(2.6) b
bis(2-Ethylhexyl)phthalate 2 2.0 Ce   = Cs a
Butylbenzylphthalate 0.41 0.41 Ce   = Cs a
Caprolactam 0.21 0.21 Ce   = Cs a
Carbazole 0.65 0.65 Ce   = Cs a
Chrysene 5.1 12 Ce   = Cs*(2.29) b
Dibenz(a,h)anthracene 0.8 1.8 Ce   = Cs*(2.31) a
Dibenzofuran 0.23 0.23 Ce   = Cs a
Fluoranthene 9.7 29 Ce   = Cs*(3.04) b
Indeno(1,2,3-cd)pyrene 3.6 10 Ce   = Cs*(2.86) b
Pyrene 7.4 13 Ce   = Cs*(1.75) b

Pesticides
4,4'-DDD 0.0097 0.13 ln(Ce) = 0.6975 * ln(Cs) + 1.1613 b
4,4'-DDE 0.02 0.38 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 b
4,4'-DDT 0.022 0.41 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 b
Dieldrin 0.0044 0.065 Ce   = Cs*(14.7) b
Endrin 0.0044 0.0044 Ce   = Cs a
Endrin aldehyde 0.0044 0.0044 Ce   = Cs a
Methoxychlor 0.05 0.050 Ce   = Cs a

PCBs
Aroclor-1260 0.15 2.4 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 13400 2680 Ce   = Cs*(0.2) d
Antimony 2.3 2.3 Ce   = Cs b
Barium 123 11 Ce   = Cs*(0.091) b
Cadmium 2.6 18 ln(Ce) = 0.795 * ln(Cs) + 2.114 b
Chromium 4460 1365 Ce   = Cs*(0.306) b
Cobalt 12 1.5 Ce   = Cs*(0.122) b
Copper 79.4 41 Ce   = Cs*(0.515) b
Cyanide 2.5 2.5 Ce   = Cs a
Lead 876 191 ln(Ce) = 0.807 * ln(Cs) - 0.218 b
Manganese 2050 81 ln(Ce) = 0.682 * ln(Cs) -0.809 b
Mercury 0.42 0.81 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 e
Nickel 21 99 Ce   = Cs*(4.730) c
Selenium 5.8 3.4 ln(Ce) = 0.733 * ln(Cs) - 0.075 b
Silver 49.5 101 Ce   = Cs*(2.045) b
Vanadium 31 1.3 Ce   = Cs*(0.042) b
Zinc 231 510 ln(Ce) = 0.328 * ln(Cs) + 4.449 b

Notes
(a)  No uptake equation available; values based on soil to Earthworm uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  Sample, et al., 1998. Uptake Factor, 90th percentile from Table 11. 
(d)  Sample, et al., 1998. Highest observed  Uptake Factor for aluminum, from Table 16. 
(e)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Ce - Concentration in Earthworms (mg/kg - body weight dry)
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TABLE C3-6
ESTIMATION OF COPC CONCENTRATIONS IN EARTHWORM TISSUE 
MAXIMUM EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Ce

mg/kg - earthworm
 (dry wet)  Soil to Earthworms Equation  Source 

VOCs
Methyl acetate 0.013 0.013 Ce   = Cs a

SVOCs
Benzo(a)anthracene 0.73 1.2 Ce   = Cs*(1.59) b
Benzo(a)pyrene 1.1 1.5 Ce   = Cs*(1.33) b
Benzo(b)fluoranthene 2.6 6.8 Ce   = Cs*(2.6) b
Benzo(g,h,i)perylene 1.4 4.1 Ce   = Cs*(2.94) b
Benzo(k)fluoranthene 0.79 2.1 Ce   = Cs*(2.6) b
bis(2-Ethylhexyl)phthalate 3.2 3.2 Ce   = Cs a
Butylbenzylphthalate 8.5 8.5 Ce   = Cs a
Caprolactam 0.14 0.14 Ce   = Cs a
Carbazole 8.5 8.5 Ce   = Cs a
Chrysene 1.7 3.9 Ce   = Cs*(2.29) b
Dibenz(a,h)anthracene 0.2 0.46 Ce   = Cs*(2.31) a
Dibenzofuran 8.5 8.5 Ce   = Cs a
Fluoranthene 2.1 6.4 Ce   = Cs*(3.04) b
Indeno(1,2,3-cd)pyrene 1.7 4.9 Ce   = Cs*(2.86) b
Pyrene 1.5 2.6 Ce   = Cs*(1.75) b

Pesticides
4,4'-DDD 0.022 0.22 ln(Ce) = 0.6975 * ln(Cs) + 1.1613 b
4,4'-DDE 0.049 0.84 ln(Ce) = 0.8804 * ln(Cs) + 2.4771 b
4,4'-DDT 0.019 0.36 ln(Ce) = 0.8689 * ln(Cs) + 2.1247 b
Dieldrin 0.085 1.2 Ce   = Cs*(14.7) b
Endrin 0.085 0.085 Ce   = Cs a
Endrin aldehyde 0.0079 0.0079 Ce   = Cs a
Methoxychlor 0.023 0.023 Ce   = Cs a

PCBs
Aroclor-1260 0.088 1.4 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 13700 2740 Ce   = Cs*(0.2) d
Antimony 0.86 0.86 Ce   = Cs b
Barium 104 9.5 Ce   = Cs*(0.091) b
Cadmium 3.2 21 ln(Ce) = 0.795 * ln(Cs) + 2.114 b
Chromium 29.9 9.1 Ce   = Cs*(0.306) b
Cobalt 7.3 0.89 Ce   = Cs*(0.122) b
Copper 83.7 43 Ce   = Cs*(0.515) b
Cyanide 1 1.0 Ce   = Cs a
Lead 306 82 ln(Ce) = 0.807 * ln(Cs) - 0.218 b
Manganese 491 30 ln(Ce) = 0.682 * ln(Cs) -0.809 b
Mercury 1.3 1.2 ln(Ce) = 0.3369 * ln(Cs) + 0.0781 e
Nickel 21.6 102 Ce   = Cs*(4.730) c
Selenium 2.2 1.7 ln(Ce) = 0.733 * ln(Cs) - 0.075 b
Silver 12.4 25 Ce   = Cs*(2.045) b
Vanadium 35.5 1.5 Ce   = Cs*(0.042) b
Zinc 302 557 ln(Ce) = 0.328 * ln(Cs) + 4.449 b

Notes
(a)  No uptake equation available; values based on soil to Earthworm uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  Sample, et al., 1998. Uptake Factor, 90th percentile from Table 11. 
(d)  Sample, et al., 1998. Highest observed  Uptake Factor for aluminum, from Table 16. 
(e)  Sample, et al., 1998. Simple Regression equation for mercury, from Table 4. 

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Ce - Concentration in Earthworms (mg/kg - body weight dry)
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TABLE C3-7

TOXICITY REFERENCE VALUES FOR ROBIN

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)
Concern

Volatile Organics
Methyl acetate NA

Semivolatile Organics
Benzo(a)anthracene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

Benzo(a)pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

Benzo(b)fluoranthene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

Benzo(g,h,i)perylene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

Benzo(k)fluoranthene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

bis(2-Ethylhexyl)phthalate ringed dove chronic 4 weeks reproduction NOAEL 18.3 Peakall, 1974  (in Sample et al., 1996)
Butylbenzylphthalate NA
Caprolactam NA
Carbazole NA
Chrysene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

Dibenz(a,h)anthracene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

Dibenzofuran NA
Fluoranthene bobwhite chronic 10 days growth and survival NOAEL 1653 Landis Assoc Inc, 1985 (in USEPA, 2007f)2

Indeno(1,2,3-cd)pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

Pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)1

Pesticides/PCBs
4,4'-DDD avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDE avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
Dieldrin avian chronic various reproduction, growth or survival NOAEL 0.0709 USEPA, 2005i
Endrin Mallard duck chronic 120 days reproduction NOAEL 0.3 Spann et al., 1986 (in Sample et al., 1996)
Endrin aldehyde Mallard duck chronic 120 days reproduction NOAEL 0.3 Spann et al., 1986 (in Sample et al., 1996)3

Methoxychlor NA
Aroclor 1260 ring-necked pheasantchronic 17 weeks reproduction NOAEL 0.18 Dahlgren et al, 1972 (in Sample et al., 1996)

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Antimony NA no data identified by USEPA, 2005a
Barium chicken chronic 4 weeks survival (1-day old chicks) NOAEL 208.26 Johnson et al., 1960 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth NOAEL 1.47 USEPA, 2005e
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Chromium, Hexavalent avian chronic various reproduction, growth or survival NOAEL NA USEPA, 2008
Cobalt avian chronic various growth NOAEL 7.61 USEPA, 2005f
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Cyanide NA
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005g
Manganese avian chronic various reproduction and growth NOAEL 179 USEPA, 2007d
Mercury mallard duck chronic 3 generations reproduction NOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Nickel avian chronic various reproduction and growth NOAEL 6.71 USEPA, 2007e
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006a
Vanadium avian chronic various reproduction, growth or survival NOAEL 0.344 USEPA, 2005h
Zinc avian chronic various reproduction and growth NOAEL 66.1 USEPA, 2007h

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

(2)  Based on a value for Naphthalene

NA - Not available

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C3-8.  MAXIMUM EXPOSURE CALCULATIONS FOR ROBIN - PROPERTY & SOUTHERN WETLAND
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlandSouthern Wetland

Volatile Organics 
Methyl acetate 0.13 0.25 0.13 NA 2.33E-02 4.56E-03 3.50E-05 2.79E-02 NA NA NA NA NA NA NA

Semivolatile Organics 
X Benzo(a)anthracene 11 NA 17 2.0 3.13E+00 3.86E-01 NA 3.52E+00 2E+00 2E-01 NA 2E+00 89.0% 11.0% NA

Benzo(a)pyrene 9.7 NA 13 2.0 2.31E+00 3.40E-01 NA 2.65E+00 1E+00 2E-01 NA 1E+00 87.1% 12.9% NA
X Benzo(b)fluoranthene 12 NA 31 2.0 5.58E+00 4.21E-01 NA 6.00E+00 3E+00 2E-01 NA 3E+00 93.0% 7.0% NA
X Benzo(g,h,i)perylene 5.9 NA 17 2.0 3.10E+00 2.07E-01 NA 3.31E+00 2E+00 1E-01 NA 2E+00 93.7% 6.3% NA
X Benzo(k)fluoranthene 9.2 NA 24 2.0 4.28E+00 3.23E-01 NA 4.60E+00 2E+00 2E-01 NA 2E+00 93.0% 7.0% NA

bis(2-Ethylhexyl)phthalate 2.3 NA 2.3 18 4.19E-01 8.21E-02 NA 5.01E-01 2E-02 4E-03 NA 3E-02 83.6% 16.4% NA
Caprolactam 0.61 NA 0.61 NA 1.09E-01 2.14E-02 NA 1.31E-01 NA NA NA NA NA NA NA
Carbazole 1.4 NA 1.4 NA 2.42E-01 4.74E-02 NA 2.89E-01 NA NA NA NA NA NA NA

X Chrysene 12 NA 27 2.0 4.92E+00 4.21E-01 NA 5.34E+00 2E+00 2E-01 NA 3E+00 92.1% 7.9% NA
Dibenz(a,h)anthracene 1.7 NA 3.9 2.0 7.03E-01 5.97E-02 NA 7.62E-01 4E-01 3E-02 NA 4E-01 92.2% 7.8% NA
Dibenzofuran 1.2 NA 1.2 NA 2.15E-01 4.21E-02 NA 2.57E-01 NA NA NA NA NA NA NA

X Indeno(1,2,3-cd)pyrene 5.8 NA 17 2.0 2.97E+00 2.04E-01 NA 3.17E+00 1E+00 1E-01 NA 2E+00 93.6% 6.4% NA
X Pyrene 24 NA 42 2.0 7.51E+00 8.42E-01 NA 8.36E+00 4E+00 4E-01 NA 4E+00 89.9% 10.1% NA

Pesticides
4,4'-DDD 0.12 NA 0.73 0.23 1.30E-01 4.21E-03 NA 1.34E-01 6E-01 2E-02 NA 6E-01 96.9% 3.1% NA

X 4,4'-DDE 0.21 NA 3.0 0.23 5.39E-01 7.37E-03 NA 5.46E-01 2E+00 3E-02 NA 2E+00 98.7% 1.3% NA
X 4,4'-DDT 1.8 NA 20 0.23 3.57E+00 6.32E-02 NA 3.64E+00 2E+01 3E-01 NA 2E+01 98.3% 1.7% NA

Dieldrin 0.028 NA 0.41 0.071 7.36E-02 9.83E-04 NA 7.46E-02 1E+00 1E-02 NA 1E+00 98.7% 1.3% NA
Endrin 0.035 NA 0.035 0.30 6.31E-03 1.24E-03 NA 7.54E-03 2E-02 4E-03 NA 3E-02 83.6% 16.4% NA
Endrin aldehyde 0.047 NA 0.047 0.30 8.41E-03 1.65E-03 NA 1.01E-02 3E-02 5E-03 NA 3E-02 83.6% 16.4% NA
Methoxychlor 0.057 NA 0.057 NA 1.02E-02 2.00E-03 NA 1.22E-02 NA NA NA NA NA NA NA

Inorganics 
X Aluminum 17000 2030 3400 110 6.08E+02 5.97E+02 2.84E-01 1.21E+03 6E+00 5E+00 3E-03 1E+01 50.5% 49.5% 0.0%

Antimony 45 2.6 45 NA 8.05E+00 1.58E+00 3.57E-04 9.63E+00 NA NA NA NA NA NA NA
X Cadmium 2.5 0.23 17 1.5 3.07E+00 8.77E-02 3.22E-05 3.16E+00 2E+00 6E-02 2E-05 2E+00 97.2% 2.8% 0.0%
X Chromium 28300 436 8660 2.7 1.55E+03 9.93E+02 6.10E-02 2.54E+03 6E+02 4E+02 2E-02 1E+03 60.9% 39.1% 0.0%

Cobalt 140 12 17 7.6 3.06E+00 4.91E+00 1.71E-03 7.97E+00 4E-01 6E-01 2E-04 1E+00 38.3% 61.6% 0.0%
X Copper 2000 15 1030 4.1 1.84E+02 7.02E+01 2.04E-03 2.54E+02 5E+01 2E+01 5E-04 6E+01 72.4% 27.6% 0.0%

Cyanide 12 5.1 12 NA 2.15E+00 4.21E-01 7.14E-04 2.57E+00 NA NA NA NA NA NA NA
X Lead 1900 54 356 1.6 6.37E+01 6.67E+01 7.57E-03 1.30E+02 4E+01 4E+01 5E-03 8E+01 48.8% 51.2% 0.0%

Manganese 1800 1760 74 179 1.32E+01 6.32E+01 2.46E-01 7.66E+01 7E-02 4E-01 1E-03 4E-01 17.3% 82.4% 0.3%
X Mercury 0.42 0.12 0.81 0.064 1.44E-01 1.47E-02 1.68E-05 1.59E-01 2E+00 2E-01 3E-04 2E+00 90.7% 9.3% 0.0%
X Nickel 440 6.7 2081 6.7 3.72E+02 1.54E+01 9.38E-04 3.88E+02 6E+01 2E+00 1E-04 6E+01 96.0% 4.0% 0.0%

Selenium 1.6 0.26 1.3 0.29 2.34E-01 5.62E-02 3.64E-05 2.90E-01 8E-01 2E-01 1E-04 1E+00 80.7% 19.3% 0.0%
X Silver 700 3.8 1432 2.0 2.56E+02 2.46E+01 5.25E-04 2.81E+02 1E+02 1E+01 3E-04 1E+02 91.2% 8.8% 0.0%
X Vanadium 66 21 2.8 0.34 4.96E-01 2.32E+00 2.90E-03 2.82E+00 1E+00 7E+00 8E-03 8E+00 17.6% 82.3% 0.1%
X Zinc 1000 25 824 66 1.48E+02 3.51E+01 3.54E-03 1.83E+02 2E+00 5E-01 5E-05 3E+00 80.8% 19.2% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C3-9.  MAXIMUM EXPOSURE CALCULATIONS FOR ROBIN - BLISS BROOK
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Volatile Organics 
Methyl acetate 0.0025 0.25 0.0025 NA 4.47E-04 8.77E-05 3.50E-05 5.70E-04 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 3.8 NA 6.0 2.0 1.08E+00 1.33E-01 NA 1.21E+00 5E-01 7E-02 NA 6E-01 89.0% 11.0% NA
Benzo(a)pyrene 4.1 NA 5.5 2.0 9.76E-01 1.44E-01 NA 1.12E+00 5E-01 7E-02 NA 6E-01 87.1% 12.9% NA
Benzo(b)fluoranthene 4.6 NA 12 2.0 2.14E+00 1.61E-01 NA 2.30E+00 1E+00 8E-02 NA 1E+00 93.0% 7.0% NA
Benzo(g,h,i)perylene 3.3 NA 9.7 2.0 1.74E+00 1.16E-01 NA 1.85E+00 9E-01 6E-02 NA 9E-01 93.7% 6.3% NA
Benzo(k)fluoranthene 3.5 NA 9.1 2.0 1.63E+00 1.23E-01 NA 1.75E+00 8E-01 6E-02 NA 9E-01 93.0% 7.0% NA
bis(2-Ethylhexyl)phthalate 2.0 NA 2.0 18 3.58E-01 7.02E-02 NA 4.28E-01 2E-02 4E-03 NA 2E-02 83.6% 16.4% NA
Butylbenzylphthalate 0.41 NA 0.41 NA 7.34E-02 1.44E-02 NA 8.77E-02 NA NA NA NA NA NA NA
Caprolactam 0.21 NA 0.21 NA 3.76E-02 7.37E-03 NA 4.49E-02 NA NA NA NA NA NA NA
Carbazole 0.65 NA 0.65 NA 1.16E-01 2.28E-02 NA 1.39E-01 NA NA NA NA NA NA NA
Chrysene 5.1 NA 12 2.0 2.09E+00 1.79E-01 NA 2.27E+00 1E+00 9E-02 NA 1E+00 92.1% 7.9% NA
Indeno(1,2,3-cd)pyrene 3.6 NA 10 2.0 1.84E+00 1.26E-01 NA 1.97E+00 9E-01 6E-02 NA 1E+00 93.6% 6.4% NA
Pyrene 7.4 NA 13 2.0 2.32E+00 2.60E-01 NA 2.58E+00 1E+00 1E-01 NA 1E+00 89.9% 10.1% NA

Pesticides
Methoxychlor 0.050 NA 0.050 NA 8.95E-03 1.75E-03 NA 1.07E-02 NA NA NA NA NA NA NA

PCBs
Aroclor-1260 0.15 NA 2.4 NA 4.27E-01 5.26E-03 NA 4.32E-01 NA NA NA NA NA NA NA

Inorganics 
X Aluminum 13400 24 2680 110 4.79E+02 4.70E+02 3.35E-03 9.50E+02 4E+00 4E+00 3E-05 9E+00 50.5% 49.5% 0.0%

Antimony 2.3 0.53 2.3 NA 4.11E-01 8.07E-02 7.42E-05 4.92E-01 NA NA NA NA NA NA NA
X Cadmium 2.6 0.069 18 1.5 3.17E+00 9.12E-02 9.66E-06 3.26E+00 2E+00 6E-02 7E-06 2E+00 97.2% 2.8% 0.0%
X Chromium 4460 259 1365 2.7 2.44E+02 1.57E+02 3.63E-02 4.01E+02 9E+01 6E+01 1E-02 2E+02 60.9% 39.1% 0.0%

Chromium, Hexavalent 13 238 NA NA NA 4.56E-01 3.33E-02 4.90E-01 NA NA NA NA NA NA NA
X Copper 79 1.0 41 4.1 7.32E+00 2.79E+00 1.40E-04 1.01E+01 2E+00 7E-01 3E-05 2E+00 72.4% 27.6% 0.0%

Cyanide 2.5 7.8 2.5 NA 4.47E-01 8.77E-02 1.09E-03 5.36E-01 NA NA NA NA NA NA NA
X Lead 876 0.34 191 1.6 3.41E+01 3.07E+01 4.76E-05 6.48E+01 2E+01 2E+01 3E-05 4E+01 52.6% 47.4% 0.0%

Manganese 2050 1630 81 179 1.45E+01 7.19E+01 2.28E-01 8.66E+01 8E-02 4E-01 1E-03 5E-01 16.7% 83.1% 0.3%
X Mercury 0.42 0.10 0.81 0.064 1.44E-01 1.47E-02 1.40E-05 1.59E-01 2E+00 2E-01 2E-04 2E+00 90.7% 9.3% 0.0%
X Selenium 5.8 2.5 3.4 0.29 6.02E-01 2.04E-01 3.50E-04 8.06E-01 2E+00 7E-01 1E-03 3E+00 74.7% 25.3% 0.0%
X Silver 50 0.50 101 2.0 1.81E+01 1.74E+00 7.00E-05 1.98E+01 9E+00 9E-01 3E-05 1E+01 91.2% 8.8% 0.0%
X Vanadium 31 2.5 1.3 0.34 2.33E-01 1.09E+00 3.50E-04 1.32E+00 7E-01 3E+00 1E-03 4E+00 17.6% 82.3% 0.0%
X Zinc 231 33 510 66 9.12E+01 8.11E+00 4.62E-03 9.93E+01 1E+00 1E-01 7E-05 2E+00 91.8% 8.2% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C3-10.  MAXIMUM EXPOSURE CALCULATIONS FOR ROBIN - REFERENCE
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Volatile Organics 
Methyl acetate 0.013 0.25 0.013 NA 2.33E-03 4.56E-04 3.50E-05 2.82E-03 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 0.73 NA 1.2 2.0 2.08E-01 2.56E-02 NA 2.33E-01 1E-01 1E-02 NA 1E-01 89.0% 11.0% NA
Benzo(a)pyrene 1.1 NA 1.5 2.0 2.62E-01 3.86E-02 NA 3.00E-01 1E-01 2E-02 NA 2E-01 87.1% 12.9% NA
Benzo(b)fluoranthene 2.6 NA 6.8 2.0 1.21E+00 9.12E-02 NA 1.30E+00 6E-01 5E-02 NA 7E-01 93.0% 7.0% NA
Benzo(g,h,i)perylene 1.4 NA 4.1 2.0 7.36E-01 4.91E-02 NA 7.86E-01 4E-01 2E-02 NA 4E-01 93.7% 6.3% NA
Benzo(k)fluoranthene 0.79 NA 2.1 2.0 3.67E-01 2.77E-02 NA 3.95E-01 2E-01 1E-02 NA 2E-01 93.0% 7.0% NA
bis(2-Ethylhexyl)phthalate 3.2 NA 3.2 18 5.72E-01 1.12E-01 NA 6.85E-01 3E-02 6E-03 NA 4E-02 83.6% 16.4% NA
Butylbenzylphthalate 8.5 NA 8.5 NA 1.52E+00 2.98E-01 NA 1.82E+00 NA NA NA NA NA NA NA
Caprolactam 0.14 NA 0.14 NA 2.50E-02 4.91E-03 NA 3.00E-02 NA NA NA NA NA NA NA
Carbazole 8.5 NA 8.5 NA 1.52E+00 2.98E-01 NA 1.82E+00 NA NA NA NA NA NA NA
Chrysene 1.7 NA 3.9 2.0 6.96E-01 5.97E-02 NA 7.56E-01 3E-01 3E-02 NA 4E-01 92.1% 7.9% NA
Dibenz(a,h)anthracene 0.20 NA 0.46 2.0 8.27E-02 7.02E-03 NA 8.97E-02 4E-02 4E-03 NA 4E-02 92.2% 7.8% NA
Dibenzofuran 8.5 NA 8.5 NA 1.52E+00 2.98E-01 NA 1.82E+00 NA NA NA NA NA NA NA
Fluoranthene 2.1 NA 6.4 1653 1.14E+00 7.37E-02 NA 1.22E+00 7E-04 4E-05 NA 7E-04 93.9% 6.1% NA
Indeno(1,2,3-cd)pyrene 1.7 NA 4.9 2.0 8.70E-01 5.97E-02 NA 9.29E-01 4E-01 3E-02 NA 5E-01 93.6% 6.4% NA
Pyrene 1.5 NA 2.6 2.0 4.70E-01 5.26E-02 NA 5.22E-01 2E-01 3E-02 NA 3E-01 89.9% 10.1% NA

Pesticides
4,4'-DDD 0.022 NA 0.22 0.23 3.99E-02 7.72E-04 NA 4.07E-02 2E-01 3E-03 NA 2E-01 98.1% 1.9% NA
4,4'-DDE 0.049 NA 0.84 0.23 1.50E-01 1.72E-03 NA 1.51E-01 7E-01 8E-03 NA 7E-01 98.9% 1.1% NA
4,4'-DDT 0.019 NA 0.36 0.23 6.50E-02 6.67E-04 NA 6.57E-02 3E-01 3E-03 NA 3E-01 99.0% 1.0% NA

X Dieldrin 0.085 NA 1.2 0.071 2.24E-01 2.98E-03 NA 2.27E-01 3E+00 4E-02 NA 3E+00 98.7% 1.3% NA
Endrin 0.085 NA 0.085 0.30 1.52E-02 2.98E-03 NA 1.82E-02 5E-02 1E-02 NA 6E-02 83.6% 16.4% NA
Endrin aldehyde 0.0079 NA 0.0079 0.30 1.41E-03 2.77E-04 NA 1.69E-03 5E-03 9E-04 NA 6E-03 83.6% 16.4% NA
Methoxychlor 0.023 NA 0.023 NA 4.11E-03 8.07E-04 NA 4.92E-03 NA NA NA NA NA NA NA

PCBs
Aroclor-1260 0.088 NA 1.4 NA 2.50E-01 3.09E-03 NA 2.54E-01 NA NA NA NA NA NA NA

Inorganics 
X Aluminum 13700 47 2740 110 4.90E+02 4.81E+02 6.59E-03 9.71E+02 4E+00 4E+00 6E-05 9E+00 50.5% 49.5% 0.0%

Antimony 0.86 0.47 0.86 NA 1.54E-01 3.02E-02 6.58E-05 1.84E-01 NA NA NA NA NA NA NA
Barium 104 80 9.5 208 1.69E+00 3.65E+00 1.11E-02 5.35E+00 8E-03 2E-02 5E-05 3E-02 31.6% 68.2% 0.2%

X Cadmium 3.2 2.0 21 1.5 3.74E+00 1.12E-01 2.80E-04 3.85E+00 3E+00 8E-02 2E-04 3E+00 97.1% 2.9% 0.0%
Chromium 30 1.1 9.1 2.7 1.64E+00 1.05E+00 1.54E-04 2.69E+00 6E-01 4E-01 6E-05 1E+00 60.9% 39.1% 0.0%
Chromium, Hexavalent 0.050 0.25 NA NA NA 1.75E-03 3.50E-05 1.79E-03 NA NA NA NA NA NA NA
Cobalt 7.3 2.3 0.89 7.6 1.59E-01 2.56E-01 3.22E-04 4.16E-01 2E-02 3E-02 4E-05 5E-02 38.3% 61.6% 0.1%

X Copper 84 1.0 43 4.1 7.71E+00 2.94E+00 1.40E-04 1.06E+01 2E+00 7E-01 3E-05 3E+00 72.4% 27.6% 0.0%
Cyanide 1.0 22 1.0 NA 1.79E-01 3.51E-02 3.02E-03 2.17E-01 NA NA NA NA NA NA NA

X Lead 306 0.46 82 1.6 1.46E+01 1.07E+01 6.44E-05 2.53E+01 9E+00 7E+00 4E-05 2E+01 57.6% 42.4% 0.0%
Manganese 491 1910 30 179 5.45E+00 1.72E+01 2.67E-01 2.30E+01 3E-02 1E-01 1E-03 1E-01 23.8% 75.1% 1.2%

X Mercury 1.3 0.10 1.2 0.064 2.11E-01 4.56E-02 1.40E-05 2.57E-01 3E+00 7E-01 2E-04 4E+00 82.2% 17.8% 0.0%
X Nickel 22 4.4 102 6.7 1.83E+01 7.58E-01 6.16E-04 1.90E+01 3E+00 1E-01 9E-05 3E+00 96.0% 4.0% 0.0%

Selenium 2.2 2.5 1.7 0.29 2.96E-01 7.72E-02 3.50E-04 3.73E-01 1E+00 3E-01 1E-03 1E+00 79.2% 20.7% 0.1%
X Silver 12 0.50 25 2.0 4.54E+00 4.35E-01 7.00E-05 4.97E+00 2E+00 2E-01 3E-05 2E+00 91.2% 8.8% 0.0%
X Vanadium 36 0.69 1.5 0.34 2.67E-01 1.25E+00 9.66E-05 1.51E+00 8E-01 4E+00 3E-04 4E+00 17.6% 82.4% 0.0%
X Zinc 302 33 557 66 9.96E+01 1.06E+01 4.68E-03 1.10E+02 2E+00 2E-01 7E-05 2E+00 90.4% 9.6% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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APPENDIX C4 – BOBWHITE QUAIL MODEL 



TABLE C4-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Bobwhite Quail - Max

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C4-2 and C4-
3

mg/kg or ug/L see Tables C4-2 and C4-
3

Dosefood (mg/kg BW-day) = 
BW Body Weight 0.154 -0.194 kg a (FID x Pfoodx Cfood) x ASUF x TSUF
FIW Food Intake Rate, wet 0.209481808 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.19 kg fooddry / kg BWwet * day c

Pfood Food Source Dietary Percentage 0.861 fraction on a dry weight basis d

WCfood Water content (% moisture), seeds 0.093 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.139 fraction on a dry weight basis

(kg soil dry / kg fooddry)
f SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF

SIwater Surface Water Ingested 0.13 L water / kg BW wet * day g

ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adult.  Source:  Sample and Suter (1994)

b  Calculated from FID using WC of the food.

c  Based on value for mourning dove.  Source: USEPA, 2007a

d  Based on diet composition which assumes that 13.9% of diet is soil ingestion and the balance is plant material (USEPA, 2007a)

e  Average % moisture in seeds. Source: USEPA, 2007a

f  Estimated soil ingestion rate is based on the 90th percental value for mourning dove (USEPA, 2007a) 

g  Based on Koerth & Guthery, 1990, cited in Sample and Suter (1994)

h  Based on home range smaller than the exposure area. Source:  USEPA, 1993

i  Assumes no migration, population present year-round

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C4-2.  SUMMARY INFORMATION - SOIL MAXIMUM CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
VOCs (mg/Kg)
Methyl acetate 0.13 0.0025 0.013

SVOCs (mg/Kg)
Benzo(a)anthracene 11 3.8 0.73
Benzo(a)pyrene 9.7 4.1 1.1
Benzo(b)fluoranthene 12 4.6 2.6
Benzo(g,h,i)perylene 5.9 3.3 1.4
Benzo(k)fluoranthene 9.2 3.5 0.79
bis(2-Ethylhexyl)phthalate 2.3 2.0 3.2
Butylbenzylphthalate 3.2 0.41 8.5
Caprolactam 0.61 0.21 0.14
Carbazole 1.4 0.65 8.5
Chrysene 12 5.1 1.7
Dibenz(a,h)anthracene 1.7 0.80 0.20
Dibenzofuran 1.2 0.23 8.5
Fluoranthene 30 9.7 2.1
Indeno(1,2,3-cd)pyrene 5.8 3.6 1.7
Pyrene 24 7.4 1.5

Pesticides (mg/Kg)
4,4'-DDD 0.12 0.0097 0.022
4,4'-DDE 0.21 0.020 0.049
4,4'-DDT 1.8 0.022 0.019
Dieldrin 0.028 0.0044 0.085
Endrin 0.035 0.0044 0.085
Endrin aldehyde 0.047 0.0044 0.0079
Methoxychlor 0.057 0.050 0.023

PCBs (mg/Kg)
Aroclor-1260 0.21 0.15 0.088

Metals - Total (mg/Kg)1

Aluminum 17000 13400 13700
Antimony 45 2.3 0.86
Barium 390 123 104
Cadmium 2.5 2.6 3.2
Chromium 28300 4460 30
Chromium, Hexavalent 126 13 0.050
Cobalt 140 12 7.3
Copper 2000 79 84
Cyanide 12 2.5 1.0
Lead 1900 876 306
Manganese 1800 2050 491
Mercury 0.42 0.42 1.3
Nickel 440 21 22
Selenium 1.6 5.8 2.2
Silver 700 50 12
Vanadium 66 31 36
Zinc 1000 231 302

Notes
(1) Hexavalent chromium was not a COPC in soil; only in surface water for Bliss Brook
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

not included in screening model if in a non-reference exposure area.
Green shading:  not a COPC for that exposure area; not included in screening model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
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TABLE C4-3.  SUMMARY INFORMATION - SURFACE WATER MAXIMUM CONCENTRATIONS

Receptor: All Terrestrial

Parameter
Property & Southern 

Wetland Bliss Brook Reference
VOCs (ug/L)
Methyl acetate 0.25 0.25 0.25

SVOCs (ug/L)
Benzo(a)anthracene NA NA NA
Benzo(a)pyrene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA
Butylbenzylphthalate NA NA NA
Caprolactam NA NA NA
Carbazole NA NA NA
Chrysene NA NA NA
Dibenz(a,h)anthracene NA NA NA
Dibenzofuran NA NA NA
Fluoranthene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Pyrene NA NA NA

Pesticides (ug/L)
4,4'-DDD NA NA NA
4,4'-DDE NA NA NA
4,4'-DDT NA NA NA
Dieldrin NA NA NA
Endrin NA NA NA
Endrin aldehyde NA NA NA
Methoxychlor NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA

Metals - Dissolved (ug/L)
Aluminum 2030 24 47
Antimony 2.6 0.53 0.47
Barium 144 101 80
Cadmium 0.23 0.069 2.0
Chromium 436 259 1.1
Chromium, Hexavalent 1.0 238 0.25
Cobalt 12 8.1 2.3
Copper 15 1.0 1.0
Cyanide 5.1 7.8 22
Lead 54 0.34 0.46
Manganese 1760 1630 1910
Mercury 0.12 0.10 0.10
Nickel 6.7 4.1 4.4
Selenium 0.26 2.5 2.5
Silver 3.8 0.50 0.50
Vanadium 21 2.5 0.69
Zinc 25 33 33

Notes
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

only included in screening model if there is a corresponding sediment COPC.
NA - Not Analyzed or Not Available
Cyanide is a total value.
COPC - Chemical of Potential Concern
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TABLE C4-4
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
MAXIMUM EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wet)

Soil to Plant
 Equation  Source 

VOCs
Methyl acetate 0.13 0.13 Cp   = Cs a

SVOCs
Benzo(a)anthracene 11 0.28 ln(Cp) = 0.5944 * ln(Cs) - 2.7078 b
Benzo(a)pyrene 9.7 1.2 ln(Cp) = 0.9750* ln(Cs) - 2.0615 b
Benzo(b)fluoranthene 12 3.7 Cp   = Cs*(0.310) b
Benzo(g,h,i)perylene 5.9 3.2 ln(Cp) = 1.1829* ln(Cs) - 0.9313 b
Benzo(k)fluoranthene 9.2 0.78 ln(Cp) = 0.8595* ln(Cs) - 2.1579 b
bis(2-Ethylhexyl)phthalate 2.34 2.3 Cp   = Cs a
Butylbenzylphthalate 3.2 3.2 Cp   = Cs a
Caprolactam 0.61 0.61 Cp   = Cs a
Carbazole 1.35 1.4 Cp   = Cs a
Chrysene 12 0.29 ln(Cp) = 0.5944* ln(Cs) - 2.7078 b
Dibenz(a,h)anthracene 1.7 0.22 Cp   = Cs*(0.13) b
Dibenzofuran 1.2 0.19 Cp   = Cs*(0.157) c
Fluoranthene 30 15 Cp   = Cs*(0.5) b
Indeno(1,2,3-cd)pyrene 5.8 0.64 Cp   = Cs*(0.11) b
Pyrene 24 17 Cp   = Cs*(0.72) b

Pesticides
4,4'-DDD 0.12 0.016 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDE 0.21 0.025 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDT 1.8 0.13 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
Dieldrin 0.028 0.011 Cp   = Cs*(0.41) b
Endrin 0.03525 0.0013 Cp   = Cs*(0.0371) c
Endrin aldehyde 0.047 0.0030 Cp   = Cs*(0.0633) c
Methoxychlor 0.057 0.0025 Cp   = Cs*(0.0436) c

PCBs
Aroclor-1260 0.205 3.3 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 17000 85 Cp  = Cs*(0.005) e
Antimony 45 1.4 ln(Cp) = 0.938* ln(Cs) - 3.233 b
Barium 390 61 Cp   = Cs*(0.156) b
Cadmium 2.5 0.065 ln(Cp) = 0.546* ln(Cs) - 0.475 b
Chromium 28300 1160 Cp   = Cs*(0.041) b
Cobalt 140 1.1 Cp   = Cs*(0.0075) b
Copper 2000 39 ln(Cp) = 0.394* ln(Cs) + 0.668 b
Cyanide 12 12 Cp   = Cs a
Lead 1900 18 ln(Cp) = 0.561* ln(Cs) - 1.328 b
Manganese 1800 142 Cp   = Cs*(0.079) b
Mercury 0.42 0.24 ln(Cp) = 0.538* ln(Cs)-0.958 f
Nickel 440 10 ln(Cp) = 0.748* ln(Cs) - 2.223 b
Selenium 1.6 0.85 ln(Cp) =1.104* ln(Cs) - 0.677 b
Silver 700 9.8 Cp   = Cs*(0.014) b
Vanadium 66 0.32 Cp   = Cs*(0.0048) b
Zinc 1000 222 ln(Cp) = 0554* ln(Cs) + 1.575 b

Notes
(a)  No uptake equation available; values based on soil to plant uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(d)  Baes, et al., 1994.  Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(e)  Bechtel-Jacobs, 1998b.  Value from Table D-1, 90th percentile.
(f)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Cp - Concentration in plant tissue (mg/kg - body weight dry)
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TABLE C4-5
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
MAXIMUM EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wet)

Soil to Plant
 Equation  Source 

VOCs
Methyl acetate 0.0025 0.0025 Cp   = Cs a

SVOCs
Benzo(a)anthracene 3.8 0.15 ln(Cp) = 0.5944 * ln(Cs) - 2.7078 b
Benzo(a)pyrene 4.1 0.50 ln(Cp) = 0.9750* ln(Cs) - 2.0615 b
Benzo(b)fluoranthene 4.6 1.4 Cp   = Cs*(0.310) b
Benzo(g,h,i)perylene 3.3 1.6 ln(Cp) = 1.1829* ln(Cs) - 0.9313 b
Benzo(k)fluoranthene 3.5 0.34 ln(Cp) = 0.8595* ln(Cs) - 2.1579 b
bis(2-Ethylhexyl)phthalate 2 2.0 Cp   = Cs a
Butylbenzylphthalate 0.41 0.41 Cp   = Cs a
Caprolactam 0.21 0.21 Cp   = Cs a
Carbazole 0.65 0.65 Cp   = Cs a
Chrysene 5.1 0.18 ln(Cp) = 0.5944* ln(Cs) - 2.7078 b
Dibenz(a,h)anthracene 0.8 0.10 Cp   = Cs*(0.13) b
Dibenzofuran 0.23 0.036 Cp   = Cs*(0.157) c
Fluoranthene 9.7 4.9 Cp   = Cs*(0.5) b
Indeno(1,2,3-cd)pyrene 3.6 0.40 Cp   = Cs*(0.11) b
Pyrene 7.4 5.3 Cp   = Cs*(0.72) b

Pesticides
4,4'-DDD 0.0097 0.0025 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDE 0.02 0.0043 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDT 0.022 0.0046 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
Dieldrin 0.0044 0.0018 Cp   = Cs*(0.41) b
Endrin 0.0044 0.00016 Cp   = Cs*(0.0371) c
Endrin aldehyde 0.0044 0.00028 Cp   = Cs*(0.0633) c
Methoxychlor 0.05 0.0022 Cp   = Cs*(0.0436) c

PCBs
Aroclor-1260 0.15 2.4 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 13400 67 Cp  = Cs*(0.005) e
Antimony 2.3 0.086 ln(Cp) = 0.938* ln(Cs) - 3.233 b
Barium 123 19 Cp   = Cs*(0.156) b
Cadmium 2.6 0.066 ln(Cp) = 0.546* ln(Cs) - 0.475 b
Chromium 4460 183 Cp   = Cs*(0.041) b
Cobalt 12 0.090 Cp   = Cs*(0.0075) b
Copper 79.4 11 ln(Cp) = 0.394* ln(Cs) + 0.668 b
Cyanide 2.5 2.5 Cp   = Cs a
Lead 876 12 ln(Cp) = 0.561* ln(Cs) - 1.328 b
Manganese 2050 162 Cp   = Cs*(0.079) b
Mercury 0.42 0.24 ln(Cp) = 0.538* ln(Cs)-0.958 f
Nickel 21 1.1 ln(Cp) = 0.748* ln(Cs) - 2.223 b
Selenium 5.8 3.5 ln(Cp) =1.104* ln(Cs) - 0.677 b
Silver 49.5 0.69 Cp   = Cs*(0.014) b
Vanadium 31 0.15 Cp   = Cs*(0.0048) b
Zinc 231 99 ln(Cp) = 0554* ln(Cs) + 1.575 b

Notes
(a)  No uptake equation available; values based on soil to plant uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(d)  Baes, et al., 1994.  Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(e)  Bechtel-Jacobs, 1998b.  Value from Table D-1, 90th percentile.
(f)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Cp - Concentration in plant tissue (mg/kg - body weight dry)
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TABLE C4-6
ESTIMATION OF COPC CONCENTRATIONS IN PLANT TISSUE 
MAXIMUM EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)

Cp

mg/kg - plant
 (dry wet)

Soil to Plant
 Equation  Source 

VOCs
Methyl acetate 0.013 0.013 Cp   = Cs a

SVOCs
Benzo(a)anthracene 0.73 0.055 ln(Cp) = 0.5944 * ln(Cs) - 2.7078 b
Benzo(a)pyrene 1.1 0.14 ln(Cp) = 0.9750* ln(Cs) - 2.0615 b
Benzo(b)fluoranthene 2.6 0.81 Cp   = Cs*(0.310) b
Benzo(g,h,i)perylene 1.4 0.59 ln(Cp) = 1.1829* ln(Cs) - 0.9313 b
Benzo(k)fluoranthene 0.79 0.094 ln(Cp) = 0.8595* ln(Cs) - 2.1579 b
bis(2-Ethylhexyl)phthalate 3.2 3.2 Cp   = Cs a
Butylbenzylphthalate 8.5 8.5 Cp   = Cs a
Caprolactam 0.14 0.14 Cp   = Cs a
Carbazole 8.5 8.5 Cp   = Cs a
Chrysene 1.7 0.091 ln(Cp) = 0.5944* ln(Cs) - 2.7078 b
Dibenz(a,h)anthracene 0.2 0.026 Cp   = Cs*(0.13) b
Dibenzofuran 8.5 1.3 Cp   = Cs*(0.157) c
Fluoranthene 2.1 1.1 Cp   = Cs*(0.5) b
Indeno(1,2,3-cd)pyrene 1.7 0.19 Cp   = Cs*(0.11) b
Pyrene 1.5 1.1 Cp   = Cs*(0.72) b

Pesticides
4,4'-DDD 0.022 0.0046 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDE 0.049 0.0084 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
4,4'-DDT 0.019 0.0041 ln(Cp) = 0.7524* ln(Cs) - 2.5119 b
Dieldrin 0.085 0.035 Cp   = Cs*(0.41) b
Endrin 0.085 0.0032 Cp   = Cs*(0.0371) c
Endrin aldehyde 0.0079 0.00050 Cp   = Cs*(0.0633) c
Methoxychlor 0.023 0.0010 Cp   = Cs*(0.0436) c

PCBs
Aroclor-1260 0.088 1.4 Ce   = Cs*(15.909) c

Metals - Total
Aluminum 13700 69 Cp  = Cs*(0.005) e
Antimony 0.86 0.034 ln(Cp) = 0.938* ln(Cs) - 3.233 b
Barium 104 16 Cp   = Cs*(0.156) b
Cadmium 3.2 0.074 ln(Cp) = 0.546* ln(Cs) - 0.475 b
Chromium 29.9 1.2 Cp   = Cs*(0.041) b
Cobalt 7.3 0.055 Cp   = Cs*(0.0075) b
Copper 83.7 11 ln(Cp) = 0.394* ln(Cs) + 0.668 b
Cyanide 1 1.0 Cp   = Cs a
Lead 306 6.6 ln(Cp) = 0.561* ln(Cs) - 1.328 b
Manganese 491 39 Cp   = Cs*(0.079) b
Mercury 1.3 0.44 ln(Cp) = 0.538* ln(Cs)-0.958 f
Nickel 21.6 1.1 ln(Cp) = 0.748* ln(Cs) - 2.223 b
Selenium 2.2 1.2 ln(Cp) =1.104* ln(Cs) - 0.677 b
Silver 12.4 0.17 Cp   = Cs*(0.014) b
Vanadium 35.5 0.17 Cp   = Cs*(0.0048) b
Zinc 302 114 ln(Cp) = 0554* ln(Cs) + 1.575 b

Notes
(a)  No uptake equation available; values based on soil to plant uptake factor of 1.0 for screening models. 
(b)  USEPA, 2007a
(c)  McKone, T.E., 1994. Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(d)  Baes, et al., 1994.  Value identified from Risk Assessment Information System

(http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)
(e)  Bechtel-Jacobs, 1998b.  Value from Table D-1, 90th percentile.
(f)  Bechtel-Jacobs, 1998b.  Regression equation from Table 2.

COPC - Chemical of Potential Concern
Cs - COPC concentration in soil (mg/kg) 
Cp - Concentration in plant tissue (mg/kg - body weight dry)
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TABLE C4-7

TOXICITY REFERENCE VALUES FOR BOBWHOTE QUAIL

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source 
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d)
Concern  

Volatile Organics
Methyl acetate NA

Semivolatile Organics
Benzo(a)anthracene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)

1

Benzo(a)pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)
1

Benzo(b)fluoranthene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)
1

Benzo(g,h,i)perylene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)
1

Benzo(k)fluoranthene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)
1

bis(2-Ethylhexyl)phthalate ringed dove chronic 4 weeks reproduction NOAEL 18.3 Peakall, 1974  (in Sample et al., 1996)
Butylbenzylphthalate NA
Caprolactam NA
Carbazole NA
Chrysene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)

1

Dibenz(a,h)anthracene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)
1

Dibenzofuran NA
Fluoranthene Bobwhite chronic 10 days growth and survival NOAEL 1653 Landis Assoc Inc, 1985 (in USEPA, 2007f)

2

Indeno(1,2,3-cd)pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)
1

Pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)
1

Pesticides/PCBs
4,4'-DDD avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDE avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
Dieldrin avian chronic various reproduction, growth or survival NOAEL 0.0709 USEPA, 2005i
Endrin Mallard duck chronic 120 days reproduction NOAEL 0.3 Spann et al., 1986 (in Sample et al., 1996)
Endrin aldehyde Mallard duck chronic 120 days reproduction NOAEL 0.3 Spann et al., 1986 (in Sample et al., 1996)3

Methoxychlor NA
Aroclor 1260 ring-necked pheasantchronic 17 weeks reproduction NOAEL 0.18 Dahlgren et al, 1972 (in Sample et al., 1996)

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Antimony NA no data identified by USEPA, 2005a
Barium chicken chronic 4 weeks survival (1-day old chicks) NOAEL 208.26 Johnson et al., 1960 (in Sample et al., 1996)
Cadmium avian chronic various reproduction and growth NOAEL 1.47 USEPA, 2005e
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Chromium, Hexavalent avian chronic various reproduction, growth or survival NOAEL NA USEPA, 2008
Cobalt avian chronic various growth NOAEL 7.61 USEPA, 2005f
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Cyanide NA
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005g
Manganese avian chronic various reproduction and growth NOAEL 179 USEPA, 2007d
Mercury mallard duck chronic 3 generations reproduction NOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Nickel avian chronic various reproduction and growth NOAEL 6.71 USEPA, 2007e
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006a
Vanadium avian chronic various reproduction, growth or survival NOAEL 0.344 USEPA, 2005h
Zinc avian chronic various reproduction and growth NOAEL 66.1 USEPA, 2007h

(1)  Based on a value for 7,12-Dimethylbenz(a)anthracene

(2)  Based on a value for Naphthalene

NA - Not available

NOAEL - No Observed Adverese Effects Level

TRV - Toxicity Reference Value
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TABLE C4-8.  MAXIMUM EXPOSURE CALCULATIONS FOR QUAIL - PROPERTY & SOUTHERN WETLAND
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlandSouthern Wetland

Volatile Organics 
Methyl acetate 0.13 0.25 0.13 NA 2.13E-02 3.43E-03 3.25E-05 2.47E-02 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 11 NA 0.28 2.0 4.54E-02 2.91E-01 NA 3.36E-01 2E-02 1E-01 NA 2E-01 13.5% 86.5% NA
Benzo(a)pyrene 9.7 NA 1.2 2.0 1.91E-01 2.56E-01 NA 4.47E-01 1E-01 1E-01 NA 2E-01 42.7% 57.3% NA
Benzo(b)fluoranthene 12 NA 3.7 2.0 6.09E-01 3.17E-01 NA 9.25E-01 3E-01 2E-01 NA 5E-01 65.8% 34.2% NA
Benzo(g,h,i)perylene 5.9 NA 3.2 2.0 5.26E-01 1.56E-01 NA 6.82E-01 3E-01 8E-02 NA 3E-01 77.2% 22.8% NA
Benzo(k)fluoranthene 9.2 NA 0.78 2.0 1.27E-01 2.43E-01 NA 3.70E-01 6E-02 1E-01 NA 2E-01 34.4% 65.6% NA
bis(2-Ethylhexyl)phthalate 2.3 NA 2.3 18 3.83E-01 6.18E-02 NA 4.45E-01 2E-02 3E-03 NA 2E-02 86.1% 13.9% NA
Caprolactam 0.61 NA 0.61 NA 9.98E-02 1.61E-02 NA 1.16E-01 NA NA NA NA NA NA NA
Carbazole 1.4 NA 1.4 NA 2.21E-01 3.57E-02 NA 2.57E-01 NA NA NA NA NA NA NA
Chrysene 12 NA 0.29 2.0 4.78E-02 3.17E-01 NA 3.65E-01 2E-02 2E-01 NA 2E-01 13.1% 86.9% NA
Dibenz(a,h)anthracene 1.7 NA 0.22 2.0 3.62E-02 4.49E-02 NA 8.11E-02 2E-02 2E-02 NA 4E-02 44.6% 55.4% NA
Dibenzofuran 1.2 NA 0.19 NA 3.08E-02 3.17E-02 NA 6.25E-02 NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 5.8 NA 0.64 2.0 1.04E-01 1.53E-01 NA 2.58E-01 5E-02 8E-02 NA 1E-01 40.5% 59.5% NA

X Pyrene 24 NA 17 2.0 2.83E+00 6.34E-01 NA 3.46E+00 1E+00 3E-01 NA 2E+00 81.7% 18.3% NA
Pesticides

4,4'-DDD 0.12 NA 0.016 0.23 2.69E-03 3.17E-03 NA 5.86E-03 1E-02 1E-02 NA 3E-02 45.9% 54.1% NA
4,4'-DDE 0.21 NA 0.025 0.23 4.10E-03 5.55E-03 NA 9.65E-03 2E-02 2E-02 NA 4E-02 42.5% 57.5% NA
4,4'-DDT 1.8 NA 0.13 0.23 2.06E-02 4.75E-02 NA 6.82E-02 9E-02 2E-01 NA 3E-01 30.3% 69.7% NA
Dieldrin 0.028 NA 0.011 0.071 1.88E-03 7.39E-04 NA 2.62E-03 3E-02 1E-02 NA 4E-02 71.7% 28.3% NA
Endrin 0.035 NA 0.0013 0.30 2.14E-04 9.31E-04 NA 1.14E-03 7E-04 3E-03 NA 4E-03 18.7% 81.3% NA
Endrin aldehyde 0.047 NA 0.0030 0.30 4.87E-04 1.24E-03 NA 1.73E-03 2E-03 4E-03 NA 6E-03 28.2% 71.8% NA
Methoxychlor 0.057 NA 0.0025 NA 4.07E-04 1.51E-03 NA 1.91E-03 NA NA NA NA NA NA NA

Inorganics 
X Aluminum 17000 2030 85 110 1.53E+01 4.49E+02 2.64E-01 4.65E+02 1E-01 4E+00 2E-03 4E+00 3.3% 96.6% 0.1%

Antimony 45 2.6 1.4 NA 2.53E-01 1.19E+00 3.32E-04 1.44E+00 NA NA NA NA NA NA NA
Cadmium 2.5 0.23 0.065 1.5 1.17E-02 6.60E-02 2.99E-05 7.78E-02 8E-03 4E-02 2E-05 5E-02 15.1% 84.9% 0.0%

X Chromium 28300 436 1160 2.7 2.09E+02 7.47E+02 5.67E-02 9.57E+02 8E+01 3E+02 2E-02 4E+02 21.9% 78.1% 0.0%
Cobalt 140 12 1.1 7.6 1.89E-01 3.70E+00 1.59E-03 3.89E+00 2E-02 5E-01 2E-04 5E-01 4.9% 95.1% 0.0%

X Copper 2000 15 39 4.1 7.03E+00 5.28E+01 1.90E-03 5.99E+01 2E+00 1E+01 5E-04 1E+01 11.7% 88.3% 0.0%
Cyanide 12 5.1 12 NA 2.16E+00 3.17E-01 6.63E-04 2.48E+00 NA NA NA NA NA NA NA

X Lead 1900 54 18 1.6 3.30E+00 5.02E+01 7.03E-03 5.35E+01 2E+00 3E+01 4E-03 3E+01 6.2% 93.8% 0.0%
Manganese 1800 1760 142 179 2.56E+01 4.75E+01 2.29E-01 7.34E+01 1E-01 3E-01 1E-03 4E-01 34.9% 64.8% 0.3%
Mercury 0.42 0.12 0.24 0.064 4.34E-02 1.11E-02 1.56E-05 5.45E-02 7E-01 2E-01 2E-04 9E-01 79.6% 20.4% 0.0%

X Nickel 440 6.7 10 6.7 1.85E+00 1.16E+01 8.71E-04 1.35E+01 3E-01 2E+00 1E-04 2E+00 13.8% 86.2% 0.0%
Selenium 1.6 0.26 0.85 0.29 1.54E-01 4.23E-02 3.38E-05 1.96E-01 5E-01 1E-01 1E-04 7E-01 78.5% 21.5% 0.0%

X Silver 700 3.8 9.8 2.0 1.77E+00 1.85E+01 4.88E-04 2.03E+01 9E-01 9E+00 2E-04 1E+01 8.7% 91.3% 0.0%
X Vanadium 66 21 0.32 0.34 5.71E-02 1.74E+00 2.69E-03 1.80E+00 2E-01 5E+00 8E-03 5E+00 3.2% 96.7% 0.1%

Zinc 1000 25 222 66 4.00E+01 2.64E+01 3.29E-03 6.64E+01 6E-01 4E-01 5E-05 1E+00 60.2% 39.8% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C4-9.  MAXIMUM EXPOSURE CALCULATIONS FOR QUAIL - BLISS BROOK
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Volatile Organics 
Methyl acetate 0.0025 0.25 0.0025 NA 4.09E-04 6.60E-05 3.25E-05 5.08E-04 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 3.8 NA 0.15 2.0 2.41E-02 1.00E-01 NA 1.24E-01 1E-02 5E-02 NA 6E-02 19.4% 80.6% NA
Benzo(a)pyrene 4.1 NA 0.50 2.0 8.24E-02 1.08E-01 NA 1.91E-01 4E-02 5E-02 NA 1E-01 43.2% 56.8% NA
Benzo(b)fluoranthene 4.6 NA 1.4 2.0 2.33E-01 1.21E-01 NA 3.55E-01 1E-01 6E-02 NA 2E-01 65.8% 34.2% NA
Benzo(g,h,i)perylene 3.3 NA 1.6 2.0 2.65E-01 8.72E-02 NA 3.52E-01 1E-01 4E-02 NA 2E-01 75.2% 24.8% NA
Benzo(k)fluoranthene 3.5 NA 0.34 2.0 5.55E-02 9.24E-02 NA 1.48E-01 3E-02 5E-02 NA 7E-02 37.5% 62.5% NA
bis(2-Ethylhexyl)phthalate 2.0 NA 2.0 18 3.27E-01 5.28E-02 NA 3.80E-01 2E-02 3E-03 NA 2E-02 86.1% 13.9% NA
Butylbenzylphthalate 0.41 NA 0.41 NA 6.71E-02 1.08E-02 NA 7.79E-02 NA NA NA NA NA NA NA
Caprolactam 0.21 NA 0.21 NA 3.44E-02 5.55E-03 NA 3.99E-02 NA NA NA NA NA NA NA
Carbazole 0.65 NA 0.65 NA 1.06E-01 1.72E-02 NA 1.24E-01 NA NA NA NA NA NA NA
Chrysene 5.1 NA 0.18 2.0 2.87E-02 1.35E-01 NA 1.63E-01 1E-02 7E-02 NA 8E-02 17.6% 82.4% NA
Indeno(1,2,3-cd)pyrene 3.6 NA 0.40 2.0 6.48E-02 9.51E-02 NA 1.60E-01 3E-02 5E-02 NA 8E-02 40.5% 59.5% NA
Pyrene 7.4 NA 5.3 2.0 8.72E-01 1.95E-01 NA 1.07E+00 4E-01 1E-01 NA 5E-01 81.7% 18.3% NA

Pesticides
Methoxychlor 0.050 NA 0.0022 NA 3.57E-04 1.32E-03 NA 1.68E-03 NA NA NA NA NA NA NA

PCBs
Aroclor-1260 0.15 NA 2.4 NA 3.90E-01 3.96E-03 NA 3.94E-01 NA NA NA NA NA NA NA

Inorganics 
X Aluminum 13400 24 67 110 1.10E+01 3.54E+02 3.11E-03 3.65E+02 1E-01 3E+00 3E-05 3E+00 3.0% 97.0% 0.0%

Antimony 2.3 0.53 0.086 NA 1.41E-02 6.07E-02 6.89E-05 7.49E-02 NA NA NA NA NA NA NA
Cadmium 2.6 0.069 0.066 1.5 1.09E-02 6.87E-02 8.97E-06 7.95E-02 7E-03 5E-02 6E-06 5E-02 13.7% 86.3% 0.0%

X Chromium 4460 259 183 2.7 2.99E+01 1.18E+02 3.37E-02 1.48E+02 1E+01 4E+01 1E-02 6E+01 20.2% 79.7% 0.0%
Chromium, Hexavalent 13 238 NA NA NA 3.43E-01 3.09E-02 3.74E-01 NA NA NA NA NA NA NA
Copper 79 1.0 11 4.1 1.79E+00 2.10E+00 1.30E-04 3.89E+00 4E-01 5E-01 3E-05 1E+00 46.0% 54.0% 0.0%
Cyanide 2.5 7.8 2.5 NA 4.09E-01 6.60E-02 1.01E-03 4.76E-01 NA NA NA NA NA NA NA

X Lead 876 0.34 12 1.6 1.94E+00 2.31E+01 4.42E-05 2.51E+01 1E+00 1E+01 3E-05 2E+01 7.7% 92.3% 0.0%
Manganese 2050 1630 162 179 2.65E+01 5.41E+01 2.12E-01 8.08E+01 1E-01 3E-01 1E-03 5E-01 32.8% 67.0% 0.3%
Mercury 0.42 0.10 0.24 0.064 3.94E-02 1.11E-02 1.30E-05 5.05E-02 6E-01 2E-01 2E-04 8E-01 78.0% 22.0% 0.0%

X Selenium 5.8 2.5 3.5 0.29 5.79E-01 1.53E-01 3.25E-04 7.32E-01 2E+00 5E-01 1E-03 3E+00 79.0% 20.9% 0.0%
Silver 50 0.50 0.69 2.0 1.13E-01 1.31E+00 6.50E-05 1.42E+00 6E-02 6E-01 3E-05 7E-01 8.0% 92.0% 0.0%

X Vanadium 31 2.5 0.15 0.34 2.43E-02 8.19E-01 3.25E-04 8.43E-01 7E-02 2E+00 9E-04 2E+00 2.9% 97.1% 0.0%
Zinc 231 33 99 66 1.61E+01 6.10E+00 4.29E-03 2.22E+01 2E-01 9E-02 6E-05 3E-01 72.5% 27.5% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

9/25/2015 Page 1 of 1 Quail-Max-092315.xlsx [BLISS BROOK]

I I I I I I I I I I I I I I I I I I 



TABLE C4-10.  MAXIMUM EXPOSURE CALCULATIONS FOR QUAIL - REFERENCE
Compound C Soil 

(mg/Kg)
C Water 

(ug/L)
C food

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
food (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
food

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
food

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Volatile Organics 
Methyl acetate 0.013 0.25 0.013 NA 2.13E-03 3.43E-04 3.25E-05 2.50E-03 NA NA NA NA NA NA NA

Semivolatile Organics 
Benzo(a)anthracene 0.73 NA 0.055 2.0 9.05E-03 1.93E-02 NA 2.83E-02 5E-03 1E-02 NA 1E-02 31.9% 68.1% NA
Benzo(a)pyrene 1.1 NA 0.14 2.0 2.28E-02 2.91E-02 NA 5.19E-02 1E-02 1E-02 NA 3E-02 44.0% 56.0% NA
Benzo(b)fluoranthene 2.6 NA 0.81 2.0 1.32E-01 6.87E-02 NA 2.01E-01 7E-02 3E-02 NA 1E-01 65.8% 34.2% NA
Benzo(g,h,i)perylene 1.4 NA 0.59 2.0 9.60E-02 3.70E-02 NA 1.33E-01 5E-02 2E-02 NA 7E-02 72.2% 27.8% NA
Benzo(k)fluoranthene 0.79 NA 0.094 2.0 1.54E-02 2.09E-02 NA 3.63E-02 8E-03 1E-02 NA 2E-02 42.5% 57.5% NA
bis(2-Ethylhexyl)phthalate 3.2 NA 3.2 18 5.23E-01 8.45E-02 NA 6.08E-01 3E-02 5E-03 NA 3E-02 86.1% 13.9% NA
Butylbenzylphthalate 8.5 NA 8.5 NA 1.39E+00 2.24E-01 NA 1.62E+00 NA NA NA NA NA NA NA
Caprolactam 0.14 NA 0.14 NA 2.29E-02 3.70E-03 NA 2.66E-02 NA NA NA NA NA NA NA
Carbazole 8.5 NA 8.5 NA 1.39E+00 2.24E-01 NA 1.62E+00 NA NA NA NA NA NA NA
Chrysene 1.7 NA 0.091 2.0 1.50E-02 4.49E-02 NA 5.99E-02 7E-03 2E-02 NA 3E-02 25.0% 75.0% NA
Dibenz(a,h)anthracene 0.20 NA 0.026 2.0 4.25E-03 5.28E-03 NA 9.54E-03 2E-03 3E-03 NA 5E-03 44.6% 55.4% NA
Dibenzofuran 8.5 NA 1.3 NA 2.18E-01 2.24E-01 NA 4.43E-01 NA NA NA NA NA NA NA
Fluoranthene 2.1 NA 1.1 1653 1.72E-01 5.55E-02 NA 2.27E-01 1E-04 3E-05 NA 1E-04 75.6% 24.4% NA
Indeno(1,2,3-cd)pyrene 1.7 NA 0.19 2.0 3.06E-02 4.49E-02 NA 7.55E-02 2E-02 2E-02 NA 4E-02 40.5% 59.5% NA
Pyrene 1.5 NA 1.1 2.0 1.77E-01 3.96E-02 NA 2.16E-01 9E-02 2E-02 NA 1E-01 81.7% 18.3% NA

Pesticides
4,4'-DDD 0.022 NA 0.0046 0.23 7.51E-04 5.81E-04 NA 1.33E-03 3E-03 3E-03 NA 6E-03 56.4% 43.6% NA
4,4'-DDE 0.049 NA 0.0084 0.23 1.37E-03 1.29E-03 NA 2.67E-03 6E-03 6E-03 NA 1E-02 51.5% 48.5% NA
4,4'-DDT 0.019 NA 0.0041 0.23 6.73E-04 5.02E-04 NA 1.17E-03 3E-03 2E-03 NA 5E-03 57.3% 42.7% NA
Dieldrin 0.085 NA 0.035 0.071 5.70E-03 2.24E-03 NA 7.95E-03 8E-02 3E-02 NA 1E-01 71.7% 28.3% NA
Endrin 0.085 NA 0.0032 0.30 5.16E-04 2.24E-03 NA 2.76E-03 2E-03 7E-03 NA 9E-03 18.7% 81.3% NA
Endrin aldehyde 0.0079 NA 0.00050 0.30 8.18E-05 2.09E-04 NA 2.90E-04 3E-04 7E-04 NA 1E-03 28.2% 71.8% NA
Methoxychlor 0.023 NA 0.0010 NA 1.64E-04 6.07E-04 NA 7.71E-04 NA NA NA NA NA NA NA

PCBs
Aroclor-1260 0.088 NA 1.4 NA 2.29E-01 2.32E-03 NA 2.31E-01 NA NA NA NA NA NA NA

Inorganics 
X Aluminum 13700 47 69 110 1.12E+01 3.62E+02 6.12E-03 3.73E+02 1E-01 3E+00 6E-05 3E+00 3.0% 97.0% 0.0%

Antimony 0.86 0.47 0.034 NA 5.60E-03 2.27E-02 6.11E-05 2.84E-02 NA NA NA NA NA NA NA
Barium 104 80 16 208 2.65E+00 2.75E+00 1.03E-02 5.41E+00 1E-02 1E-02 5E-05 3E-02 49.0% 50.8% 0.2%
Cadmium 3.2 2.0 0.074 1.5 1.22E-02 8.45E-02 2.60E-04 9.69E-02 8E-03 6E-02 2E-04 7E-02 12.6% 87.2% 0.3%
Chromium 30 1.1 1.2 2.7 2.01E-01 7.90E-01 1.43E-04 9.90E-01 8E-02 3E-01 5E-05 4E-01 20.2% 79.7% 0.0%
Chromium, Hexavalent 0.050 0.25 NA NA NA 1.32E-03 3.25E-05 1.35E-03 NA NA NA NA NA NA NA
Cobalt 7.3 2.3 0.055 7.6 8.96E-03 1.93E-01 2.99E-04 2.02E-01 1E-03 3E-02 4E-05 3E-02 4.4% 95.4% 0.1%
Copper 84 1.0 11 4.1 1.83E+00 2.21E+00 1.30E-04 4.04E+00 5E-01 5E-01 3E-05 1E+00 45.2% 54.8% 0.0%
Cyanide 1.0 22 1.0 NA 1.64E-01 2.64E-02 2.81E-03 1.93E-01 NA NA NA NA NA NA NA

X Lead 306 0.46 6.6 1.6 1.08E+00 8.08E+00 5.98E-05 9.16E+00 7E-01 5E+00 4E-05 6E+00 11.7% 88.3% 0.0%
Manganese 491 1910 39 179 6.35E+00 1.30E+01 2.48E-01 1.96E+01 4E-02 7E-02 1E-03 1E-01 32.4% 66.3% 1.3%

X Mercury 1.3 0.10 0.44 0.064 7.23E-02 3.43E-02 1.30E-05 1.07E-01 1E+00 5E-01 2E-04 2E+00 67.8% 32.2% 0.0%
Nickel 22 4.4 1.1 6.7 1.76E-01 5.70E-01 5.72E-04 7.47E-01 3E-02 9E-02 9E-05 1E-01 23.6% 76.3% 0.1%
Selenium 2.2 2.5 1.2 0.29 1.99E-01 5.81E-02 3.25E-04 2.57E-01 7E-01 2E-01 1E-03 9E-01 77.3% 22.6% 0.1%
Silver 12 0.50 0.17 2.0 2.84E-02 3.27E-01 6.50E-05 3.56E-01 1E-02 2E-01 3E-05 2E-01 8.0% 92.0% 0.0%

X Vanadium 36 0.69 0.17 0.34 2.79E-02 9.38E-01 8.97E-05 9.66E-01 8E-02 3E+00 3E-04 3E+00 2.9% 97.1% 0.0%
Zinc 302 33 114 66 1.87E+01 7.98E+00 4.34E-03 2.67E+01 3E-01 1E-01 7E-05 4E-01 70.1% 29.9% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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APPENDIX C5 – HERON MODEL 



TABLE C5-1

VALUES USED FOR DAILY INTAKE CALCULATIONS

WALTON & LONSBURY SUPERFUND SITE

 

Receptor Population: Great Blue Heron - Max

      
Exposure Route Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code  Reference Model Name

Ingestion C Chemical Concentration see Tables C5-2 and C5-
3

mg/kg or ug/L see Tables C5-2 and C5-
3

Dosefood (mg/kg BW-day) = 
BW Body Weight 1.990- 2.576 kg a (FIW x Pfish x Cfish) x ASUF x TSUF
FIW Food Intake Rate, wet 0.18 kg foodwet / kg BWwet * day b

FID Food Intake Rate, dry 0.04536 kg fooddry / kg BWwet * day c
Pfish Animal Food Source Dietary Percentage 0.99 fraction on a dry weight basis d

WCfish Water content (% moisture), fish tissue 0.748 Hermanutz, et al., 1996 e

Dosesoil/sed (mg/kg BW-day) = 
SIsoil/sed Inadvertent soil or sediment ingested 0.01 assumed to be minimal f SIsoil/sed x FID x Csoil/sed x ASUF x TSUF x SBAF
SIwater Surface Water Ingested 0.045 L water / kg BW wet * day g
ASUF Areal Site Use Factor 1 -- h Dosewater (mg/kg BW-day) = 
TSUF Temporal Site Use Factor 1 -- i SIwater x Cwater x CF x ASUF x TSUF
SBAF Soil/Sed Bioavailability Factor 1 -- j

CF Conversion Factor 0.001 mg/ug --

a  Based on adults.  Source:  Sample and Suter, 1994

b  Source: Kushlan, 1978 (in Sample and Suter, 1994) 

c  Calculated from FIW and WC of prey

d  Based on diet composition which assumes that 1% of diet is sediment ingestion and the balance is fish 

e  Average % moisture measured in fish tissue (whole body, based on bluegill).  Source: Hermanutz, et al., 1996 (Cited in USEPA, 2015) 

f   Estimated sediment ingestion is assumed to be minimal for a piscivorous bird capturing prey in the water column

g  Estimated value from Sample and Suter (1994)

h  Assumed the home range is equal to the exposure area for SLERA calculations

i  Assumes no migration, population present year-round

j  Assumes 100% bioavailability of COPC

Property & Southern 
Wetland; Bliss Brook; 

Reference
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TABLE C5-2.  SUMMARY INFORMATION - SEDIMENT MAXIMUM CONCENTRATIONS

Receptor: All Aquatic
Parameter Note Southern Wetland Bliss Brook Mechanics Pond Reference
VOCs (mg/Kg)
1,1,1-Trichloroethane ND 0.21 ND 0.016
1,1-Dichloroethane ND 0.13 ND 0.024
1,1-Dichloroethene ND 0.12 ND 0.024
2-Butanone 0.49 Not COPC 0.31 0.85
Acetone 1.1 0.52 0.79 2.2
Carbon disulfide 0.0071 0.0047 0.040 0.058
Chloroform ND 0.030 ND 0.024
Methyl acetate 0.023 0.14 0.0057 0.024
Methyl tert-butyl ether ND ND 0.00026 0.00026
Trichloroethene ND 0.95 ND 0.0028

SVOCs (mg/Kg)
2-Methylnaphthalene 0.028 0.058 0.057 0.13
4-Chloroaniline ND ND 2.3 15
Acenaphthene 0.090 0.16 0.11 0.25
Acenaphthylene 0.25 0.052 0.046 0.23
Anthracene 0.21 0.80 1.7 1.2
Benzaldehyde 0.84 ND 0.44 15
Benzo(a)anthracene 0.89 3.3 5.8 7.1
Benzo(a)pyrene 1.2 2.8 3.6 5.6
Benzo(b)fluoranthene 1.9 2.8 5.5 8.7
Benzo(g,h,i)perylene 1.0 1.8 2.3 3.9
Benzo(k)fluoranthene 0.96 2.0 2.8 3.2
Bis(2-ethylhexyl)phthalate 6.3 1.4 4.8 0.21
Caprolactam 1.6 0.22 1.5 15
Carbazole 0.18 0.36 1.1 0.36
Chrysene 1.4 3.2 5.0 6.7
Dibenz(a,h)anthracene 0.30 0.44 0.72 0.83
Dimethylphthalate ND ND 0.46 15
Fluoranthene 2.3 5.9 14 12
Fluorene 0.092 0.21 0.15 0.23
Indeno(1,2,3-cd)pyrene 1.3 1.7 3.2 5.1
Phenanthrene 0.77 2.5 8.9 6.6
Pyrene 1.5 4.4 8.0 11

Pesticides (mg/Kg)
4,4'-DDD 3.0 0.023 0.41 0.24
4,4'-DDE 0.29 0.026 0.13 0.074
4,4'-DDT 0.34 0.0094 0.097 0.072
alpha-BHC Not COPC ND 0.0072 0.018
beta-BHC Not COPC ND 0.0054 0.063
Dieldrin 0.0054 ND ND 0.10
Endrin aldehyde 0.036 ND Not COPC 0.10
gamma-Chlordane 0.020 ND ND 0.0066
Heptachlor epoxide 0.0062 ND 0.0048 0.050
Methoxychlor 0.66 0.13 0.35 0.013

PCBs (mg/Kg)
Aroclor-1260 ND Not COPC 0.26 0.0083

Metals - Total (mg/Kg)
Aluminum 1 17100 16100 14800 8960
Antimony 100 2.1 Not COPC 1.2
Arsenic 68 Not COPC 31 11
Barium 742 155 409 143
Beryllium 2.9 1.4 2.4 1.2
Cadmium 3.9 2.1 82 2.8
Chromium 56700 7330 6540 35
Chromium, Hexavalent 48 87 20 0.13
Cobalt 110 Not COPC Not COPC 13
Copper 1200 60 3150 399
Cyanide 199 0.72 11 1.8
Iron 67600 22900 302000 20500
Lead 13200 146 579 571
Manganese 1100 738 2100 1090
Mercury 0.94 0.38 4.6 1.9
Nickel 498 Not COPC 773 35
Selenium 2.4 2.5 7.7 4.7
Silver 1100 1.7 178 94
Thallium 15 ND 3.3 0.34
Vanadium 84 Not COPC Not COPC 49
Zinc 630 198 1530 270

Notes
(1) Aluminum was not a COPC in sediment; only in surface water
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

not included in screening model if in a non-reference exposure area.
Green shading:  not a COPC for that exposure area; not included in screening model.
NA - Not Analyzed or Not Available
COPC - Chemical of Potential Concern
ND - Not Detected
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TABLE C5-3.  SUMMARY INFORMATION - SURFACE WATER MAXIMUM CONCENTRATIONS

Receptor: All Aquatic

Parameter
Property & Southern 

Wetland Bliss Brook Mechanics Pond Reference
VOCs (ug/L)
1,1,1-Trichloroethane 0.28 0.16 0.25 0.25
1,1-Dichloroethane 0.47 0.30 0.25 0.25
1,1-Dichloroethene 0.12 0.25 0.25 0.25
2-Butanone 0.97 2.5 2.5 2.5
Acetone 7.5 8.1 13 5.0
Carbon disulfide 0.14 0.29 0.11 2.5
Chloroform 0.25 0.25 4.1 0.25
Methyl acetate 0.25 0.25 1.6 0.25
Methyl tert-butyl ether 0.25 0.25 0.25 0.25
Trichloroethene 4.0 0.47 0.079 0.91

SVOCs (ug/L)
2-Methylnaphthalene NA NA NA NA
4-Chloroaniline NA NA NA NA
Acenaphthene NA NA NA NA
Acenaphthylene NA NA NA NA
Anthracene NA NA NA NA
Benzaldehyde NA NA NA NA
Benzo(a)anthracene NA NA NA NA
Benzo(a)pyrene NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA
Bis(2-ethylhexyl)phthalate NA NA NA NA
Caprolactam NA NA NA NA
Carbazole NA NA NA NA
Chrysene NA NA NA NA
Dibenz(a,h)anthracene NA NA NA NA
Dimethylphthalate NA NA NA NA
Fluoranthene NA NA NA NA
Fluorene NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA
Phenanthrene NA NA NA NA
Pyrene NA NA NA NA

Pesticides (ug/L)
4,4'-DDD NA NA NA NA
4,4'-DDE NA NA NA NA
4,4'-DDT NA NA NA NA
alpha-BHC NA NA NA NA
beta-BHC NA NA NA NA
Dieldrin NA NA NA NA
Endrin aldehyde NA NA NA NA
gamma-Chlordane NA NA NA NA
Heptachlor epoxide NA NA NA NA
Methoxychlor NA NA NA NA

PCBs (ug/L)
Aroclor-1260 NA NA NA NA

Metals - Dissolved (ug/L)
Aluminum 2030 24 134 47
Antimony 2.6 0.53 0.77 0.47
Arsenic 5.1 1.2 1.2 0.40
Barium 144 101 67 80
Beryllium 0.24 0.50 0.50 0.50
Cadmium 0.23 0.069 0.038 2.0
Chromium 436 259 11 1.1
Chromium, Hexavalent 1.0 238 1.1 0.25
Cobalt 12 8.1 0.50 2.3
Copper 15 1.0 3.6 1.0
Cyanide 5.1 7.8 5.2 22
Iron 96600 2450 13100 1280
Lead 54 0.34 4.9 0.46
Manganese 1760 1630 1150 1910
Mercury 0.12 0.10 0.10 0.10
Nickel 6.7 4.1 3.4 4.4
Selenium 0.26 2.5 0.37 2.5
Silver 3.8 0.50 0.50 0.50
Thallium 0.50 0.50 0.50 0.50
Vanadium 21 0.25 1.1 0.69
Zinc 25 33 41 33

Notes
Yellow shading:  no detections of the analyte in the exposure area.  The value presented is half of the maximum non-detect;

only included in screening model if there is a corresponding sediment COPC.
NA - Not Analyzed or Not Available
Cyanide is a total value.
COPC - Chemical of Potential Concern
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TABLE C5-4
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
MAXIMUM EXPOSURE CASE
PROPERTY & SOUTHERN WETLAND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

VOCs
1,1,1-Trichloroethane ND 1 a 0.01 0.05 NA NA
1,1-Dichloroethane ND 1 a 0.01 0.05 NA NA
1,1-Dichloroethene ND 1 a 0.01 0.05 NA NA
2-Butanone 0.49 1 a 0.01 0.05 2.5 10
Acetone 1.1 1 a 0.01 0.05 5.5 22
Carbon disulfide 0.0071 1 a 0.01 0.05 0.036 0.14
Chloroform ND 1 a 0.01 0.05 NA NA
Methyl acetate 0.023 1 a 0.01 0.05 0 0
Methyl tert-butyl ether ND 1 a 0.01 0.05 NA NA
Trichloroethene ND 1 a 0.01 0.05 NA NA

SVOCs
2-Methylnaphthalene 0.028 0.97 c 0.01 0.05 0.14 0.54
4-Chloroaniline ND 1 a 0.01 0.05 NA NA
Acenaphthene 0.090 0.060 c 0.01 0.05 0.0271 0.108
Acenaphthylene 0.25 0.029 c 0.01 0.05 0.036 0.14
Anthracene 0.21 0.015 c 0.01 0.05 0.016 0.062
Benzaldehyde 0.84 1 a 0.01 0.05 4.2 17
Benzo(a)anthracene 0.89 0.094 c 0.01 0.05 0.42 1.7
Benzo(a)pyrene 1.2 0.0040 c 0.01 0.05 0.024 0.10
Benzo(b)fluoranthene 1.9 0.0043 c 0.01 0.05 0.041 0.16
Benzo(g,h,i)perylene 1.0 0.070 c 0.01 0.05 0.35 1.4
Benzo(k)fluoranthene 0.96 0.0041 c 0.01 0.05 0.020 0.077
bis(2-Ethylhexyl)phthalate 6.3 3.2 c 0.01 0.05 102 403
Caprolactam 1.6 1 a 0.01 0.05 8.0 32
Carbazole 0.18 1 a 0.01 0.05 0.90 3.6
Chrysene 1.4 0.064 c 0.01 0.05 0.45 1.8
Dibenz(a,h)anthracene 0.30 0.0043 c 0.01 0.05 0.0064 0.025
Dimethylphthalate ND 1 a 0.01 0.05 NA NA
Fluoranthene 2.3 0.038 c 0.01 0.05 0.44 1.7
Fluorene 0.092 0.042 c 0.01 0.05 0 0
Indeno(1,2,3-cd)pyrene 1.3 0.076 c 0.01 0.05 0.49 2.0
Phenanthrene 0.77 0.16 c 0.01 0.05 0.62 2.5
Pyrene 1.5 0.064 c 0.01 0.05 0.48 1.9

Pesticides
4,4'-DDD 3.0 2.2 c 0.01 0.05 34 133
4,4'-DDE 0.29 2.2 c 0.01 0.05 3.2 13
4,4'-DDT 0.34 108 c 0.01 0.05 184 730
alpha-BHC Not COPC 1 a 0.01 0.05 NA NA
beta-BHC Not COPC 1 a 0.01 0.05 NA NA
Dieldrin 0.0054 18 c 0.01 0.05 0.48 1.9
Endrin aldehyde 0.036 1 a 0.01 0.05 0.18 0.71
gamma-Chlordane 0.020 1.8 c 0.01 0.05 0.18 0.70
Heptachlor epoxide 0.0062 1 a 0.01 0.05 0.031 0.12
Methoxychlor 0.66 1 a 0.01 0.05 3.3 13

PCBs
Aroclor-1260 ND 4 b 0.01 0.05 NA NA

Metals - Total
Aluminum 17100 1 a 1 17100
Antimony 100 1 a 1 100
Arsenic 68 0.373 d 0.373 25.4
Barium 742 1 a 1 742
Beryllium 2.9 1 a 1 2.9
Cadmium 3.9 3.073 e 3.073 12
Chromium 56700 0.468 f 0.468 26536
Chromium, Hexavalent 48 0.468 g 0.468 23
Cobalt 110 1 a 1 110
Copper 1200 5.25 f 5.25 6300
Cyanide 199 1 a 1 199
Iron 67600 1 a 1 67600
Lead 13200 0.066 d 0.066 871
Manganese 1100 1 a 1 1100
Mercury 0.94 NA h 17 16
Nickel 498 0.214 e 0.214 107
Selenium 2.4 NA i 2.5 6.0
Silver 1100 1 a 1 1100
Thallium 15 1 a 1 15
Vanadium 84 1 a 1 84
Zinc 630 7.527 f 7.527 4742

Notes
(a)  No uptake equation available; values based on sediment to biota factor of 1.0 for screening models. 
(b)  Oregon Department of Environmental Quality (ODEQ), 2007, Table A-5.
(c)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm
       Value is the maximum of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(d)  Value from Bechtel Jacobs, 1998.  Median value for non-depurated organisms used as recommended for arsenic and lead
(e)  Value from Bechtel Jacobs, 1998.  90th precentile BSAF (depurated organisms)  used as recommended for cadmium and nickel
(f)  Value from Bechtel Jacobs, 1998.  90th percentile for all organisms
(g)  Value for chromium (III) used
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002

(1) BSAF (kg oc/kg L) Value presented is the maximum value selected from the cited source, used in the SLERA
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01 for SLERA, based on ODEQ, 2007 0.01

(3) FL Lipid fration in fish, wet weight
assumed to be 0.05 for SLERA, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  The value presented is the 90th percentile  values from  Bechtel Jacobs, 1998 (dry weight basis)
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in Fish (mg/kg - body weight wet)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
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TABLE C5-5
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
MAXIMUM EXPOSURE CASE
BLISS BROOK
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

VOCs
1,1,1-Trichloroethane 0.21 1 a 0.01 0.05 1.1 4.2
1,1-Dichloroethane 0.13 1 a 0.01 0.05 0.65 2.6
1,1-Dichloroethene 0.12 1 a 0.01 0.05 0.60 2.4
2-Butanone Not COPC 1 a 0.01 0.05 NA NA
Acetone 0.52 1 a 0.01 0.05 2.6 10
Carbon disulfide 0.0047 1 a 0.01 0.05 0.024 0.093
Chloroform 0.030 1 a 0.01 0.05 0.15 0.60
Methyl acetate 0.14 1 a 0.01 0.05 0.70 2.8
Methyl tert-butyl ether ND 1 a 0.01 0.05 NA NA
Trichloroethene 0.95 1 a 0.01 0.05 4.8 19

SVOCs
2-Methylnaphthalene 0.058 0.97 c 0.01 0.05 0.28 1.1
4-Chloroaniline ND 1 a 0.01 0.05 NA NA
Acenaphthene 0.16 0.060 c 0.01 0.05 0.048 0.19
Acenaphthylene 0.052 0.029 c 0.01 0.05 0.0075 0.030
Anthracene 0.80 0.015 c 0.01 0.05 0.059 0.23
Benzaldehyde ND 1 a 0.01 0.05 NA NA
Benzo(a)anthracene 3.3 0.094 c 0.01 0.05 1.6 6.2
Benzo(a)pyrene 2.8 0.0040 c 0.01 0.05 0.057 0.22
Benzo(b)fluoranthene 2.8 0.0043 c 0.01 0.05 0.060 0.24
Benzo(g,h,i)perylene 1.8 0.070 c 0.01 0.05 0.63 2.5
Benzo(k)fluoranthene 2.0 0.0041 c 0.01 0.05 0.041 0.16
bis(2-Ethylhexyl)phthalate 1.4 3.2 c 0.01 0.05 23 90
Caprolactam 0.22 1 a 0.01 0.05 1.1 4.4
Carbazole 0.36 1 a 0.01 0.05 1.8 7.1
Chrysene 3.2 0.064 c 0.01 0.05 1.0 4.0
Dibenz(a,h)anthracene 0.44 0.0043 c 0.01 0.05 0.0094 0.037
Dimethylphthalate ND 1 a 0.01 0.05 NA NA
Fluoranthene 5.9 0.038 c 0.01 0.05 1.1 4.5
Fluorene 0.21 0.042 c 0.01 0.05 0.044 0.17
Indeno(1,2,3-cd)pyrene 1.7 0.076 c 0.01 0.05 0.64 2.6
Phenanthrene 2.5 0.16 c 0.01 0.05 2.0 8.0
Pyrene 4.4 0.064 c 0.01 0.05 1.4 5.6

Pesticides
4,4'-DDD 0.023 2.2 c 0.01 0.05 0.26 1.0
4,4'-DDE 0.026 2.2 c 0.01 0.05 0.29 1.2
4,4'-DDT 0.0094 108 c 0.01 0.05 5.1 20
alpha-BHC ND 1 a 0.01 0.05 NA NA
beta-BHC ND 1 a 0.01 0.05 NA NA
Dieldrin ND 18 c 0.01 0.05 NA NA
Endrin aldehyde ND 1 a 0.01 0.05 NA NA
gamma-Chlordane ND 1.8 c 0.01 0.05 NA NA
Heptachlor epoxide ND 1 a 0.01 0.05 NA NA
Methoxychlor 0.13 1 a 0.01 0.05 0.65 2.6

PCBs
Aroclor-1260 Not COPC 4 b 0.01 0.05 NA NA

Metals - Total
Aluminum 16100 1 a 1 16100
Antimony 2.1 1 a 1 2.1
Arsenic Not COPC 0.373 d 0.373 NA
Barium 155 1 a 1 155
Beryllium 1.4 1 a 1 1.4
Cadmium 2.1 3.073 e 3.073 6.5
Chromium 7330 0.468 f 0.468 3430
Chromium, Hexavalent 87 0.468 g 0.468 41
Cobalt Not COPC 1 a 1 NA
Copper 60 5.25 f 5.25 317
Cyanide 0.72 1 a 1 0.72
Iron 22900 1 a 1 22900
Lead 146 0.066 d 0.066 9.6
Manganese 738 1 a 1 738
Mercury 0.38 NA h 17 6.5
Nickel Not COPC 0.214 e 0.214 NA
Selenium 2.5 NA i 2.5 6.3
Silver 1.7 1 a 1 1.7
Thallium ND 1 a 1 NA
Vanadium Not COPC 1 a 1 NA
Zinc 198 7.527 f 7.527 1490

Notes
(a)  No uptake equation available; values based on sediment to biota factor of 1.0 for screening models. 
(b)  Oregon Department of Environmental Quality (ODEQ), 2007, Table A-5.
(c)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm
       Value is the maximum of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(d)  Value from Bechtel Jacobs, 1998.  Median value for non-depurated organisms used as recommended for arsenic and lead
(e)  Value from Bechtel Jacobs, 1998.  90th precentile BSAF (depurated organisms)  used as recommended for cadmium and nickel
(f)  Value from Bechtel Jacobs, 1998.  90th percentile for all organisms
(g)  Value for chromium (III) used
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002

(1) BSAF (kg oc/kg L) Value presented is the maximum value selected from the cited source, used in the SLERA
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01 for SLERA, based on ODEQ, 2007 0.01

(3) FL Lipid fration in fish, wet weight
assumed to be 0.05 for SLERA, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  The value presented is the 90th percentile  values from  Bechtel Jacobs, 1998 (dry weight basis)
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in Fish (mg/kg - body weight wet)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
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TABLE C5-6
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
MAXIMUM EXPOSURE CASE
MECHANICS POND
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

VOCs
1,1,1-Trichloroethane ND 1 a 0.01 0.05 NA NA
1,1-Dichloroethane ND 1 a 0.01 0.05 NA NA
1,1-Dichloroethene ND 1 a 0.01 0.05 NA NA
2-Butanone 0.31 1 a 0.01 0.05 1.6 6.2
Acetone 0.79 1 a 0.01 0.05 4.0 16
Carbon disulfide 0.040 1 a 0.01 0.05 0.20 0.79
Chloroform ND 1 a 0.01 0.05 NA NA
Methyl acetate 0.0057 1 a 0.01 0.05 0.029 0.11
Methyl tert-butyl ether 0.00026 1 a 0.01 0.05 0.0013 0.0052
Trichloroethene ND 1 a 0.01 0.05 NA NA

SVOCs
2-Methylnaphthalene 0.057 0.97 c 0.01 0.05 0.28 1.1
4-Chloroaniline 2.3 1 a 0.01 0.05 12 46
Acenaphthene 0.11 0.060 c 0.01 0.05 0.033 0.13
Acenaphthylene 0.046 0.029 c 0.01 0.05 0.0066 0.026
Anthracene 1.7 0.015 c 0.01 0.05 0.13 0.50
Benzaldehyde 0.44 1 a 0.01 0.05 2.2 8.7
Benzo(a)anthracene 5.8 0.094 c 0.01 0.05 2.7 11
Benzo(a)pyrene 3.6 0.0040 c 0.01 0.05 0.073 0.29
Benzo(b)fluoranthene 5.5 0.0043 c 0.01 0.05 0.12 0.47
Benzo(g,h,i)perylene 2.3 0.070 c 0.01 0.05 0.80 3.2
Benzo(k)fluoranthene 2.8 0.0041 c 0.01 0.05 0.057 0.23
bis(2-Ethylhexyl)phthalate 4.8 3.2 c 0.01 0.05 77 307
Caprolactam 1.5 1 a 0.01 0.05 7.5 30
Carbazole 1.1 1 a 0.01 0.05 5.5 22
Chrysene 5.0 0.064 c 0.01 0.05 1.6 6.3
Dibenz(a,h)anthracene 0.72 0.0043 c 0.01 0.05 0.015 0.061
Dimethylphthalate 0.46 1 a 0.01 0.05 2.3 9.1
Fluoranthene 14 0.038 c 0.01 0.05 2.7 11
Fluorene 0.15 0.042 c 0.01 0.05 0.031 0.12
Indeno(1,2,3-cd)pyrene 3.2 0.076 c 0.01 0.05 1.2 4.8
Phenanthrene 8.9 0.16 c 0.01 0.05 7.2 28
Pyrene 8.0 0.064 c 0.01 0.05 2.6 10

Pesticides
4,4'-DDD 0.41 2.2 c 0.01 0.05 4.6 18
4,4'-DDE 0.13 2.2 c 0.01 0.05 1.5 5.8
4,4'-DDT 0.097 108 c 0.01 0.05 52 208
alpha-BHC 0.0072 1 a 0.01 0.05 0.036 0.14
beta-BHC 0.0054 1 a 0.01 0.05 0.027 0.11
Dieldrin ND 18 c 0.01 0.05 NA NA
Endrin aldehyde Not COPC 1 a 0.01 0.05 NA NA
gamma-Chlordane ND 1.8 c 0.01 0.05 NA NA
Heptachlor epoxide 0.0048 1 a 0.01 0.05 0.024 0.095
Methoxychlor 0.35 1 a 0.01 0.05 1.8 6.9

PCBs
Aroclor-1260 0.26 4 b 0.01 0.05 5.2 21

Metals - Total
Aluminum 14800 1 a 1 14800
Antimony Not COPC 1 a 1 NA
Arsenic 31 0.373 d 0.373 12
Barium 409 1 a 1 409
Beryllium 2.4 1 a 1 2.4
Cadmium 82 3.073 e 3.073 252
Chromium 6540 0.468 f 0.468 3061
Chromium, Hexavalent 20 0.468 g 0.468 9.3
Cobalt Not COPC 1 a 1 NA
Copper 3150 5.25 f 5.25 16538
Cyanide 11 1 a 1 11
Iron 302000 1 a 1 302000
Lead 579 0.066 d 0.066 38
Manganese 2100 1 a 1 2100
Mercury 4.6 NA h 17 78
Nickel 773 0.214 e 0.214 165
Selenium 7.7 NA i 2.5 19
Silver 178 1 a 1 178
Thallium 3.3 1 a 1 3.3
Vanadium Not COPC 1 a 1 NA
Zinc 1530 7.527 f 7.527 11516

Notes
(a)  No uptake equation available; values based on sediment to biota factor of 1.0 for screening models. 
(b)  Oregon Department of Environmental Quality (ODEQ), 2007, Table A-5.
(c)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm
       Value is the maximum of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(d)  Value from Bechtel Jacobs, 1998.  Median value for non-depurated organisms used as recommended for arsenic and lead
(e)  Value from Bechtel Jacobs, 1998.  90th precentile BSAF (depurated organisms)  used as recommended for cadmium and nickel
(f)  Value from Bechtel Jacobs, 1998.  90th percentile for all organisms
(g)  Value for chromium (III) used
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002

(1) BSAF (kg oc/kg L) Value presented is the maximum value selected from the cited source, used in the SLERA
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01 for SLERA, based on ODEQ, 2007 0.01

(3) FL Lipid fration in fish, wet weight
assumed to be 0.05 for SLERA, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  The value presented is the 90th percentile  values from  Bechtel Jacobs, 1998 (dry weight basis)
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in Fish (mg/kg - body weight wet)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
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TABLE C5-7
ESTIMATION OF COPC CONCENTRATIONS IN FISH TISSUE 
MAXIMUM EXPOSURE CASE
REFERENCE
WALTON & LONSBURY SUPERFUND SITE 

Chemical of Potential Concern
Cs 

(mg/kg)
BSAF 1

(kg OC/kg lipid) Source Foc
2 FL

3 Cf  (wet)
4 Cf  (dry)

5

BSAFi
6

Sediment 
to Invertebrates Source

BSAF7

Sediment to
 Fish

(unitless) Cf (dry)
8

VOCs
1,1,1-Trichloroethane 0.016 1 a 0.01 0.05 0.078 0.31
1,1-Dichloroethane 0.024 1 a 0.01 0.05 0.12 0.47
1,1-Dichloroethene 0.024 1 a 0.01 0.05 0.12 0.47
2-Butanone 0.85 1 a 0.01 0.05 4.3 17
Acetone 2.2 1 a 0.01 0.05 11 44
Carbon disulfide 0.058 1 a 0.01 0.05 0.29 1.2
Chloroform 0.024 1 a 0.01 0.05 0.12 0.47
Methyl acetate 0.024 1 a 0.01 0.05 0.12 0.47
Methyl tert-butyl ether 0.00026 1 a 0.01 0.05 0 0
Trichloroethene 0.0028 1 a 0.01 0.05 0.014 0.056

SVOCs
2-Methylnaphthalene 0.13 0.97 c 0.01 0.05 0.63 2.5
4-Chloroaniline 15 1 a 0.01 0.05 75 298
Acenaphthene 0.25 0.060 c 0.01 0.05 0.075 0.30
Acenaphthylene 0.23 0.029 c 0.01 0.05 0.033 0.13
Anthracene 1.2 0.015 c 0.01 0.05 0.089 0.35
Benzaldehyde 15 1 a 0.01 0.05 75 298
Benzo(a)anthracene 7.1 0.094 c 0.01 0.05 3.3 13
Benzo(a)pyrene 5.6 0.0040 c 0.01 0.05 0.11 0.45
Benzo(b)fluoranthene 8.7 0.0043 c 0.01 0.05 0.19 0.74
Benzo(g,h,i)perylene 3.9 0.070 c 0.01 0.05 1.4 5.4
Benzo(k)fluoranthene 3.2 0.0041 c 0.01 0.05 0.065 0.26
bis(2-Ethylhexyl)phthalate 0.21 3.2 c 0.01 0.05 3.4 13
Caprolactam 15 1 a 0.01 0.05 75 298
Carbazole 0.36 1 a 0.01 0.05 1.8 7.1
Chrysene 6.7 0.064 c 0.01 0.05 2.1 8
Dibenz(a,h)anthracene 0.83 0.0043 c 0.01 0.05 0.018 0.071
Dimethylphthalate 15 1 a 0.01 0.05 75 298
Fluoranthene 12 0.038 c 0.01 0.05 2.3 9
Fluorene 0.23 0.042 c 0.01 0.05 0.048 0.19
Indeno(1,2,3-cd)pyrene 5.1 0.076 c 0.01 0.05 1.9 7.7
Phenanthrene 6.6 0.16 c 0.01 0.05 5.3 21
Pyrene 11 0.064 c 0.01 0.05 3.5 14

Pesticides
4,4'-DDD 0.24 2.2 c 0.01 0.05 2.7 11
4,4'-DDE 0.074 2.2 c 0.01 0.05 0.83 3.3
4,4'-DDT 0.072 108 c 0.01 0.05 39 155
alpha-BHC 0.018 1 a 0.01 0.05 0.090 0.36
beta-BHC 0.063 1 a 0.01 0.05 0.32 1.3
Dieldrin 0.10 18 c 0.01 0.05 9.0 36
Endrin aldehyde 0.10 1 a 0.01 0.05 0.50 2.0
gamma-Chlordane 0.0066 1.8 c 0.01 0.05 0.058 0.23
Heptachlor epoxide 0.050 1 a 0.01 0.05 0.25 1.0
Methoxychlor 0.013 1 a 0.01 0.05 0.065 0.26

PCBs
Aroclor-1260 0.0083 4 b 0.01 0.05 0.17 0.66

Metals - Total
Aluminum 8960 1 a 1 8960
Antimony 1.2 1 a 1 1.2
Arsenic 11 0.373 d 0.373 4.0
Barium 143 1 a 1 143
Beryllium 1.2 1 a 1 1.2
Cadmium 2.8 3.073 e 3.073 8.6
Chromium 35 0.468 f 0.468 16
Chromium, Hexavalent 0.13 0.468 g 0.468 0.061
Cobalt 13 1 a 1 13
Copper 399 5.25 f 5.25 2095
Cyanide 1.8 1 a 1 1.8
Iron 20500 1 a 1 20500
Lead 571 0.066 d 0.066 38
Manganese 1090 1 a 1 1090
Mercury 1.9 NA h 17 32
Nickel 35 0.214 e 0.214 7.4
Selenium 4.7 NA i 2.5 12
Silver 94 1 a 1 94
Thallium 0.34 1 a 1 0.34
Vanadium 49 1 a 1 49
Zinc 270 7.527 f 7.527 2032

Notes
(a)  No uptake equation available; values based on sediment to biota factor of 1.0 for screening models. 
(b)  Oregon Department of Environmental Quality (ODEQ), 2007, Table A-5.
(c)  Calculated from Biota-Sediment Accumulation Factor Data Set (BSAF) Guide at : http//www.epa.gov/med/prods_pub.htm
       Value is the maximum of BASF values from freshwater species data, based on whole body tissue values for all fin-fish data in the database
(d)  Value from Bechtel Jacobs, 1998.  Median value for non-depurated organisms used as recommended for arsenic and lead
(e)  Value from Bechtel Jacobs, 1998.  90th precentile BSAF (depurated organisms)  used as recommended for cadmium and nickel
(f)  Value from Bechtel Jacobs, 1998.  90th percentile for all organisms
(g)  Value for chromium (III) used
(h)  Total BSAFs for mercury from sediment to fish is estimated at 17 Lindqvist (1991), cited in USEPA (1997b)
(i)  Total BSAFs for selenium from sediment to fish is estimated at 2.5 based on value from  Lemly, 2002

(1) BSAF (kg oc/kg L) Value presented is the maximum value selected from the cited source, used in the SLERA
BSAF (kg oc/kg L) = Cf (mg/kg)/FL (equation used for organic COPCs)

Cs(mg/kg)/Foc

(2) Foc organic carbon fraction in sediment, dry weight
assumed to be 0.01 for SLERA, based on ODEQ, 2007 0.01

(3) FL Lipid fration in fish, wet weight
assumed to be 0.05 for SLERA, based on ODEQ, 2007 0.05

(4) Cf (wet) Cf(mg/kg-wet) = BSAF*Cs*FL (wet weight)
(5) Cf (dry) Cf(mg/kg-dry) = Cf(mg/kg-wet)/(1-WC) where WC = the water content of the prey item 0.748
(6) BSAFi  Sediment to invertebrate BSAF.  The value presented is the 90th percentile  values from  Bechtel Jacobs, 1998 (dry weight basis)
(7) BSAF - Calculated for inorganics from BSAFi * FCM.  
(8) Cf (dry) Cf(mg/kg-dry) = BSAF*Cs (dry weight)

BSAF - Biota-Sediment Accumulation Factors
COPC - Chemical of Potential Concern
Cs - COPC concentration in sediment (mg/kg). 
Cf - Concentration in Fish (mg/kg - body weight wet)
FCM - Food chain multiplying factor; based on Sample, 1996.  FCM assumed to be 1 for inorganics, unless otherwise noted (mercury and selenium).
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TABLE C5-8

TOXICITY REFERENCE VALUES FOR HERON

WALTON & LONSBURY SUPERFUND SITE

Chemical Test Exposure Route Duration System Test NOAEL Source
of Species and TRV TRV

Potential Duration Class Type (mg/kg-d) 
Concern

Volatile Organics

1,1,1-Trichloroethane NA

1,1-Dichloroethane chicken chronic 2 years reproduction NOAEL 17.2 Alumot et al., 1976 (in Sample et al., 1996)1

1,1-Dichloroethene NA

2-Butanone NA

Acetone NA

Carbon Disulfide NA

Chloroform NA

Methyl acetate NA

Methyl tert-butyl ether NA

Trichloroethene NA

Semivolatile Organics

2-Methylnaphthalene NA

4-Chloroaniline NA

Acenaphthene bobwhite chronic 10 days growth and survival NOAEL 1653 Landis Assoc Inc, 1985 (in USEPA, 2007f)2

Acenaphthylene bobwhite chronic 10 days growth and survival NOAEL 1653 Landis Assoc Inc, 1985 (in USEPA, 2007f)2

Anthracene bobwhite chronic 10 days growth and survival NOAEL 1653 Landis Assoc Inc, 1985 (in USEPA, 2007f)2

Benzaldehyde NA

Benzo(a)anthracene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Benzo(a)pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Benzo(b)fluoranthene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Benzo(g,h,i)perylene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Benzo(k)fluoranthene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

bis(2-Ethylhexyl)phthalate ringed dove chronic 4 weeks reproduction NOAEL 18.3 Peakall, 1974  (in Sample et al., 1996)

Caprolactam NA

Carbazole NA

Chrysene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Dibenz(a,h)anthracene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Dimethylphthalate NA

Fluoranthene bobwhite chronic 10 days growth and survival NOAEL 1653 Landis Assoc Inc, 1985 (in USEPA, 2007f)2

Fluorene bobwhite chronic 10 days growth and survival NOAEL 1653 Landis Assoc Inc, 1985 (in USEPA, 2007f)2

Indeno(1,2,3-cd)pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Phenanthrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Pyrene nestling/starlings chronic 10 days systemic NOAEL 2 Trust et al., 1994 (in USEPA, 2007f)3

Pesticides/PCBs
4,4'-DDD avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDE avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
4,4'-DDT avian chronic various reproduction, growth or survival NOAEL 0.227 USEPA, 2007c
alpha-BHC Japanese quail chronic 90 days reproduction NOAEL 0.563 Vos et al., 1971 (in Sample et al., 1996)4

beta-BHC Japanese quail chronic 90 days reproduction NOAEL 0.563 Vos et al., 1971 (in Sample et al., 1996)4

Dieldrin avian chronic various reproduction, growth or survival NOAEL 0.0709 USEPA, 2005i
Endrin aldehyde Mallard duck chronic 120 days reproduction NOAEL 0.3 Spann et al., 1986 (in Sample et al., 1996)3

gamma-Chlordane red-winged blackbirdchronic 84 days survival NOAEL 2.14 Stickel et al., 1983 (in Sample et al., 1996)
Heptachlor epoxide NA
Methoxychlor NA

Aroclor-1260 ring-necked pheasantchronic 17 weeks reproduction NOAEL 0.18 Dahlgren et al., 1972 (in Sample et al., 1996)

Metals
Aluminum ringed dove chronic 4 months reproduction NOAEL 109.7 Carriere, et al., 1986 (in Sample et al., 1996)
Antimony NA no data identified by USEPA, 2005a
Arsenic avian chronic various reproduction, growth or survival NOAEL 2.24 USEPA, 2005
Barium chicken chronic 4 weeks survival (1-day old chicks) NOAEL 208.26 Johnson et al., 1960 (in Sample et al., 1996)
Beryllium NA no data identified by USEPA, 2005c
Cadmium avian chronic various reproduction and growth NOAEL 1.47 USEPA, 2005e
Chromium avian chronic various reproduction and growth NOAEL 2.66 USEPA, 2008
Chromium, Hexavalent avian chronic various reproduction, growth or survival NOAEL NA USEPA, 2008
Cobalt avian chronic various growth NOAEL 7.61 USEPA, 2005f
Copper avian chronic various reproduction, growth or survival NOAEL 4.05 USEPA, 2007b
Cyanide NA
Iron NA
Lead avian chronic various reproduction, growth or survival NOAEL 1.63 USEPA, 2005g
Manganese avian chronic various reproduction and growth NOAEL 179 USEPA, 2007d
Mercury mallard duck chronic 3 generations reproduction NOAEL 0.064 Heinz, 1979 (in Sample et al., 1996)
Nickel avian chronic various reproduction and growth NOAEL 6.71 USEPA, 2007e
Selenium avian chronic various reproduction and growth NOAEL 0.29 USEPA, 2007g
Silver avian chronic various reproduction and growth NOAEL 2.02 USEPA, 2006a
Thallium NA
Vanadium avian chronic various reproduction, growth or survival NOAEL 0.344 USEPA, 2005h
Zinc avian chronic various reproduction and growth NOAEL 66.1 USEPA, 2007h

(1)  1,2-Dichloroethane was used as a surrogate for 1,1-Dichloroethane
(2)  Based on a value for 7,12-Dimethylbenz(a)anthracene
(3)  Based on a value for Naphthalene
(4)  Based on value for mixed isomers of BHC

NA - Not available
NOAEL - No Observed Adverese Effects Level
TRV - Toxicity Reference Value
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TABLE C5-9.  MAXIMUM EXPOSURE CALCULATIONS FOR HERON - PROPERTY & SOUTHERN WETLAND
Compound C sed

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/Kg day

DOSE
prey   (mg/Kg 

BW day)

DOSE
sediment (mg/Kg 

BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Property & Property & Property & NOAEL
Southern WetlandSouthern WetlandSouthern Wetland

Volatile Organics 
2-Butanone 0.49 0.97 9.7 NA 4.37E-01 2.22E-04 4.37E-05 4.37E-01 NA NA NA NA NA NA NA
Acetone 1.1 7.5 22 NA 9.80E-01 4.99E-04 3.38E-04 9.81E-01 NA NA NA NA NA NA NA
Carbon disulfide 0.0071 0.14 0.14 NA 6.33E-03 3.22E-06 6.08E-06 6.34E-03 NA NA NA NA NA NA NA
Methyl acetate 0.023 0.25 0.46 NA 2.05E-02 1.04E-05 1.13E-05 2.05E-02 NA NA NA NA NA NA NA

Semivolatile Organics 
Acenaphthene 0.090 NA 0.108 1653 4.83E-03 4.08E-05 NA 4.87E-03 3E-06 2E-08 NA 3E-06 99.2% 0.8% NA
Acenaphthylene 0.25 NA 0.14 1653 6.39E-03 1.13E-04 NA 6.51E-03 4E-06 7E-08 NA 4E-06 98.3% 1.7% NA
Anthracene 0.21 NA 0.062 1653 2.76E-03 9.53E-05 NA 2.86E-03 2E-06 6E-08 NA 2E-06 96.7% 3.3% NA
Benzaldehyde 0.84 NA 17 NA 7.44E-01 3.79E-04 NA 7.44E-01 NA NA NA NA NA NA NA
Benzo(a)anthracene 0.89 NA 1.7 2.0 7.46E-02 4.04E-04 NA 7.50E-02 4E-02 2E-04 NA 4E-02 99.5% 0.5% NA
Benzo(a)pyrene 1.2 NA 0.096 2.0 4.32E-03 5.44E-04 NA 4.87E-03 2E-03 3E-04 NA 2E-03 88.8% 11.2% NA
Benzo(b)fluoranthene 1.9 NA 0.16 2.0 7.29E-03 8.62E-04 NA 8.15E-03 4E-03 4E-04 NA 4E-03 89.4% 10.6% NA
Benzo(g,h,i)perylene 1.0 NA 1.4 2.0 6.23E-02 4.54E-04 NA 6.27E-02 3E-02 2E-04 NA 3E-02 99.3% 0.7% NA
Benzo(k)fluoranthene 0.96 NA 0.077 2.0 3.48E-03 4.35E-04 NA 3.91E-03 2E-03 2E-04 NA 2E-03 88.9% 11.1% NA
Bis(2-ethylhexyl)phthalate 6.3 NA 403 18 1.81E+01 2.86E-03 NA 1.81E+01 1E+00 2E-04 NA 1E+00 100.0% 0.0% NA
Caprolactam 1.6 NA 32 NA 1.43E+00 7.26E-04 NA 1.43E+00 NA NA NA NA NA NA NA
Carbazole 0.18 NA 3.6 NA 1.60E-01 8.16E-05 NA 1.60E-01 NA NA NA NA NA NA NA
Chrysene 1.4 NA 1.8 2.0 7.94E-02 6.35E-04 NA 8.00E-02 4E-02 3E-04 NA 4E-02 99.2% 0.8% NA
Dibenz(a,h)anthracene 0.30 NA 0.025 2.0 1.14E-03 1.36E-04 NA 1.28E-03 6E-04 7E-05 NA 6E-04 89.4% 10.6% NA
Fluoranthene 2.3 NA 1.7 1653 7.84E-02 1.04E-03 NA 7.95E-02 5E-05 6E-07 NA 5E-05 98.7% 1.3% NA
Indeno(1,2,3-cd)pyrene 1.3 NA 2.0 2.0 8.76E-02 5.90E-04 NA 8.82E-02 4E-02 3E-04 NA 4E-02 99.3% 0.7% NA
Phenanthrene 0.77 NA 2.5 2.0 1.11E-01 3.49E-04 NA 1.11E-01 6E-02 2E-04 NA 6E-02 99.7% 0.3% NA
Pyrene 1.5 NA 1.9 2.0 8.53E-02 6.80E-04 NA 8.59E-02 4E-02 3E-04 NA 4E-02 99.2% 0.8% NA

Pesticides
X 4,4'-DDD 3.0 NA 133 0.23 5.98E+00 1.36E-03 NA 5.98E+00 3E+01 6E-03 NA 3E+01 100.0% 0.0% NA
X 4,4'-DDE 0.29 NA 13 0.23 5.78E-01 1.32E-04 NA 5.78E-01 3E+00 6E-04 NA 3E+00 100.0% 0.0% NA
X 4,4'-DDT 0.34 NA 730 0.23 3.28E+01 1.54E-04 NA 3.28E+01 1E+02 7E-04 NA 1E+02 100.0% 0.0% NA

Dieldrin 0.0054 NA 1.9 0.071 8.63E-02 2.45E-06 NA 8.63E-02 1E+00 3E-05 NA 1E+00 100.0% 0.0% NA
Endrin aldehyde 0.036 NA 0.71 0.30 3.21E-02 1.63E-05 NA 3.21E-02 1E-01 5E-05 NA 1E-01 99.9% 0.1% NA
gamma-Chlordane 0.020 NA 0.70 2.1 3.15E-02 9.07E-06 NA 3.15E-02 1E-02 4E-06 NA 1E-02 100.0% 0.0% NA
Heptachlor epoxide 0.0062 NA 0.12 NA 5.52E-03 2.81E-06 NA 5.53E-03 NA NA NA NA NA NA NA
Methoxychlor 0.66 NA 13 NA 5.87E-01 2.99E-04 NA 5.87E-01 NA NA NA NA NA NA NA

Inorganics 
X Aluminum 17100 2030 17100 110 7.68E+02 7.76E+00 9.14E-02 7.76E+02 7E+00 7E-02 8E-04 7E+00 99.0% 1.0% 0.0%

Antimony 100 2.6 100 NA 4.49E+00 4.54E-02 1.15E-04 4.54E+00 NA NA NA NA NA NA NA
Arsenic 68 5.1 25.4 2.2 1.14E+00 3.08E-02 2.30E-04 1.17E+00 5E-01 1E-02 1E-04 5E-01 97.3% 2.6% 0.0%
Barium 742 144 742 208 3.33E+01 3.37E-01 6.48E-03 3.37E+01 2E-01 2E-03 3E-05 2E-01 99.0% 1.0% 0.0%
Beryllium 2.9 0.24 2.9 NA 1.30E-01 1.32E-03 1.08E-05 1.32E-01 NA NA NA NA NA NA NA
Cadmium 3.9 0.23 12 1.5 5.38E-01 1.77E-03 1.04E-05 5.40E-01 4E-01 1E-03 7E-06 4E-01 99.7% 0.3% 0.0%

X Chromium 56700 436 26536 2.7 1.19E+03 2.57E+01 1.96E-02 1.22E+03 4E+02 1E+01 7E-03 5E+02 97.9% 2.1% 0.0%
Chromium, Hexavalent 48 1.0 23 NA 1.02E+00 2.20E-02 4.68E-05 1.04E+00 NA NA NA NA NA NA NA
Cobalt 110 12 110 7.6 4.94E+00 4.99E-02 5.49E-04 4.99E+00 6E-01 7E-03 7E-05 7E-01 99.0% 1.0% 0.0%

X Copper 1200 15 6300 4.1 2.83E+02 5.44E-01 6.57E-04 2.83E+02 7E+01 1E-01 2E-04 7E+01 99.8% 0.2% 0.0%
Cyanide 199 5.1 199 NA 8.94E+00 9.03E-02 2.30E-04 9.03E+00 NA NA NA NA NA NA NA
Iron 67600 96600 67600 NA 3.04E+03 3.07E+01 4.35E+00 3.07E+03 NA NA NA NA NA NA NA

X Lead 13200 54 871 1.6 3.91E+01 5.99E+00 2.43E-03 4.51E+01 2E+01 4E+00 1E-03 3E+01 86.7% 13.3% 0.0%
Manganese 1100 1760 1100 179 4.94E+01 4.99E-01 7.92E-02 5.00E+01 3E-01 3E-03 4E-04 3E-01 98.8% 1.0% 0.2%

X Mercury 0.94 0.12 16 0.064 7.18E-01 4.26E-04 5.40E-06 7.18E-01 1E+01 7E-03 8E-05 1E+01 99.9% 0.1% 0.0%
Nickel 498 6.7 107 6.7 4.79E+00 2.26E-01 3.02E-04 5.01E+00 7E-01 3E-02 4E-05 7E-01 95.5% 4.5% 0.0%

X Silver 1100 3.8 1100 2.0 4.94E+01 4.99E-01 1.69E-04 4.99E+01 2E+01 2E-01 8E-05 2E+01 99.0% 1.0% 0.0%
Thallium 15 0.50 15 NA 6.69E-01 6.76E-03 2.25E-05 6.76E-01 NA NA NA NA NA NA NA

X Zinc 630 25 4742 66 2.13E+02 2.86E-01 1.14E-03 2.13E+02 3E+00 4E-03 2E-05 3E+00 99.9% 0.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C5-10.  MAXIMUM EXPOSURE CALCULATIONS FOR HERON - BLISS BROOK
Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Bliss Brook Bliss Brook Bliss Brook NOAEL

Volatile Organics 
1,1,1-Trichloroethane 0.21 0.16 4.2 NA 1.87E-01 9.53E-05 7.20E-06 1.87E-01 NA NA NA NA NA NA NA
1,1-Dichloroethane 0.13 0.30 2.6 17 1.16E-01 5.90E-05 1.35E-05 1.16E-01 7E-03 3E-06 8E-07 7E-03 99.9% 0.1% 0.0%
1,1-Dichloroethene 0.12 0.25 2.4 NA 1.07E-01 5.44E-05 1.13E-05 1.07E-01 NA NA NA NA NA NA NA
Acetone 0.52 8.1 10 NA 4.63E-01 2.36E-04 3.65E-04 4.64E-01 NA NA NA NA NA NA NA
Carbon disulfide 0.0047 0.29 0.093 NA 4.19E-03 2.13E-06 1.31E-05 4.20E-03 NA NA NA NA NA NA NA
Methyl acetate 0.14 0.25 2.8 NA 1.25E-01 6.35E-05 1.13E-05 1.25E-01 NA NA NA NA NA NA NA
Trichloroethene 0.95 0.47 19 NA 8.46E-01 4.31E-04 2.12E-05 8.47E-01 NA NA NA NA NA NA NA

Semivolatile Organics 
2-Methylnaphthalene 0.058 NA 1.1 NA 5.02E-02 2.63E-05 NA 5.02E-02 NA NA NA NA NA NA NA
Acenaphthene 0.16 NA 0.19 1653 8.59E-03 7.26E-05 NA 8.66E-03 5E-06 4E-08 NA 5E-06 99.2% 0.8% NA
Acenaphthylene 0.052 NA 0.030 1653 1.33E-03 2.36E-05 NA 1.35E-03 8E-07 1E-08 NA 8E-07 98.3% 1.7% NA
Anthracene 0.80 NA 0.23 1653 1.05E-02 3.63E-04 NA 1.09E-02 6E-06 2E-07 NA 7E-06 96.7% 3.3% NA
Benzo(a)anthracene 3.3 NA 6.2 2.0 2.77E-01 1.50E-03 NA 2.78E-01 1E-01 7E-04 NA 1E-01 99.5% 0.5% NA
Benzo(a)pyrene 2.8 NA 0.22 2.0 1.01E-02 1.27E-03 NA 1.14E-02 5E-03 6E-04 NA 6E-03 88.8% 11.2% NA
Benzo(b)fluoranthene 2.8 NA 0.24 2.0 1.07E-02 1.27E-03 NA 1.20E-02 5E-03 6E-04 NA 6E-03 89.4% 10.6% NA
Benzo(g,h,i)perylene 1.8 NA 2.5 2.0 1.12E-01 8.16E-04 NA 1.13E-01 6E-02 4E-04 NA 6E-02 99.3% 0.7% NA
Benzo(k)fluoranthene 2.0 NA 0.16 2.0 7.25E-03 9.07E-04 NA 8.15E-03 4E-03 5E-04 NA 4E-03 88.9% 11.1% NA
Bis(2-ethylhexyl)phthalate 1.4 NA 90 18 4.02E+00 6.35E-04 NA 4.02E+00 2E-01 3E-05 NA 2E-01 100.0% 0.0% NA
Caprolactam 0.22 NA 4.4 NA 1.96E-01 9.98E-05 NA 1.96E-01 NA NA NA NA NA NA NA
Carbazole 0.36 NA 7.1 NA 3.21E-01 1.63E-04 NA 3.21E-01 NA NA NA NA NA NA NA
Chrysene 3.2 NA 4.0 2.0 1.81E-01 1.45E-03 NA 1.83E-01 9E-02 7E-04 NA 9E-02 99.2% 0.8% NA
Dibenz(a,h)anthracene 0.44 NA 0.037 2.0 1.68E-03 2.00E-04 NA 1.88E-03 8E-04 1E-04 NA 9E-04 89.4% 10.6% NA
Fluoranthene 5.9 NA 4.5 1653 2.01E-01 2.68E-03 NA 2.04E-01 1E-04 2E-06 NA 1E-04 98.7% 1.3% NA
Fluorene 0.21 NA 0.17 1653 7.77E-03 9.53E-05 NA 7.87E-03 5E-06 6E-08 NA 5E-06 98.8% 1.2% NA
Indeno(1,2,3-cd)pyrene 1.7 NA 2.6 2.0 1.15E-01 7.71E-04 NA 1.15E-01 6E-02 4E-04 NA 6E-02 99.3% 0.7% NA
Phenanthrene 2.5 NA 8.0 2.0 3.59E-01 1.13E-03 NA 3.60E-01 2E-01 6E-04 NA 2E-01 99.7% 0.3% NA
Pyrene 4.4 NA 5.6 2.0 2.50E-01 2.00E-03 NA 2.52E-01 1E-01 1E-03 NA 1E-01 99.2% 0.8% NA

Pesticides
4,4'-DDD 0.023 NA 1.0 0.23 4.58E-02 1.04E-05 NA 4.58E-02 2E-01 5E-05 NA 2E-01 100.0% 0.0% NA
4,4'-DDE 0.026 NA 1.2 0.23 5.18E-02 1.18E-05 NA 5.18E-02 2E-01 5E-05 NA 2E-01 100.0% 0.0% NA

X 4,4'-DDT 0.0094 NA 20 0.23 9.07E-01 4.26E-06 NA 9.07E-01 4E+00 2E-05 NA 4E+00 100.0% 0.0% NA
Methoxychlor 0.13 NA 2.6 NA 1.16E-01 5.90E-05 NA 1.16E-01 NA NA NA NA NA NA NA

Inorganics 
Barium 155 101 155 208 6.96E+00 7.03E-02 4.55E-03 7.04E+00 3E-02 3E-04 2E-05 3E-02 98.9% 1.0% 0.1%
Beryllium 1.4 0.50 1.4 NA 6.29E-02 6.35E-04 2.25E-05 6.35E-02 NA NA NA NA NA NA NA
Cadmium 2.1 0.069 6.5 1.5 2.90E-01 9.53E-04 3.11E-06 2.91E-01 2E-01 6E-04 2E-06 2E-01 99.7% 0.3% 0.0%

X Chromium 7330 259 3430 2.7 1.54E+02 3.32E+00 1.17E-02 1.57E+02 6E+01 1E+00 4E-03 6E+01 97.9% 2.1% 0.0%
Chromium, Hexavalent 87 238 41 NA 1.83E+00 3.95E-02 1.07E-02 1.88E+00 NA NA NA NA NA NA NA

X Copper 60 1.0 317 4.1 1.42E+01 2.74E-02 4.50E-05 1.42E+01 4E+00 7E-03 1E-05 4E+00 99.8% 0.2% 0.0%
Cyanide 0.72 7.8 0.72 NA 3.23E-02 3.27E-04 3.51E-04 3.30E-02 NA NA NA NA NA NA NA
Lead 146 0.34 9.6 1.6 4.33E-01 6.62E-02 1.53E-05 4.99E-01 3E-01 4E-02 9E-06 3E-01 86.7% 13.3% 0.0%
Manganese 738 1630 738 179 3.31E+01 3.35E-01 7.34E-02 3.35E+01 2E-01 2E-03 4E-04 2E-01 98.8% 1.0% 0.2%

X Mercury 0.38 0.10 6.5 0.064 2.90E-01 1.72E-04 4.50E-06 2.90E-01 5E+00 3E-03 7E-05 5E+00 99.9% 0.1% 0.0%
Silver 1.7 0.50 1.7 2.0 7.63E-02 7.71E-04 2.25E-05 7.71E-02 4E-02 4E-04 1E-05 4E-02 99.0% 1.0% 0.0%
Thallium ND 0.50 NA NA NA ND 2.25E-05 2.25E-05 NA NA NA NA NA NA NA
Zinc 198 33 1490 66 6.69E+01 8.98E-02 1.49E-03 6.70E+01 1E+00 1E-03 2E-05 1E+00 99.9% 0.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C5-11.  MAXIMUM EXPOSURE CALCULATIONS FOR HERON - MECHANICS POND
Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
dry wt

TRV
mg/ Kg BW- 

day

DOSE
prey   (mg/Kg 

BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource:
Mechanics 

Pond
Mechanics 

Pond
Mechanics 

Pond NOAEL

Volatile Organics 
Acetone 0.79 13 16 NA 7.04E-01 3.58E-04 5.85E-04 7.05E-01 NA NA NA NA NA NA NA
Carbon disulfide 0.040 0.11 0.79 NA 3.56E-02 1.81E-05 4.95E-06 3.57E-02 NA NA NA NA NA NA NA
Methyl acetate 0.0057 1.6 0.11 NA 5.08E-03 2.59E-06 7.20E-05 5.15E-03 NA NA NA NA NA NA NA
Methyl tert-butyl ether 0.00026 0.25 0.0052 NA 2.32E-04 1.18E-07 1.13E-05 2.43E-04 NA NA NA NA NA NA NA

Semivolatile Organics 
2-Methylnaphthalene 0.057 NA 1.1 NA 4.93E-02 2.59E-05 NA 4.94E-02 NA NA NA NA NA NA NA
4-Chloroaniline 2.3 NA 46 NA 2.05E+00 1.04E-03 NA 2.05E+00 NA NA NA NA NA NA NA
Acenaphthene 0.11 NA 0.13 1653 5.90E-03 4.99E-05 NA 5.95E-03 4E-06 3E-08 NA 4E-06 99.2% 0.8% NA
Acenaphthylene 0.046 NA 0.026 1653 1.18E-03 2.09E-05 NA 1.20E-03 7E-07 1E-08 NA 7E-07 98.3% 1.7% NA
Anthracene 1.7 NA 0.50 1653 2.24E-02 7.71E-04 NA 2.31E-02 1E-05 5E-07 NA 1E-05 96.7% 3.3% NA
Benzaldehyde 0.44 NA 8.7 NA 3.92E-01 2.00E-04 NA 3.92E-01 NA NA NA NA NA NA NA
Benzo(a)anthracene 5.8 NA 11 2.0 4.86E-01 2.63E-03 NA 4.89E-01 2E-01 1E-03 NA 2E-01 99.5% 0.5% NA
Benzo(a)pyrene 3.6 NA 0.29 2.0 1.30E-02 1.63E-03 NA 1.46E-02 6E-03 8E-04 NA 7E-03 88.8% 11.2% NA
Benzo(b)fluoranthene 5.5 NA 0.47 2.0 2.11E-02 2.49E-03 NA 2.36E-02 1E-02 1E-03 NA 1E-02 89.4% 10.6% NA
Benzo(g,h,i)perylene 2.3 NA 3.2 2.0 1.43E-01 1.04E-03 NA 1.44E-01 7E-02 5E-04 NA 7E-02 99.3% 0.7% NA
Benzo(k)fluoranthene 2.8 NA 0.23 2.0 1.01E-02 1.27E-03 NA 1.14E-02 5E-03 6E-04 NA 6E-03 88.9% 11.1% NA
Bis(2-ethylhexyl)phthalate 4.8 NA 307 18 1.38E+01 2.18E-03 NA 1.38E+01 8E-01 1E-04 NA 8E-01 100.0% 0.0% NA
Caprolactam 1.5 NA 30 NA 1.34E+00 6.80E-04 NA 1.34E+00 NA NA NA NA NA NA NA
Carbazole 1.1 NA 22 NA 9.80E-01 4.99E-04 NA 9.81E-01 NA NA NA NA NA NA NA
Chrysene 5.0 NA 6.3 2.0 2.84E-01 2.27E-03 NA 2.86E-01 1E-01 1E-03 NA 1E-01 99.2% 0.8% NA
Dibenz(a,h)anthracene 0.72 NA 0.061 2.0 2.75E-03 3.27E-04 NA 3.07E-03 1E-03 2E-04 NA 2E-03 89.4% 10.6% NA
Dimethylphthalate 0.46 NA 9.1 NA 4.10E-01 2.09E-04 NA 4.10E-01 NA NA NA NA NA NA NA
Fluoranthene 14 NA 11 1653 4.77E-01 6.35E-03 NA 4.84E-01 3E-04 4E-06 NA 3E-04 98.7% 1.3% NA
Fluorene 0.15 NA 0.12 1653 5.55E-03 6.80E-05 NA 5.62E-03 3E-06 4E-08 NA 3E-06 98.8% 1.2% NA
Indeno(1,2,3-cd)pyrene 3.2 NA 4.8 2.0 2.16E-01 1.45E-03 NA 2.17E-01 1E-01 7E-04 NA 1E-01 99.3% 0.7% NA
Phenanthrene 8.9 NA 28 2.0 1.28E+00 4.04E-03 NA 1.28E+00 6E-01 2E-03 NA 6E-01 99.7% 0.3% NA
Pyrene 8.0 NA 10 2.0 4.55E-01 3.63E-03 NA 4.58E-01 2E-01 2E-03 NA 2E-01 99.2% 0.8% NA

Pesticides
X 4,4'-DDD 0.41 NA 18 0.23 8.17E-01 1.86E-04 NA 8.17E-01 4E+00 8E-04 NA 4E+00 100.0% 0.0% NA

4,4'-DDE 0.13 NA 5.8 0.23 2.59E-01 5.90E-05 NA 2.59E-01 1E+00 3E-04 NA 1E+00 100.0% 0.0% NA
X 4,4'-DDT 0.097 NA 208 0.23 9.35E+00 4.40E-05 NA 9.35E+00 4E+01 2E-04 NA 4E+01 100.0% 0.0% NA

Heptachlor epoxide 0.0048 NA 0.095 NA 4.28E-03 2.18E-06 NA 4.28E-03 NA NA NA NA NA NA NA
Methoxychlor 0.35 NA 6.9 NA 3.12E-01 1.59E-04 NA 3.12E-01 NA NA NA NA NA NA NA

PCBs
X Aroclor-1260 0.26 NA 21 0.18 9.27E-01 1.18E-04 NA 9.27E-01 5E+00 7E-04 NA 5E+00 100.0% 0.0% NA

Inorganics 
X Aluminum 14800 134 14800 110 6.65E+02 6.71E+00 6.03E-03 6.71E+02 6E+00 6E-02 5E-05 6E+00 99.0% 1.0% 0.0%

Arsenic 31 1.2 12 2.2 5.19E-01 1.41E-02 5.40E-05 5.33E-01 2E-01 6E-03 2E-05 2E-01 97.4% 2.6% 0.0%
Barium 409 67 409 208 1.84E+01 1.86E-01 3.00E-03 1.86E+01 9E-02 9E-04 1E-05 9E-02 99.0% 1.0% 0.0%
Beryllium 2.4 0.50 2.4 NA 1.08E-01 1.09E-03 2.25E-05 1.09E-01 NA NA NA NA NA NA NA

X Cadmium 82 0.038 252 1.5 1.13E+01 3.72E-02 1.71E-06 1.14E+01 8E+00 3E-02 1E-06 8E+00 99.7% 0.3% 0.0%
X Chromium 6540 11 3061 2.7 1.37E+02 2.97E+00 4.77E-04 1.40E+02 5E+01 1E+00 2E-04 5E+01 97.9% 2.1% 0.0%

Chromium, Hexavalent 20 1.1 9.3 NA 4.16E-01 8.98E-03 4.86E-05 4.25E-01 NA NA NA NA NA NA NA
X Copper 3150 3.6 16538 4.1 7.43E+02 1.43E+00 1.62E-04 7.44E+02 2E+02 4E-01 4E-05 2E+02 99.8% 0.2% 0.0%

Cyanide 11 5.2 11 NA 5.12E-01 5.17E-03 2.32E-04 5.17E-01 NA NA NA NA NA NA NA
Iron 302000 13100 302000 NA 1.36E+04 1.37E+02 5.90E-01 1.37E+04 NA NA NA NA NA NA NA
Lead 579 4.9 38 1.6 1.72E+00 2.63E-01 2.21E-04 1.98E+00 1E+00 2E-01 1E-04 1E+00 86.7% 13.3% 0.0%
Manganese 2100 1150 2100 179 9.43E+01 9.53E-01 5.18E-02 9.53E+01 5E-01 5E-03 3E-04 5E-01 98.9% 1.0% 0.1%

X Mercury 4.6 0.10 78 0.064 3.51E+00 2.09E-03 4.50E-06 3.51E+00 5E+01 3E-02 7E-05 5E+01 99.9% 0.1% 0.0%
Nickel 773 3.4 165 6.7 7.43E+00 3.51E-01 1.53E-04 7.78E+00 1E+00 5E-02 2E-05 1E+00 95.5% 4.5% 0.0%

X Selenium 7.7 0.37 19 0.29 8.64E-01 3.49E-03 1.67E-05 8.68E-01 3E+00 1E-02 6E-05 3E+00 99.6% 0.4% 0.0%
X Silver 178 0.50 178 2.0 7.99E+00 8.07E-02 2.25E-05 8.07E+00 4E+00 4E-02 1E-05 4E+00 99.0% 1.0% 0.0%

Thallium 3.3 0.50 3.3 NA 1.48E-01 1.50E-03 2.25E-05 1.50E-01 NA NA NA NA NA NA NA
X Zinc 1530 41 11516 66 5.17E+02 6.94E-01 1.86E-03 5.18E+02 8E+00 1E-02 3E-05 8E+00 99.9% 0.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1
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TABLE C5-12.  MAXIMUM EXPOSURE CALCULATIONS FOR HERON - REFERENCE
Compound C Sediment 

(mg/Kg)
C Water 

(ug/L)
C Prey

(mg/Kg)
TRV

mg/Kg day
DOSE

prey   (mg/Kg 
BW day)

DOSE
soil/

sediment (mg/Kg 
BW day)

DOSE
water (mg/Kg 

BW day)

Total
 Dose (mg/Kg 

BW day)

HQ
prey

HQ
soil/

sediment

HQ
water

TOTAL
 HQ

%
HQ
prey

%
HQ
soil/

sediment

%
HQ

water

Datasource: Reference Reference Reference NOAEL

Volatile Organics 
1,1,1-Trichloroethane 0.016 0.25 0.31 NA 1.38E-02 7.03E-06 1.13E-05 1.38E-02 NA NA NA NA NA NA NA
1,1-Dichloroethane 0.024 0.25 0.47 17 2.09E-02 1.07E-05 1.13E-05 2.10E-02 1E-03 6E-07 7E-07 1E-03 99.9% 0.1% 0.1%
1,1-Dichloroethene 0.024 0.25 0.47 NA 2.09E-02 1.07E-05 1.13E-05 2.10E-02 NA NA NA NA NA NA NA
2-Butanone 0.85 2.5 17 NA 7.57E-01 3.86E-04 1.13E-04 7.58E-01 NA NA NA NA NA NA NA
Acetone 2.2 5.0 44 NA 1.96E+00 9.98E-04 2.25E-04 1.96E+00 NA NA NA NA NA NA NA
Carbon disulfide 0.058 2.5 1.2 NA 5.17E-02 2.63E-05 1.13E-04 5.18E-02 NA NA NA NA NA NA NA
Chloroform 0.024 0.25 0.47 NA 2.09E-02 1.07E-05 1.13E-05 2.10E-02 NA NA NA NA NA NA NA
Methyl acetate 0.024 0.25 0.47 NA 2.09E-02 1.07E-05 1.13E-05 2.10E-02 NA NA NA NA NA NA NA
Methyl tert-butyl ether 0.00026 0.25 0.0052 NA 2.32E-04 1.18E-07 1.13E-05 2.43E-04 NA NA NA NA NA NA NA
Trichloroethene 0.0028 0.91 0.056 NA 2.49E-03 1.27E-06 4.10E-05 2.54E-03 NA NA NA NA NA NA NA

Semivolatile Organics 
2-Methylnaphthalene 0.13 NA 2.5 NA 1.13E-01 5.90E-05 NA 1.13E-01 NA NA NA NA NA NA NA
4-Chloroaniline 15 NA 298 NA 1.34E+01 6.80E-03 NA 1.34E+01 NA NA NA NA NA NA NA
Acenaphthene 0.25 NA 0.30 1653 1.34E-02 1.13E-04 NA 1.35E-02 8E-06 7E-08 NA 8E-06 99.2% 0.8% NA
Acenaphthylene 0.23 NA 0.13 1653 5.88E-03 1.04E-04 NA 5.99E-03 4E-06 6E-08 NA 4E-06 98.3% 1.7% NA
Anthracene 1.2 NA 0.35 1653 1.58E-02 5.44E-04 NA 1.63E-02 1E-05 3E-07 NA 1E-05 96.7% 3.3% NA
Benzaldehyde 15 NA 298 NA 1.34E+01 6.80E-03 NA 1.34E+01 NA NA NA NA NA NA NA
Benzo(a)anthracene 7.1 NA 13 2.0 5.95E-01 3.22E-03 NA 5.98E-01 3E-01 2E-03 NA 3E-01 99.5% 0.5% NA
Benzo(a)pyrene 5.6 NA 0.45 2.0 2.02E-02 2.54E-03 NA 2.27E-02 1E-02 1E-03 NA 1E-02 88.8% 11.2% NA
Benzo(b)fluoranthene 8.7 NA 0.74 2.0 3.34E-02 3.95E-03 NA 3.73E-02 2E-02 2E-03 NA 2E-02 89.4% 10.6% NA
Benzo(g,h,i)perylene 3.9 NA 5.4 2.0 2.43E-01 1.77E-03 NA 2.45E-01 1E-01 9E-04 NA 1E-01 99.3% 0.7% NA
Benzo(k)fluoranthene 3.2 NA 0.26 2.0 1.16E-02 1.45E-03 NA 1.30E-02 6E-03 7E-04 NA 7E-03 88.9% 11.1% NA
Bis(2-ethylhexyl)phthalate 0.21 NA 13 18 6.03E-01 9.53E-05 NA 6.03E-01 3E-02 5E-06 NA 3E-02 100.0% 0.0% NA
Caprolactam 15 NA 298 NA 1.34E+01 6.80E-03 NA 1.34E+01 NA NA NA NA NA NA NA
Carbazole 0.36 NA 7.1 NA 3.21E-01 1.63E-04 NA 3.21E-01 NA NA NA NA NA NA NA
Chrysene 6.7 NA 8.5 2.0 3.80E-01 3.04E-03 NA 3.83E-01 2E-01 2E-03 NA 2E-01 99.2% 0.8% NA
Dibenz(a,h)anthracene 0.83 NA 0.071 2.0 3.17E-03 3.76E-04 NA 3.54E-03 2E-03 2E-04 NA 2E-03 89.4% 10.6% NA
Dimethylphthalate 15 NA 298 NA 1.34E+01 6.80E-03 NA 1.34E+01 NA NA NA NA NA NA NA
Fluoranthene 12 NA 9.1 1653 4.09E-01 5.44E-03 NA 4.15E-01 2E-04 3E-06 NA 3E-04 98.7% 1.3% NA
Fluorene 0.23 NA 0.19 1653 8.51E-03 1.04E-04 NA 8.62E-03 5E-06 6E-08 NA 5E-06 98.8% 1.2% NA
Indeno(1,2,3-cd)pyrene 5.1 NA 7.7 2.0 3.44E-01 2.31E-03 NA 3.46E-01 2E-01 1E-03 NA 2E-01 99.3% 0.7% NA
Phenanthrene 6.6 NA 21 2.0 9.47E-01 2.99E-03 NA 9.50E-01 5E-01 1E-03 NA 5E-01 99.7% 0.3% NA
Pyrene 11 NA 14 2.0 6.25E-01 4.99E-03 NA 6.30E-01 3E-01 2E-03 NA 3E-01 99.2% 0.8% NA

Pesticides
X 4,4'-DDD 0.24 NA 11 0.23 4.78E-01 1.09E-04 NA 4.78E-01 2E+00 5E-04 NA 2E+00 100.0% 0.0% NA

4,4'-DDE 0.074 NA 3.3 0.23 1.47E-01 3.36E-05 NA 1.47E-01 6E-01 1E-04 NA 6E-01 100.0% 0.0% NA
X 4,4'-DDT 0.072 NA 155 0.23 6.94E+00 3.27E-05 NA 6.94E+00 3E+01 1E-04 NA 3E+01 100.0% 0.0% NA

alpha-BHC 0.018 NA 0.36 0.56 1.60E-02 8.16E-06 NA 1.60E-02 3E-02 1E-05 NA 3E-02 99.9% 0.1% NA
beta-BHC 0.063 NA 1.3 0.56 5.61E-02 2.86E-05 NA 5.62E-02 1E-01 5E-05 NA 1E-01 99.9% 0.1% NA

X Dieldrin 0.10 NA 36 0.071 1.60E+00 4.54E-05 NA 1.60E+00 2E+01 6E-04 NA 2E+01 100.0% 0.0% NA
Endrin aldehyde 0.10 NA 2.0 0.30 8.91E-02 4.54E-05 NA 8.91E-02 3E-01 2E-04 NA 3E-01 99.9% 0.1% NA
gamma-Chlordane 0.0066 NA 0.23 2.1 1.04E-02 2.99E-06 NA 1.04E-02 5E-03 1E-06 NA 5E-03 100.0% 0.0% NA
Heptachlor epoxide 0.050 NA 0.99 NA 4.46E-02 2.27E-05 NA 4.46E-02 NA NA NA NA NA NA NA
Methoxychlor 0.013 NA 0.26 NA 1.16E-02 5.90E-06 NA 1.16E-02 NA NA NA NA NA NA NA

PCBs
Aroclor-1260 0.0083 NA 0.66 0.18 2.96E-02 3.76E-06 NA 2.96E-02 2E-01 2E-05 NA 2E-01 100.0% 0.0% NA

Inorganics 
X Aluminum 8960 47 8960 110 4.02E+02 4.06E+00 2.12E-03 4.06E+02 4E+00 4E-02 2E-05 4E+00 99.0% 1.0% 0.0%

Antimony 1.2 0.47 1.2 NA 5.39E-02 5.44E-04 2.12E-05 5.45E-02 NA NA NA NA NA NA NA
Arsenic 11 0.40 4.0 2.2 1.78E-01 4.81E-03 1.80E-05 1.82E-01 8E-02 2E-03 8E-06 8E-02 97.4% 2.6% 0.0%
Barium 143 80 143 208 6.42E+00 6.49E-02 3.58E-03 6.49E+00 3E-02 3E-04 2E-05 3E-02 98.9% 1.0% 0.1%
Beryllium 1.2 0.50 1.2 NA 5.39E-02 5.44E-04 2.25E-05 5.45E-02 NA NA NA NA NA NA NA
Cadmium 2.8 2.0 8.6 1.5 3.86E-01 1.27E-03 9.00E-05 3.88E-01 3E-01 9E-04 6E-05 3E-01 99.6% 0.3% 0.0%
Chromium 35 1.1 16 2.7 7.38E-01 1.59E-02 4.95E-05 7.54E-01 3E-01 6E-03 2E-05 3E-01 97.9% 2.1% 0.0%
Chromium, Hexavalent 0.13 0.25 0.061 NA 2.73E-03 5.90E-05 1.13E-05 2.80E-03 NA NA NA NA NA NA NA
Cobalt 13 2.3 13 7.6 6.02E-01 6.08E-03 1.04E-04 6.08E-01 8E-02 8E-04 1E-05 8E-02 99.0% 1.0% 0.0%

X Copper 399 1.0 2095 4.1 9.41E+01 1.81E-01 4.50E-05 9.42E+01 2E+01 4E-02 1E-05 2E+01 99.8% 0.2% 0.0%
Cyanide 1.8 22 1.8 NA 8.08E-02 8.16E-04 9.72E-04 8.26E-02 NA NA NA NA NA NA NA
Iron 20500 1280 20500 NA 9.21E+02 9.30E+00 5.76E-02 9.30E+02 NA NA NA NA NA NA NA
Lead 571 0.46 38 1.6 1.69E+00 2.59E-01 2.07E-05 1.95E+00 1E+00 2E-01 1E-05 1E+00 86.7% 13.3% 0.0%
Manganese 1090 1910 1090 179 4.89E+01 4.94E-01 8.60E-02 4.95E+01 3E-01 3E-03 5E-04 3E-01 98.8% 1.0% 0.2%

X Mercury 1.9 0.10 32 0.064 1.45E+00 8.62E-04 4.50E-06 1.45E+00 2E+01 1E-02 7E-05 2E+01 99.9% 0.1% 0.0%
Nickel 35 4.4 7.4 6.7 3.34E-01 1.58E-02 1.98E-04 3.50E-01 5E-02 2E-03 3E-05 5E-02 95.4% 4.5% 0.1%

X Selenium 4.7 2.5 12 0.29 5.28E-01 2.13E-03 1.13E-04 5.30E-01 2E+00 7E-03 4E-04 2E+00 99.6% 0.4% 0.0%
X Silver 94 0.50 94 2.0 4.23E+00 4.28E-02 2.25E-05 4.28E+00 2E+00 2E-02 1E-05 2E+00 99.0% 1.0% 0.0%

Thallium 0.34 0.50 0.34 NA 1.50E-02 1.52E-04 2.25E-05 1.52E-02 NA NA NA NA NA NA NA
X Vanadium 49 0.69 49 0.34 2.21E+00 2.23E-02 3.11E-05 2.23E+00 6E+00 6E-02 9E-05 6E+00 99.0% 1.0% 0.0%

Zinc 270 33 2032 66 9.13E+01 1.22E-01 1.50E-03 9.14E+01 1E+00 2E-03 2E-05 1E+00 99.9% 0.1% 0.0%

NOTES:
HQ = Dose/TRV
An "X" in the left margin indicates that the total HQ for the compound exceeds 1

9/25/2015 Page 1 of 1 Heron-max-092315.xlsx [REFERENCE]
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TOXICOLOGICAL EVALUATION
OF SOIL SAMPLES

Walton & Lonsbury Superfund Site 
Attleboro, Massachusetts
DAS Case Number 0359M

Eisenia fetida 28 Day Bioaccumulation Evaluation

1.0 INTRODUCTION

This report presents the results of toxicity tests completed on soil samples collected from the Walton
& Lonsbury Superfund Site, Attleboro, Massachusetts, DAS Case Number 0359M. Samples were provided
by AECOM, Chemlsford, Massachusetts. Testing was based on programs and protocols developed by the
ASTM (2012) and US EPA (1989). Uptake of metals from project soils was assessed by conducting 28 day
exposure assays with the earthworm, Eisenia fetida. Toxicity tests and tissue metals analyses were performed
at EnviroSystems, Incorporated (ESI), Hampton, New Hampshire. 

Toxicity tests expose groups of organisms to environmental samples, a laboratory control and/or field
reference sites for a specified period to assess potential impacts on a variety of endpoints, such as survival
or bioaccumulation potential. Analysis of variance techniques are used to determine the relative impact of the
samples as compared to the laboratory control and/or field reference sites. The endpoint for this study was
body burden. 

2.0 MATERIALS AND METHODS

2.1 General Methods, Biological Evaluations

Toxicological and analytical protocols used in this program follow procedures outlined in Standard
Methods for the Examination of Water and Wastewater, 22nd Edition (APHA 2012), Standard Guide for
Conducting Laboratory Soil Toxicity or Bioaccumulation Tests With the Lumbricid Earthworm Eisenia Fetida
and the Enchytraeid Potworm Enchytraeus albidus (ASTM 2012), and Protocol for Short Term Toxicity
Screening of Hazardous Waste Sites (EPA 1989). These protocols provide standard approaches for physical
and chemical analysis and for the evaluation of toxicological effects of soils on terrestrial organisms.

2.2 Test Species

E. fetida, originally obtained from The Worm Farm, Durham, California, were held in culture at ESI for
a period of several weeks prior to testing. Worms used in the assays were adults with a well-developed
clitellum and having a wet weight between 150 and 300 mg. Prior to the test, a representative group of worms
were rinsed with deionized water, blotted dry, and weighed to the nearest 0.1 mg to determine the mean initial
weight. These data are included in the data appendix. A portion of the lot was also retained for pre-exposure
tissue analyses, and these data may be found with the chemistry data package provided under separate
cover. 

2.3 Test Samples

Soil samples received for analysis were inspected to determine integrity, given unique sample numbers
and logged into the laboratory sample management database. Once logged in, the samples were placed in
a secure storage area maintained at 4±2 EC. A listing of sample sites, sample collection, and receipt
information is summarized in Table 1. An aliquot of each sample was analyzed for loss on ignition (percent
carbon) to estimate the level of organic carbon and soil pH. The soil characteristics are provided in Table 2.
Additional support documentation, and chain of custody records can be found in the Data Appendix.

The control substrate was Coast of Maine Cow Manure Compost (A-4181) that was sieved through
a 1cm screen and then hydrated using deionized water.
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2.4 Eisenia fetida 28 Day Bioaccumulation Evaluation

The endpoint for the 28 day exposure study was body burden (bioaccumulation). Test chambers for
the assay were 9 cm diameter by 30 cm tall acrylic cylinders. The bottom of the cylinders were sealed with
200 µm mesh Nitex® screen attached using silicone adhesive. The top of the cylinder was covered with
Parafilm® with holes to allow ventilation. Prior to adding soil, the cylinders were filled with rinsed crushed
stone to a depth of approximately 1.5 - 2 cm. Cylinders were then filled with enough soil to exceed a loading
rate of 16 mg soil/individual test organism/day of exposure, which was equivalent to approximately 500 mL
of soil. Each individual cylinder was then placed in a shallow plastic dish. Deionized water was added to each
dish to a depth approximately equal to the top of the crushed stone. The water levels were checked and
maintained throughout the assay.

Before the addition of organisms, test chambers were randomized using the CETIS™, version 1.9.2.6,
(Comprehensive Environmental Toxicity Information System) software. Worms with well developed clitellum
were randomly assigned to test vessels. The test utilized 5 replicates with approximately 20 grams of worms 
added to each replicate. Cylinders were placed in an incubator set to 22EC. During the exposure period,
incubator temperature was checked daily for the duration of the assay and hourly using a data logger. Lighting
was set at 24 hours illumination and light intensity was maintained at 100-1000 Lux. The worms were not fed
during the assay.

After placing worms in the test chambers with soil, all worms burrowed within 1 hour. General
observation were made and recorded daily, including when watering took place and if any instances of worms
not burrowing or actively attempting to avoid the sample occurred. After 28 days exposure, chambers were
uncovered and the contents removed onto trays. Living worms were removed from the soil, rinsed with
deionized water to remove soil particles and placed in a petri dish lined with moistened filter paper overnight
to allow for depuration. After the depuration period, worms from all 5 replicates were rinsed again with
deionized water to remove soil particles, blotted dry and combined to obtain the total wet weight of organisms
recovered to the nearest 0.1 gram for each sample location. Total recovered wet weights are summarized in
Table 3.

2.5 Tissue Body Burden Analysis - Metals

Worm tissues were homogenized using a Tekmar Tissumizer (R).  A 1.0g nominal wet weight aliquot
was digested in nitric acid until clear.  Hydrochloric acid was then added and the samples refluxed for an
additional 30 minutes. After digestion, the samples were brought to a final volume of 50mL with Milli-Q® water
and filtered at 0.45 µm. The filtered digestates were analyzed using EPA SW-846 Method 6020, Inductively
Coupled Plasma - Mass Spectrometry (ICP-MS). Mercury results were determined using cold vapor atomic
fluorescence, CVAF, EPA Method 245.7.  An additional aliquot was used to determine the percent moisture
according to 160.3 EPA 600/4/79/020.  Results were reported on a dry weight basis.

2.6 Statistical Analysis

Data from the assay were analyzed using CETIS™ software to evaluate differences in body burdens
between worms exposed to the test soils and those exposed to the laboratory control soil. The data sets were
then evaluated to determine normality of distribution and homogeneity of sample variance. Subsequently, data
sets were also evaluated using the appropriate parametric or non-parametric Analysis of Variance (ANOVA)
statistic. Statistical comparisons were made based on body burden data at the termination on day 28. Pair-
wise comparisons were made using the appropriate statistical evaluation. The statistical difference was
evaluated at α = 0.05.

2.7 Quality Control

As part of the ongoing laboratory quality control program, reference toxicant evaluations are conducted
monthly, or whenever new batches of organisms are received for testing purposes. These results provide
relative health and response data while allowing for comparison with historic data sets. Results were within
two standard deviations of the historic mean for the species and are summarized in Table 4.

There were four analytical batches of between 16-17 samples each totaling 65 samples.  Quality
assurance associated with each batch included:  laboratory preparation blank (PB), laboratory control sample
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(LCS), laboratory control sample duplicate (LCSD), sample duplicate, matrix spike (MS), matrix spike duplicate
(MSD), and standard reference material (SRM) provided by the client.  Also for each batch, the sample used
for quality control was subjected to a serial dilution test, and post-digestion spike. Quality Control (QC) data
from the chemical analysis are provided in the data appendix.

3.0 RESULTS AND DISCUSSION

3.1 Exposure Conditions

Based on daily observations, the mean temperature during the assay was 21.7EC with a range of 19
to 22EC. Confirmation temperature data collected using a data logger documented a mean temperature of
21.4EC with a range of 21.1 to 22.1EC. The acceptable temperature required by protocol is a mean value of
22±1EC with maximum limits of 19 to 25EC.

3.2 Survival and Wet Weight

The results presented in Table 3 show that at the end of the 28 day exposure period, the laboratory
control had a total wet weight of 71.1 g, with individual project site samples ranging from 51.1 to 76.0 g. The
weight of worms recovered from all treatments (laboratory control and project sites) were sufficient for
chemical analysis. Body burden analyses were conducted on tissues recovered from individual replicates in
each test treatment and the laboratory control.

3.3 Body Burden Analysis

Results of the body burden for the TAL metals analysis are summarized in Table 5, with summary
statistics for each metal provided in Tables 6 through 28. 

3.4 Protocol Deviations

Review of the data collected as part of the bioaccumulation assay resulted in one protocol deviation:
final soil pH data were not gathered at the end of the assay. This presents a data gap, however, soil pH data
were obtained from another 28 day E. fetida assay that was conducted for survival using the same sample
set. Exposure conditions for the soil samples were nearly identical in the two studies, therefore, the pH data
from the end of the survival study are included in this report for informational purposes. It is the opinion of
ESI’s study director that this oversight had no affect on the outcome of the study.

Review of the tissue chemistry QC data revealed the following deviations where a QC result fell outside
of an acceptable range:

C 17 instances where the data were qualified “J5" (QC result fell below the percent recovery limit
80-120%), 

C 3 instances where the data were qualified “J5J7" (QC result fell below the percent recovery limit
80-120% and exceeded the relative range limit 20%) and 

C 13 instances where the data were qualified “J8" (QC result exceeded the relative range limit
20%).

3.5 Summary

This program utilized protocols developed by the US EPA and ASTM to assess the potential
bioaccumulation of metals in earthworm tissue following exposure to soils from the Walton and Lonsbury
Superfund site. Comparisons were made between worms exposed to project site soils and the laboratory
control sample. Significant uptake as compared to the laboratory control occurred for two metals in all sites:
cobalt and lead. A majority of sites resulted in significant uptake of aluminum, antimony, barium, cadmium,
chromium, iron, mercury, nickel, silver, thallium, and vanadium. There were no findings of significant uptake
from any project sites for beryllium, calcium, magnesium, potassium, and zinc. The remaining metals only had
significant uptake in select sites. Laboratory bench sheets, analytical reports and associated statistical support
data are included in Appendix A.
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Table 1. Summary of Sample Collection and Receipt Information. Eisenia fetida 28 Day Exposure
Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M.
December 2016.

Field ID

CLP
Sample
Number ESI Code

ESI
Sample
Number Status

Sample
Collected

Sample
Received

Date Time Date Time

WL-SO-4-PE-A331102a D12502 28353-001 HOLD 10/18/16 0900 10/19/16 1050

WL-SO-4-501 D12507 28353-002 001 Evaluate 10/18/16 0945 10/19/16 1050

WL-SO-4-502 D12508 28353-003 002 Evaluate 10/18/16 0920 10/19/16 1050

WL-SO-4-503 D12509 28353-004 003 Evaluate 10/18/16 1110 10/19/16 1050

WL-SO-4-505 D12511 28353-005 HOLD 10/18/16 1330 10/19/16 1050

WL-SO-4-509 D12515 28353-006 HOLD 10/18/16 1515 10/19/16 1050

WL-SO-4-512 D12518 28353-007 HOLD 10/18/16 0925 10/19/16 1050

WL-SO-4-513 D12519 28353-008 007 Evaluate 10/18/16 1400 10/19/16 1050

WL-SO-4-515 D12521 28353-009 HOLD 10/18/16 1130 10/19/16 1050

WL-SO-4-516 D12522 28353-010 008 Evaluate 10/18/16 1540 10/19/16 1050

WL-SO-4-518 D12524 28353-011 010 Evaluate 10/19/16 0945 10/19/16 1050

WL-SO-4-PE-A331102b D12529 28353-012 HOLD 10/18/16 0900 10/19/16 1050

WL-SO-4-PE-A331102c D12530 28353-013 HOLD 10/18/16 0900 10/19/16 1050

WL-SO-4-PE-A331102d D12531 28353-014 HOLD 10/18/16 0900 10/19/16 1050

WL-SO-4-504 D12510 28353-015 HOLD 10/20/16 1025 10/20/16 1525

WL-SO-4-506 D12512 28353-016 004 Evaluate 10/20/16 1020 10/20/16 1525

WL-SO-4-507 D12513 28353-017 005 Evaluate 10/19/16 1440 10/20/16 1525

WL-SO-4-508 D12514 28353-018 HOLD 10/20/16 0830 10/20/16 1525

WL-SO-4-510 D12516 28353-019 006 Evaluate 10/19/16 1530 10/20/16 1525

WL-SO-4-511 D12517 28353-020 HOLD 10/19/16 1200 10/20/16 1525

WL-SO-4-514 D12520 28353-021 HOLD 10/19/16 1130 10/20/16 1525

WL-SO-4-517 D12523 28353-022 009 Evaluate 10/19/16 1440 10/20/16 1525

WL-SO-4-519 D12525 28353-023 011 Evaluate 10/20/16 0850 10/20/16 1525

WL-SO-4-520 D12526 28353-024 012 Evaluate 10/19/16 1600 10/20/16 1525
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Table 2. Summary of Soil Characteristics. Eisenia fetida 28 Day Exposure Bioaccumulation
Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M. December 2016.

Field ID ESI Code
Sample
Number Initial pH

Final
pH a

Loss on Ignition
(% dry wt)

Laboratory Control Soil 28526-000 000 7.24 7.26 57

WL-SO-4-501 28353-002 001 6.30 7.76 9.9

WL-SO-4-502 28353-003 002 4.92 7.06 11

WL-SO-4-503 28353-004 003 4.93 5.65 9.2

WL-SO-4-506 28353-016 004 7.40 4.99 8.1

WL-SO-4-507 28353-017 005 5.75 4.88 14

WL-SO-4-510 28353-019 006 5.04 5.11 15

WL-SO-4-513 28353-008 007 5.23 5.42 55

WL-SO-4-516 28353-010 008 5.10 5.24 8.8

WL-SO-4-517 28353-022 009 8.05 4.98 29

WL-SO-4-518 28353-011 010 5.31 5.26 36

WL-SO-4-519 28353-023 011 5.07 5.26 69

WL-SO-4-520 28353-024 012 4.92 5.38 47

Note:
a See section 3.4 for a discussion of the final pH data used in this report.
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Table 3. Summary of Recovered Wet Weights. Eisenia fetida 28 Day Exposure Bioaccumulation
Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M. December 2016.

Field ID
ESI Sample

Code
ESI Sample

Number

Recovered Wet Weight (g)

Rep A Rep B Rep C Rep D Rep E Total

Laboratory Control Soil 28526-000 000 12.8 13.8 15.2 14.3 15 71.1

WL-SO-4-503 28353-004 003 11 11.9 11.3 11.2 12.6 58

WL-SO-4-517 28353-022 009 10.2 10.4 9.8 11.6 10.7 52.7

WL-SO-4-516 28353-010 008 9.6 10.7 10 9.8 11.6 51.7

WL-SO-4-502 28353-003 002 9.8 10.2 10.1 10.5 10.5 51.1

WL-SO-4-513 28353-008 007 13.4 14.8 11.8 13.7 14.1 67.8

WL-SO-4-518 28353-011 010 13.8 11.2 11 9.9 9.3 55.2

WL-SO-4-520 28353-024 012 12.9 14.2 13.1 14.3 12.1 66.6

WL-SO-4-510 28353-019 006 13.7 14.9 14.3 15 13.8 71.7

WL-SO-4-501 28353-002 001 12 12.8 11.2 11.9 12.6 60.5

WL-SO-4-519 28353-023 011 14.4 13.8 15.3 13.3 11.9 68.7

WL-SO-4-506 28353-016 004 14.7 15.8 14.9 14.2 16.4 76

WL-SO-4-507 28353-017 005 13.9 14.8 11.5 14.8 14.6 69.6

Table 4. Reference Toxicant Evaluation.  Eisenia fetida 28 Day Exposure Bioaccumulation
Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M. December
2016.

Date Endpoint Value
Historic Mean/

Central Tendency
Acceptable

Range
Reference
Toxicant

Eisenia fetida

12/14/16 Survival LC-50 253 1241 0 - 3413 Cadmium (mg/L)

Values are based on the 20 most recent reference toxicant assays.
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Table 5. Summary of Significant Endpoints. Eisenia fetida 28 Day Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund
Site DAS Case Number 0359M. December 2016.

Finding of Significant Difference(s) between Project Sites and Laboratory Control

Field ID
Sample
Number Al Sb As Ba Be Cd Ca Cr Co Cu Fe Pb Mg Mn Hg Ni K Se Ag Na Tl V Zn

WL-SO-4-503 003 Y Y Y Y Y Y Y Y Y Y Y Y

WL-SO-4-517 009 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

WL-SO-4-516 008 Y Y Y Y Y Y Y Y Y Y Y Y

WL-SO-4-502 002 Y Y Y Y Y Y Y

WL-SO-4-513 007 Y Y Y Y Y Y Y Y Y Y Y Y

WL-SO-4-518 010 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

WL-SO-4-520 012 Y Y Y Y Y Y Y Y Y Y Y Y Y

WL-SO-4-510 006 Y Y Y Y Y Y Y Y Y Y

WL-SO-4-501 001 Y Y Y Y Y Y Y Y Y Y

WL-SO-4-519 011 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

WL-SO-4-506 004 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

WL-SO-4-507 005 Y Y Y Y Y Y Y Y Y Y Y Y

Note: Data were analyzed to determine significant increases in metals detected in earthworm tissue from organisms reared in site soils as
compared to organisms reared in laboratory control soil (C<T). Statistical difference was evaluated at α = 0.05.
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Table 6. Summary and Statistical Analysis of Aluminum Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Aluminum - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 128 78.2 214 40.9% -

WL-SO-4-503 28353-004 003 402 94.3 561 44.6% Yes

WL-SO-4-517 28353-022 009 862 429 1250 39.9% Yes

WL-SO-4-516 28353-010 008 654 235 1270 65.2% Yes

WL-SO-4-502 28353-003 002 713 179 1870 101.7% No

WL-SO-4-513 28353-008 007 542 157 1000 59.8% Yes

WL-SO-4-518 28353-011 010 550 300 682 27.6% Yes

WL-SO-4-520 28353-024 012 353 250 491 27.2% Yes

WL-SO-4-510 28353-019 006 424 228 620 35.0% Yes

WL-SO-4-501 28353-002 001 348 97.6 551 54.7% Yes

WL-SO-4-519 28353-023 011 429 362 583 20.9% Yes

WL-SO-4-506 28353-016 004 194 146 245 18.0% Yes

WL-SO-4-507 28353-017 005 271 158 321 24.4% Yes

Table 7. Summary and Statistical Analysis of Antimony Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Antimony - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 0.081 0.045 0.11 39.1% -

WL-SO-4-503 28353-004 003 0.098 0.04 0.13 36.2% No

WL-SO-4-517 28353-022 009 0.12 0.09 0.16 24.3% Yes

WL-SO-4-516 28353-010 008 0.19 0.14 0.25 25.9% Yes

WL-SO-4-502 28353-003 002 0.21 0.13 0.35 49.8% Yes

WL-SO-4-513 28353-008 007 0.26 0.086 0.78 111.6% Yes

WL-SO-4-518 28353-011 010 0.21 0.11 0.3 32.8% Yes

WL-SO-4-520 28353-024 012 0.42 0.34 0.54 19.4% Yes

WL-SO-4-510 28353-019 006 0.80 0.45 1.1 30.7% Yes

WL-SO-4-501 28353-002 001 0.25 0.16 0.37 32.6% Yes

WL-SO-4-519 28353-023 011 0.34 0.23 0.48 30.1% Yes

WL-SO-4-506 28353-016 004 2.8 2.26 3.5 17.5% Yes

WL-SO-4-507 28353-017 005 1.1 0.1 1.6 57.9% Yes
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Table 8. Summary and Statistical Analysis of Arsenic Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Arsenic - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 20.4 16.9 26 21.0% -

WL-SO-4-503 28353-004 003 20.5 17.7 23.8 13.6% No

WL-SO-4-517 28353-022 009 21.3 16.9 23.7 12.4% No

WL-SO-4-516 28353-010 008 29.7 22.9 39.9 24.9% Yes

WL-SO-4-502 28353-003 002 23.2 19.3 29 17.7% No

WL-SO-4-513 28353-008 007 19.7 13.8 24.1 21.4% No

WL-SO-4-518 28353-011 010 22.4 18.3 26.5 17.9% No

WL-SO-4-520 28353-024 012 18.3 16 22.3 13.3% No

WL-SO-4-510 28353-019 006 19.4 17.8 21.7 7.7% No

WL-SO-4-501 28353-002 001 26.0 20.7 33.9 20.8% No

WL-SO-4-519 28353-023 011 20.5 18 24.1 12.3% No

WL-SO-4-506 28353-016 004 19.6 16 22.4 14.9% No

WL-SO-4-507 28353-017 005 20.6 16.5 26.8 23.1% No

Table 9. Summary and Statistical Analysis of Barium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Barium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 4.6 3.0 7.6 38.2% -

WL-SO-4-503 28353-004 003 7.9 4.4 12.5 37.3% Yes

WL-SO-4-517 28353-022 009 16.4 10.8 22.0 32.8% Yes

WL-SO-4-516 28353-010 008 6.8 4.1 10.9 42.3% No

WL-SO-4-502 28353-003 002 5.6 3.1 11.6 64.7% No

WL-SO-4-513 28353-008 007 9.3 5.3 13.2 36.1% Yes

WL-SO-4-518 28353-011 010 8.8 5.6 11.0 24.6% Yes

WL-SO-4-520 28353-024 012 8.4 6.5 10.8 19.1% Yes

WL-SO-4-510 28353-019 006 6.3 4.3 8.0 23.3% No

WL-SO-4-501 28353-002 001 4.5 2.3 6.8 41.2% No

WL-SO-4-519 28353-023 011 9.7 8.2 11.3 11.9% Yes

WL-SO-4-506 28353-016 004 8.1 6.3 9.8 16.4% Yes

WL-SO-4-507 28353-017 005 8.1 5.7 10.3 27.1% Yes
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Table 10. Summary and Statistical Analysis of Beryllium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Beryllium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 0.041 0.035 0.045 10.2% -

WL-SO-4-503 28353-004 003 0.039 0.035 0.04 5.7% No

WL-SO-4-517 28353-022 009 0.039 0.035 0.04 5.7% No

WL-SO-4-516 28353-010 008 0.039 0.035 0.04 5.7% No

WL-SO-4-502 28353-003 002 0.049 0.04 0.085 41.1% No

WL-SO-4-513 28353-008 007 0.049 0.04 0.083 39.6% No

WL-SO-4-518 28353-011 010 0.038 0.035 0.04 7.2% No

WL-SO-4-520 28353-024 012 0.041 0.04 0.045 5.5% No

WL-SO-4-510 28353-019 006 0.04 0.04 0.04 0.0% No

WL-SO-4-501 28353-002 001 0.04 0.04 0.04 0.0% No

WL-SO-4-519 28353-023 011 0.041 0.04 0.045 5.5% No

WL-SO-4-506 28353-016 004 0.041 0.04 0.045 5.5% No

WL-SO-4-507 28353-017 005 0.04 0.035 0.045 8.8% No

Table 11. Summary and Statistical Analysis of Cadmium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Cadmium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 2.6 2.4 2.7 4.0% -

WL-SO-4-503 28353-004 003 3.3 3.1 3.4 3.7% Yes

WL-SO-4-517 28353-022 009 2.7 2.5 3.1 8.5% No

WL-SO-4-516 28353-010 008 2.7 2.3 3.1 11.2% No

WL-SO-4-502 28353-003 002 2.5 2.3 2.8 8.2% No

WL-SO-4-513 28353-008 007 4.5 3.2 5.0 17.1% Yes

WL-SO-4-518 28353-011 010 3.7 3.2 4.1 8.4% Yes

WL-SO-4-520 28353-024 012 4.4 4.2 4.7 4.5% Yes

WL-SO-4-510 28353-019 006 2.4 2.4 2.5 2.4% No

WL-SO-4-501 28353-002 001 2.6 2.4 3.0 9.7% No

WL-SO-4-519 28353-023 011 5.1 4.5 5.7 8.4% Yes

WL-SO-4-506 28353-016 004 10.1 9.6 10.6 4.3% Yes

WL-SO-4-507 28353-017 005 3.4 3 4.5 18.8% Yes
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Table 12. Summary and Statistical Analysis of Calcium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Calcium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 7406 6220 9960 21.5% -

WL-SO-4-503 28353-004 003 4946 4260 5760 13.9% No

WL-SO-4-517 28353-022 009 4936 3660 5700 16.7% No

WL-SO-4-516 28353-010 008 4994 4290 6460 17.9% No

WL-SO-4-502 28353-003 002 4954 4150 5870 16.0% No

WL-SO-4-513 28353-008 007 5454 3990 7400 24.9% No

WL-SO-4-518 28353-011 010 5500 4460 6590 17.7% No

WL-SO-4-520 28353-024 012 5276 4920 6180 9.8% No

WL-SO-4-510 28353-019 006 5304 4920 6030 9.6% No

WL-SO-4-501 28353-002 001 5596 4610 7140 20.3% No

WL-SO-4-519 28353-023 011 5746 5050 6540 10.9% No

WL-SO-4-506 28353-016 004 6058 5260 6750 10.4% No

WL-SO-4-507 28353-017 005 5314 4260 6390 17.6% No

Table 13. Summary and Statistical Analysis of Chromium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Chromium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 32.5 18 52.3 39.5% -

WL-SO-4-503 28353-004 003 63.8 23.7 125 59.3% No

WL-SO-4-517 28353-022 009 106 50.9 162 41.2% Yes

WL-SO-4-516 28353-010 008 96.4 44.9 159 54.6% Yes

WL-SO-4-502 28353-003 002 97.0 38.5 207 73.1% No

WL-SO-4-513 28353-008 007 194 73.9 488 88.9% Yes

WL-SO-4-518 28353-011 010 171 96.1 229 35.2% Yes

WL-SO-4-520 28353-024 012 292 202 405 27.3% Yes

WL-SO-4-510 28353-019 006 381 190 555 39.1% Yes

WL-SO-4-501 28353-002 001 75.4 41.9 111 41.5% Yes

WL-SO-4-519 28353-023 011 334 269 425 18.6% Yes

WL-SO-4-506 28353-016 004 782 581 964 19.2% Yes

WL-SO-4-507 28353-017 005 707 51 1070 60.3% Yes
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Table 14. Summary and Statistical Analysis of Cobalt Body Burdens. Eisenia fetida 28 Day Exposure
Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M.
December 2016.

Cobalt - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 5.8 5.3 6.4 7.6% -

WL-SO-4-503 28353-004 003 6.9 6.1 7.3 6.7% Yes

WL-SO-4-517 28353-022 009 7.6 7.3 8.0 3.8% Yes

WL-SO-4-516 28353-010 008 7.5 7.0 8.1 6.7% Yes

WL-SO-4-502 28353-003 002 7.8 7.1 8.4 6.2% Yes

WL-SO-4-513 28353-008 007 6.7 6.0 7.4 7.9% Yes

WL-SO-4-518 28353-011 010 7.8 7.0 8.9 9.5% Yes

WL-SO-4-520 28353-024 012 7.1 6.7 7.4 4.1% Yes

WL-SO-4-510 28353-019 006 8.3 7.9 8.8 5.0% Yes

WL-SO-4-501 28353-002 001 7.6 6.8 8.2 7.0% Yes

WL-SO-4-519 28353-023 011 9.2 8.1 10.1 8.1% Yes

WL-SO-4-506 28353-016 004 9.0 8.7 9.3 3.0% Yes

WL-SO-4-507 28353-017 005 6.9 6.4 7.3 5.5% Yes

Table 15. Summary and Statistical Analysis of Copper Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Copper - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 11.3 7.9 18.6 39.7% -

WL-SO-4-503 28353-004 003 17.1 14.5 22.3 18.3% Yes

WL-SO-4-517 28353-022 009 20.0 16.5 23.8 17.2% Yes

WL-SO-4-516 28353-010 008 12.8 10.9 15.3 15.2% No

WL-SO-4-502 28353-003 002 13.6 11.6 17.3 16.2% No

WL-SO-4-513 28353-008 007 14.2 10.9 17.5 18.8% No

WL-SO-4-518 28353-011 010 15.3 14.4 16.9 7.2% Yes

WL-SO-4-520 28353-024 012 20.8 16.0 27.4 20.6% Yes

WL-SO-4-510 28353-019 006 13.7 11.5 15.1 10.7% No

WL-SO-4-501 28353-002 001 12.6 10.9 15.9 16.3% No

WL-SO-4-519 28353-023 011 15.0 13.9 15.6 4.6% No

WL-SO-4-506 28353-016 004 30.7 27.4 34.4 8.2% Yes

WL-SO-4-507 28353-017 005 19.6 10.9 24.4 27.5% Yes

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation.
ESI Study Number 28525 / DAS Case No. 0359M. Page 15 of  23



Table 16. Summary and Statistical Analysis of Iron Body Burdens. Eisenia fetida 28 Day Exposure
Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M.
December 2016.

Iron - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 688 568 909 20.0% -

WL-SO-4-503 28353-004 003 1063 565 1570 33.9% Yes

WL-SO-4-517 28353-022 009 1634 1010 2160 31.0% Yes

WL-SO-4-516 28353-010 008 1422 751 2290 46.4% Yes

WL-SO-4-502 28353-003 002 1466 832 2930 62.3% No

WL-SO-4-513 28353-008 007 1569 627 2670 48.5% Yes

WL-SO-4-518 28353-011 010 1612 1030 2030 23.4% Yes

WL-SO-4-520 28353-024 012 967 805 1200 15.9% Yes

WL-SO-4-510 28353-019 006 1382 879 1820 28.1% Yes

WL-SO-4-501 28353-002 001 1044 624 1480 33.6% Yes

WL-SO-4-519 28353-023 011 2058 1790 2440 12.2% Yes

WL-SO-4-506 28353-016 004 1118 842 1540 24.2% Yes

WL-SO-4-507 28353-017 005 859 649 966 14.4% Yes

Table 17. Summary and Statistical Analysis of Lead Body Burdens. Eisenia fetida 28 Day Exposure
Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M.
December 2016.

Lead - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 0.91 0.43 1.8 60.3% -

WL-SO-4-503 28353-004 003 16.7 10.2 19.7 22.5% Yes

WL-SO-4-517 28353-022 009 289 210 333 16.7% Yes

WL-SO-4-516 28353-010 008 279 210 405 26.4% Yes

WL-SO-4-502 28353-003 002 8.2 4.0 17.5 72.2% Yes

WL-SO-4-513 28353-008 007 20.7 15.3 24.7 21.8% Yes

WL-SO-4-518 28353-011 010 297 206 407 29.5% Yes

WL-SO-4-520 28353-024 012 40.9 34.5 51.3 15.7% Yes

WL-SO-4-510 28353-019 006 67.0 59.4 74.2 10.8% Yes

WL-SO-4-501 28353-002 001 6.8 2.7 10.2 45.3% Yes

WL-SO-4-519 28353-023 011 21.3 18.0 25.6 13.7% Yes

WL-SO-4-506 28353-016 004 54.0 45.6 61.5 14.3% Yes

WL-SO-4-507 28353-017 005 22.5 15.8 26.8 21.6% Yes
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Table 18. Summary and Statistical Analysis of Magnesium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Magnesium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 1406 1230 1710 13.7% -

WL-SO-4-503 28353-004 003 881 804 979 9.1% No

WL-SO-4-517 28353-022 009 868 721 1060 15.3% No

WL-SO-4-516 28353-010 008 871 744 1050 14.9% No

WL-SO-4-502 28353-003 002 910 780 1110 14.0% No

WL-SO-4-513 28353-008 007 1041 818 1270 18.2% No

WL-SO-4-518 28353-011 010 920 790 1040 11.7% No

WL-SO-4-520 28353-024 012 1013 958 1060 4.1% No

WL-SO-4-510 28353-019 006 954 898 1020 5.4% No

WL-SO-4-501 28353-002 001 931 826 1100 12.8% No

WL-SO-4-519 28353-023 011 1020 943 1100 6.7% No

WL-SO-4-506 28353-016 004 906 842 963 5.8% No

WL-SO-4-507 28353-017 005 901 838 943 4.5% No

Table 19. Summary and Statistical Analysis of Manganese Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Manganese - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 37.1 25.5 58.8 34.1% -

WL-SO-4-503 28353-004 003 19.8 8.5 29.1 38.0% No

WL-SO-4-517 28353-022 009 41.9 27.4 55.4 28.5% No

WL-SO-4-516 28353-010 008 39.0 21.8 63 42.7% No

WL-SO-4-502 28353-003 002 26.2 11.9 57.2 73.9% No

WL-SO-4-513 28353-008 007 22.6 15.3 37.2 38.2% No

WL-SO-4-518 28353-011 010 84.6 49.6 105 27.6% Yes

WL-SO-4-520 28353-024 012 19.8 16.8 26 20.3% No

WL-SO-4-510 28353-019 006 23.3 14.2 31.9 31.2% No

WL-SO-4-501 28353-002 001 20.3 9.8 30.5 42.4% No

WL-SO-4-519 28353-023 011 110 89.2 132 16.8% Yes

WL-SO-4-506 28353-016 004 29.5 23.9 34 14.4% No

WL-SO-4-507 28353-017 005 23.6 12.4 30.3 33.2% No
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Table 20. Summary and Statistical Analysis of Mercury Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Mercury - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 0.050 0.041 0.06 18.4% -

WL-SO-4-503 28353-004 003 0.12 0.11 0.14 9.5% Yes

WL-SO-4-517 28353-022 009 0.34 0.26 0.39 13.5% Yes

WL-SO-4-516 28353-010 008 0.17 0.15 0.24 20.6% Yes

WL-SO-4-502 28353-003 002 0.10 0.086 0.13 18.1% Yes

WL-SO-4-513 28353-008 007 0.11 0.043 0.15 39.1% Yes

WL-SO-4-518 28353-011 010 0.12 0.099 0.15 17.8% Yes

WL-SO-4-520 28353-024 012 0.043 0.038 0.052 13.6% No

WL-SO-4-510 28353-019 006 0.085 0.071 0.098 12.0% Yes

WL-SO-4-501 28353-002 001 0.060 0.051 0.072 15.1% Yes

WL-SO-4-519 28353-023 011 0.084 0.074 0.096 9.5% Yes

WL-SO-4-506 28353-016 004 0.070 0.058 0.084 15.1% Yes

WL-SO-4-507 28353-017 005 0.065 0.05 0.10 32.0% No

Table 21. Summary and Statistical Analysis of Nickel Body Burdens. Eisenia fetida 28 Day Exposure
Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M.
December 2016.

Nickel - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 18.1 11.8 26.4 33.3% -

WL-SO-4-503 28353-004 003 45.9 18.5 80.9 50.3% Yes

WL-SO-4-517 28353-022 009 76.9 38.2 119 40.9% Yes

WL-SO-4-516 28353-010 008 57.9 29.4 101 55.0% Yes

WL-SO-4-502 28353-003 002 55.4 22.8 110 66.0% Yes

WL-SO-4-513 28353-008 007 46.3 17.9 99.2 67.7% No

WL-SO-4-518 28353-011 010 57.8 36.6 81.1 34.8% Yes

WL-SO-4-520 28353-024 012 20.9 18.4 25.2 14.1% No

WL-SO-4-510 28353-019 006 60.6 26.5 94.6 51.8% Yes

WL-SO-4-501 28353-002 001 33.7 16.5 50.3 43.3% Yes

WL-SO-4-519 28353-023 011 54.7 31.7 108 56.0% Yes

WL-SO-4-506 28353-016 004 29.9 25.6 38.3 17.2% Yes

WL-SO-4-507 28353-017 005 24.0 18.3 31.7 22.6% No
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Table 22. Summary and Statistical Analysis of Potassium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Potassium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 9274 9020 9630 2.6% -

WL-SO-4-503 28353-004 003 8974 8730 9150 1.8% No

WL-SO-4-517 28353-022 009 8640 8380 9050 2.9% No

WL-SO-4-516 28353-010 008 8660 8220 9300 4.5% No

WL-SO-4-502 28353-003 002 9016 8540 9800 5.6% No

WL-SO-4-513 28353-008 007 9306 8870 9620 3.5% No

WL-SO-4-518 28353-011 010 8696 8550 8890 1.5% No

WL-SO-4-520 28353-024 012 8614 8420 8930 2.2% No

WL-SO-4-510 28353-019 006 8644 8490 8870 1.7% No

WL-SO-4-501 28353-002 001 9038 8690 9400 3.1% No

WL-SO-4-519 28353-023 011 9212 8680 9550 3.5% No

WL-SO-4-506 28353-016 004 8924 8510 9320 4.1% No

WL-SO-4-507 28353-017 005 9020 8490 9450 3.9% No

Table 23. Summary and Statistical Analysis of Selenium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Selenium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 6.9 5.8 8.3 17.6% -

WL-SO-4-503 28353-004 003 7.5 6.8 8.3 8.5% No

WL-SO-4-517 28353-022 009 8.7 7.0 9.7 11.7% Yes

WL-SO-4-516 28353-010 008 8.3 6.8 9.9 16.1% No

WL-SO-4-502 28353-003 002 8.8 7.4 11.0 17.2% Yes

WL-SO-4-513 28353-008 007 8.5 6.6 10.8 21.6% No

WL-SO-4-518 28353-011 010 8.5 7.3 9.6 13.0% Yes

WL-SO-4-520 28353-024 012 6.4 5.6 7.3 10.2% No

WL-SO-4-510 28353-019 006 6.9 6.3 7.7 7.6% No

WL-SO-4-501 28353-002 001 7.5 6.1 9.2 17.1% No

WL-SO-4-519 28353-023 011 8.0 7.0 8.9 10.9% No

WL-SO-4-506 28353-016 004 6.8 5.9 7.8 11.6% No

WL-SO-4-507 28353-017 005 7.8 6.2 9.3 15.9% No
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Table 24. Summary and Statistical Analysis of Silver Body Burdens. Eisenia fetida 28 Day Exposure
Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M.
December 2016.

Silver - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 0.26 0.19 0.47 46.8% -

WL-SO-4-503 28353-004 003 1.0 0.8 1.1 12.9% Yes

WL-SO-4-517 28353-022 009 0.57 0.43 0.68 17.2% Yes

WL-SO-4-516 28353-010 008 1.3 1 1.8 25.9% Yes

WL-SO-4-502 28353-003 002 0.40 0.28 0.57 30.0% No

WL-SO-4-513 28353-008 007 0.68 0.22 2.2 127.2% Yes

WL-SO-4-518 28353-011 010 4.3 2.86 6.0 27.0% Yes

WL-SO-4-520 28353-024 012 2.9 2.09 3.9 24.3% Yes

WL-SO-4-510 28353-019 006 5.7 4.27 6.9 19.7% Yes

WL-SO-4-501 28353-002 001 0.42 0.31 0.55 22.7% Yes

WL-SO-4-519 28353-023 011 3.4 2.9 3.9 10.8% Yes

WL-SO-4-506 28353-016 004 23.2 19.5 27.6 12.9% Yes

WL-SO-4-507 28353-017 005 2.7 0.24 3.8 54.6% Yes

Table 25. Summary and Statistical Analysis of Sodium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Sodium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 5494 5340 5680 2.3% -

WL-SO-4-503 28353-004 003 5034 4950 5130 1.7% No

WL-SO-4-517 28353-022 009 5272 5090 5490 3.3% No

WL-SO-4-516 28353-010 008 5212 5050 5350 2.3% No

WL-SO-4-502 28353-003 002 5054 4630 5910 10.3% No

WL-SO-4-513 28353-008 007 5474 5100 6420 10.1% No

WL-SO-4-518 28353-011 010 5314 5160 5530 2.5% No

WL-SO-4-520 28353-024 012 5630 5540 5740 1.5% Yes

WL-SO-4-510 28353-019 006 5658 5480 5880 3.3% No

WL-SO-4-501 28353-002 001 5008 4780 5370 4.6% No

WL-SO-4-519 28353-023 011 5924 5780 6080 2.3% Yes

WL-SO-4-506 28353-016 004 6680 6290 7100 5.1% Yes

WL-SO-4-507 28353-017 005 6200 5170 6750 9.8% Yes
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Table 26. Summary and Statistical Analysis of Thallium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Thallium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 0.032 0.03 0.035 8.6% -

WL-SO-4-503 28353-004 003 0.054 0.03 0.074 37.1% Yes

WL-SO-4-517 28353-022 009 0.13 0.11 0.14 8.6% Yes

WL-SO-4-516 28353-010 008 0.17 0.16 0.22 15.6% Yes

WL-SO-4-502 28353-003 002 0.088 0.074 0.11 18.5% Yes

WL-SO-4-513 28353-008 007 0.093 0.03 0.13 42.3% Yes

WL-SO-4-518 28353-011 010 0.079 0.066 0.098 16.5% Yes

WL-SO-4-520 28353-024 012 0.055 0.03 0.08 39.3% Yes

WL-SO-4-510 28353-019 006 0.03 0.03 0.03 0.0% No

WL-SO-4-501 28353-002 001 0.031 0.03 0.035 7.2% No

WL-SO-4-519 28353-023 011 0.033 0.03 0.035 8.3% No

WL-SO-4-506 28353-016 004 0.067 0.035 0.083 28.0% Yes

WL-SO-4-507 28353-017 005 0.045 0.03 0.093 60.9% No

Table 27. Summary and Statistical Analysis of Vanadium Body Burdens. Eisenia fetida 28 Day
Exposure Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. December 2016.

Vanadium - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 0.75 0.57 1.1 29.4% -

WL-SO-4-503 28353-004 003 1.7 0.71 2.3 35.6% Yes

WL-SO-4-517 28353-022 009 2.4 1.4 3.2 33.0% Yes

WL-SO-4-516 28353-010 008 2.3 0.96 3.9 54.7% Yes

WL-SO-4-502 28353-003 002 1.9 0.96 4.0 70.0% No

WL-SO-4-513 28353-008 007 2.2 1.0 3.8 48.3% Yes

WL-SO-4-518 28353-011 010 2.7 1.6 3.3 25.2% Yes

WL-SO-4-520 28353-024 012 2.2 1.7 2.9 22.3% Yes

WL-SO-4-510 28353-019 006 2.0 1.2 2.6 27.4% Yes

WL-SO-4-501 28353-002 001 1.4 0.74 1.9 36.7% Yes

WL-SO-4-519 28353-023 011 2.2 1.8 2.7 14.8% Yes

WL-SO-4-506 28353-016 004 1.6 1.1 2.0 20.8% Yes

WL-SO-4-507 28353-017 005 1.5 0.99 1.8 23.4% Yes

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation.
ESI Study Number 28525 / DAS Case No. 0359M. Page 21 of  23



Table 28. Summary and Statistical Analysis of Zinc Body Burdens. Eisenia fetida 28 Day Exposure
Bioaccumulation Evaluation. Walton & Lonsbury Superfund Site DAS Case Number 0359M.
December 2016.

Zinc - mg/kg

Field ID ESI Code
Sample
Number Mean Minimum Maximum CV

Statistical
Difference?

Laboratory Control 28526-000 000 136 119 155 11.9% -

WL-SO-4-503 28353-004 003 125 113 135 6.7% No

WL-SO-4-517 28353-022 009 141 123 151 8.0% No

WL-SO-4-516 28353-010 008 135 127 148 6.1% No

WL-SO-4-502 28353-003 002 124 110 143 11.0% No

WL-SO-4-513 28353-008 007 128 107 151 13.6% No

WL-SO-4-518 28353-011 010 135 125 148 7.9% No

WL-SO-4-520 28353-024 012 131 127 140 4.0% No

WL-SO-4-510 28353-019 006 123 120 129 3.2% No

WL-SO-4-501 28353-002 001 128 115 145 9.3% No

WL-SO-4-519 28353-023 011 131 120 139 6.9% No

WL-SO-4-506 28353-016 004 136 125 143 6.2% No

WL-SO-4-507 28353-017 005 127 113 141 9.1% No
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Sample Receipt Documents 5

Test Sample Key 1

Test Soil Preparation Notes 1
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ESI 
SAMPLE RECEIPT AND CONDITION DOCUMENTATION 

STUDY NO: 28353 
SDG No: 

Project: 

Delivered via: 

Attleboro Soil Evaluation 

ESI 
Date and Time Received: 10/19/16 1050 

10/20/161325 
Received By: RS, KZ 
Air bill / Way bill: No 
Cooler on ice/packs: Yes 
Cooler Blank Temp (C} at arrival: 1C-9.6C 
Number of COC Pages: 3 
COC Serial Number(s): NIA 
COC Complete: Yes 

Sampled Date: Yes 
Field ID complete: Yes 

Sampled Time: Yes 
Analysis request: Yes 

COC Signed and dated: Yes 
Were all samples received? Yes 
Client notification/authorization: Not required 

Field ID Lab ID 

WL-SO-4-PE-A331102a 28353-001 
WL-SO-4-501 28353-002 
WL-SO-4-502 28353-003 
WL-SO-4-503 28353-004 
WL-SO-4-505 28353-005 
WL-SO-4-509 28353-006 
WL-SO-4-512 28353-007 
WL-SO-4-513 28353-008 
WL-SO-4-515 28353-009 
WL-SO-4-516 28353-010 
WL-SO-4-518 28353-011 
WL-SO-4-PE-A331102b 28353-012 
WL-SO-4-PE-A331102c 28353-013 
WL-SO-4-PE-A331102d 28353-014 
WL-SO-4-504 28353-015 
WL-SO-4-506 28353-016 
WL-SO-4-507 28353-017 
WL-SO-4-508 28353-018 
WL-SO-4-510 28353-019 
WL-SO-4-511 28353-020 
WL-SO-4-514 28353-021 
WL-SO-4-517 28353-022 
WL-SO-4-519 28353-023 
WL-SO-4-520 28353-024 

Notes and qualifications: 

Mx 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Date and Time Logged into Lab: 

Logged into Lab by: 

Air bill included in folder if received? 
Custody Seals present? 
Custody Seals intact? 

Does the info on the COC match the samples? Yes 
Were samples received within holding time? Yes 
Were all samples properly labeled? Yes 
Were proper sample containers used? Yes 
Were samples received intact? (none broken or leaking) Yes 
Were sample volumes sufficient for requested analysis? Yes 
Were voe vials free of headspace? NIA 
pH Test strip ID number: N/A 

Bottle 
Analysis Requested 

Hold: NIA 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp 14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D BioAccum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Hold: NIA 
Hold: NIA 
Hold: N/A 
Ef28D BioAccum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D BioAccum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D BioAccum, Lp14D PlantAssav 4X1QalP 

Temperatures for each individual cooler recorded on seperate table. JTP 

Page 1 of 2 

Req'd Verified 

Pres'n Pres'n 

4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
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Date Received Cooler# Sample ID 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 

1 012502,012529,012530, D12531,D12507(3bucke~) 
2 012508 (3 buckets) 
3 012509 (3 buckets) 
4 012507 (1 bucket) 012508 (1 bucket) 012509 (1 bucket) 
5 012521 (3 buckets) 
6 012521 (1 bucket) 012511 (1 bucket) 012519 (1 bucket) 
7 012511 (3 buckets) 
8 012519 (3 buckets) 
9 012515 (3 buckets) 

10 012522 (3 buckets) 
11 D 12515 ( 1 bucket) D 12522 ( 1 bucket) D 12524 ( 1 bucket) 
12 012524 (3 buckets) 
13 012518 (3 buckets) 
14 012518 (1 bucket) 
1 012520 (3 buckets) 
2 012517 (3 buckets) 
3 012523 (3 buckets) 
4 012520 (1 bucket) 012517 (1 bucket) 012523 (1 bucket) 
5 012513 (3 buckets) 
6 012516 (3 buckets) 
7 012526 (3 buckets) 
8 012513 (1 bucket) 012516 (1 bucket) 012526 (1 bucket) 
9 012525 (3 buckets) 

10 012514 (3 buckets) 
11 012510 (3 buckets) 
12 012510 (1 bucket) 012514 (1 bucket) 012512 (1 bucket) 
13 012512 (3 buckets) 
14 012525 (1 bucket) 

Temperature upon arrival 
5.7C 
2.5C 
5.6C 
6.1C 
8.9C 
2.5C 
1.0C 
2.5C 
2.7 
1.2C 
2.0C 
6.1C 
9.2C 
5.8C 
5.0C 
5.7C 
6.4C 
7.3C 
4.3C 
5.9C 
7.7C 
4.3C 
9.6C 
8.4C 
8.6C 
9.4C 
8.7C 
7.6C 
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-oc,J 

- 001.j 

-005 

-ooG 
-007 

--008 
-009 

-016 

Page 1 of 2 

USEPA CLP COC (LAB COPY) 
DateShipped: 10/19/2016 
CarrierName: Courier 
AirbillNo: 

Sample Identifier CLP 
Sample No. 

WL-SO-4-PE- D12502 
A331102a 

WL-SO-4-501 D12507 

WL-SO-4-502 D12508 

WL-SO-4-503 D12509 

WL-SO-4-505 D12511 

WL-SO-4-509 D12515 

WL-SO-4-512 D12518 

WL-SO-4-513 D12519 

WL-SO-4-515 D12521 

WL-SO-4-516 D12522 

Matrix/Sampler Coll. 
Method 

PE Tissue/ Grab 
Jones 

Soil/ Meunier Grab 

Soil/Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

CHAIN OF CUSTODY RECORD 

DAS#: 0359M 
Cooler#: 

Analysis/Turnaround 
(Days) 

MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

MET+HG/TISS(28), SOIL 
TOX(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET+HG/TISS(28) 

Tag/Preservative/Bottles 

1619260225 (None) (1) 

- I 

1619260008 (None), (C ' 
1619260235(None).!.St'l( 
1619260016 (None), 

1619260236 (None)~ 1-\ 
1619260024 (None), q 

1619260237 (None) ,£S; 
1619260040 (None), 

1619260254 (None)~ l,f 
1619260072 (None), 

1619260252 (None)-fS') '-\ 
1619260096 (None), q 

1619260249(None)'1Jr 
1619260104 (None), l\ 

1619260248 (None)~ 
1619260120 (None), L\ 

1619260246(None)~ 
1619260128 (None), '-\ 

1619260245(None)tf!1 

Special Instructions: Hold samples pending instruction from AECOM. Samples D12502, D12529, D12530, and D12531 come 
from same sample jar. 

Analysis Key: MET+HG/TISS=Metals/Mercury in Tissue, SOIL TOX=Earthworm Body Burden & Seedling Growth 

Items/Reason Relinquished by (Signature and Organization) Date/Time 

1o l't{lf/ 
oS"O 

Location 

PE 
~,er 
l . SO-501 

SO-502 

SO-503 

SO-505 

SO-509 

SO-512 

SO-513 

SO-515 

SO-516 

No: 1-101916-095837-0307 
Lab: EnviroSystems 

Lab Contact: Kenneth Simon 
Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/18/2016 09:00 

10/18/2016 09:45 

10/18/2016 09:20 

10/18/2016 11:10 

10/18/2016 13:30 

10/18/201615:15 

10/19/2016 09:25 

10/18/201614:00 

10/18/2016 11 :30 

10/18/201615:40 

Shipment for Case Complete? N 
Samples Transferred From Chain of Custody # 

Sample Condition Upon Receipt 
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-01 \ 

-Oil 

Page 2 of 2 

USEPA CLP COC (LAB COPY) 

DateShipped: 10/19/2016 

CarrierName: Courier 

AirbillNo: 

Sample Identifier CLP 
Sample No. 

WL-SO-4-518 D12524 

WL-SO-4-PE- D12529 
A331102b 

WL-SO-4-PE- D12530 
A331102c 

WL-SO-4-PE- D12531 
A331102d 

Matrix/Sampler Coll. 
Method 

Soil/ Meunier Grab 

PE Tissue/ Grab 
Jones 

PE Tissue/ Grab 
Jones 

PE Tissue/ Grab 
Jones 

CHAIN OF CUSTODY RECORD 

DAS#: 0359M 

Cooler#: 

Analysis/Turnaround 
(Days) 

SOIL TOX(28), 
MET +HG/TISS(28) 

MET +HG/TISS(28) 

MET +HG/TISS(28) 

MET +HG/TISS(28) 

Tag/Preservative/Bottles 

1619260144 (None), ;ojl ~ 
1619260243 (None)~~ , 

1619260255 (None) (1) '-

1619260256 (None) (1) 

1619260257 (None) (1) 

Location 

SO-518 

PE 

PE 

PE 

No: 1-101916-095837 -0307 
lab: EnviroSystems 

lab Contact: Kenneth Simon 

Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/19/2016 09:45 

10/18/2016 09:00 

10/18/2016 09:00 

10/18/2016 09:00 

Special Instructions: Hold samples pending instruction from AECOM. Samples D12502, D12529, D12530, and D12531 come 
Shipment for Case Complete? N 

Samples Transferred From Chain of Custody # 

from same sample jar. 

Analysis Key: MET +HG/TISS=Metals/Mercury in Tissue, SOIL TOX=Earthworm Body Burden & Seedling Growth 

Sample Condition Upon Receipt 
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-01) 

-Olb 

-01i 

-011 

-OlO 

--oz.. ( 

Page 1 of 1 

USEPA CLP COC (LAB COPY) 
DateShipped: 10/20/2016 
CarrierName: Courier 
AirbillNo: 

I Sample Identifier i CLP 
' / Sample No. 

WL-SO-4-504 I D12510 i 
I 

WL-SO-4-506 I D12512 I 
I 

WL-SO-4-507 D12513 

WL-SO-4-508 D12514 
I 

I WL-SO-4-510 D12516 I 

WL-SO-4-511 D12517 
i 

WL-SO-4-514 i D12520 I 
I 

WL-SO-4-517 
! 

D12523 

WL-SO-4-519 D12525 
··. 

WL-SO-4-520 D12526 

Matrix/Sampler Coll. 
Method 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Special Instructions: Hold samples pending instruction from AECOM 

i 

2a3S3 
CHAIN OF CUSTODY RECORD 

DAS#: 0359M 
Cooler#: 

Analysis/Turnaround 
(Days) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) I 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

Tag/Preservative/Bottles 

1619260032 (None), ,~ 
1619260238 (None)ASf ~ 

1619260048 (None), ·'-f 
1619260239(None)~ 

1619260056 (None), Lf 
1619260240(None)(.13,( 

1619260064 (None), 
1619260253 (None) (~4 
1619260080 (None), 

. 
1619260251 (None)~<-( 
1619260088 (None), 

1619260250(None)03flf 
1619260112(None), "( 

1619260247(None)~ 

1619260136(None&r4 
1619260244 (None) 

1619260152 (None)a,4 
1619260242(None)( 

1619260160 (None), 
1619260241 (None)~'i 

Analysis Key: SOIL TOX=Earthworrn Body Burden & Seedling Growth, MET +HG/TISS=Metals/Mercury in Tissue 

Items/Reason Relinquished by (Signature and Organization) 

Location 

'Zo SO-504 
a 

SO-506 

SO-507 

SO-508 

SO-510 

SO-511 

SO-514 

SO-517 

SO-519 

SO-520 

I 

No: 1-102016-100201-0311 
Lab: EnviroSystems 

Lab Contact: Kenneth Simon 
Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/20/2016 10:25 

10/20/201610:20 

10/19/2016 14:40 

10/20/2016 08:30 

10/19/201615:30 

110/19/2016 12:00 

i 101191201611:30 
l 

10/19/2016 14:40 
,_ 

I 1012012016 08:50 
I 
I 

10/19/2016 16:00 

I 

Shipment for Case Complete? Y 
Samples Transferred From Chain of Custody # 

i 
I 

I 
l 

; 



SAMPLE KEY

Study: 28525 (E.f.) & 28526 (L.p. - plant)

Client: AECOM

Project: Walton & Lonsbury Superfund Site, Attleboro, MA

Field ID CLP Sample ID Receipt Number Sample Number

WL-SO-4-501 D12507 28353-002 001

WL-SO-4-502 D12508 28353-003 002

WL-SO-4-503 D12509 28353-004 003

WL-SO-4-506 D12512 28353-016 004

WL-SO-4-507 D12513 28353-017 005

WL-SO-4-510 D12516 28353-019 006

WL-SO-4-513 D12519 28353-008 007

WL-SO-4-516 D12522 28353-010 008

WL-SO-4-517 D12523 28353-022 009

WL-SO-4-518 D12524 28353-011 010

WL-SO-4-519 D12525 28353-023 011

WL-SO-4-520 D12526 28353-024 012

P:\General Projects\RPT-Active\ERA 28353 AECOM Attleboro\Sample Key.wpd

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Field ID Receipt 
Number 

WL-SO-4-501 28353-002 

WL-SO-4-502 28353-003 

WL-SO-4-503 28353-004 

WL-SO-4-506 28353-016 

WL-SO-4-507 28353-017 

WL-SO-4-510 28353-019 

WL-SO-4-513 28353-008 

WL-SO-4-516 28353-010 

WL-SO-4-517 28353-022 

WL-SO-4-518 28353-011 

WL-SO-4-519 28353-023 

WL-SO-4-520 28353-024 

Date: 11/17/16 
Initial: ..::(-f ~ 

Test Sediment Preparation Notes 

Study: 28525 (E.f.) And 28526 (Lp. - plant) 
Client: AECOM 

Project: Attleboro 

Sample 
Notes Number 

001 2 gallons sieved, ,,,3/4 gallon excluded. Sticks, few rocks. 
11/17/16 JTP 

002 2 gallons sieved, "'1/4 gallon excluded. Rocks (large and 
small), 1 glass shard. 11/17/16 JTP 

003 2 gallons sieved. "'1/3 gallon excluded. Rocks and roots. 
11/17/16 JTP 

2 gallons sieved. "'1 /3 gallon excluded. Dense fiberous 
004 material. High moisture. 11/17/16 JTP 

Left to dry 11/17/161445 -11/19/17 0910. 
2 gallons sieved. "'1/4 gallon excluded. Rocks, lots of roots. 

005 High moisture. 11/17/16 JTP 
Left to dry 11/17/16 1510 -11/18/161425. 

006 2 gallons sieved. "'1/4 gallon excluded. Glass shards, rocks, 
roots. 11/17/16 JTP 

2 gallons sieved. "'1/4 gallon excluded. Rocks, sticks. High 
007 moisture. 11 /17 /16 JTP 

Left to dry 11/17/161635 -11/18/161500. 

008 
2 gallons sieved. ,,,1/8 gallon excluded. Few rocks, roots. Low 

moisture. 11/17/16 JTP 

009 2 gallons sieved. "'1/8 gallon excluded. Few small rocks, 
twigs/roots. 11/17/16 JTP 

010 2 gallons sieved. "'1/8 gallon excluded. Rocks and roots. 
Medium moisture. 11/17/16 JTP 

011 2 gallons sieved. "'1/3 gallon excluded. All roots. Very light 
and fluffy. Low moisture. 11/17/16 JTP 

2 gallons sieved. "'1/3 gallon excluded. Rocks, sticks and 
012 roots. Very high moisture. 11/17/16 JTP 

Left to drv 11/17/16 1720 -11/18/16 1720. 

All samples sieved using 1cm screen. JTP 

P:\General Projects\RPT-Active\ERA 28353 AECOM Attleboro\Test Sediment Preparation Notes.wpd 
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Field ID 

Lab Soil 

WL-SO-4-501 

WL-SO-4-502 

WL-SO-4-503 

WL-SO-4-513 

WL-SO-4-516 

WL-SO-4-518 

WL-SO-4-506 

WL-SO-4-507 

WL-SO-4-510 

WL-SO-4-517 

WL-SO-4-519 

WL-SO-4-520 

Recorded by: 

Date: 

pH Meter ID: 

Notes: 

Soil pH Measurement Record 

Study: 28353 

ESI Code 

28525-000 

28353-002 

28353-003 

28353-004 

28353-008 

28353-010 

28353-011 

28353-016 

28353-017 

28353-019 

28353-022 

28353-023 

28353-024 
BGri% 

11/22/16 

1097 

Client: AECOM 

Project: Attleboro 
Batch #: 189S 

Grams of Soil ml's of Milli-Q 

10.08 20 

9.91 20 

10.01 20 

10.03 20 

9.84 20 

10.04 20 

9.99 20 

9.96 20 

9.93 20 

9.98 20 

9.96 20 

10.03 20 

9.97 20 

pH (SU 

7.24 

8.05 

7.40 

6.30 

5.75 

4.93 

5.04 

5.07 

5.47 

5.10 

4.92 

5.31 

5.23 

P:\General Projects\FORMS\LABFORMS\Soil and Sediment Tests\Soil & Sediment Preparation\Soil pH 
Measurement Record 2015.wpd 



28353STUDY:

AECOMCLIENT:

Walton & Lonsbury Superfund Site PROJECT:

Eisenia fetida Bioaccumulation AssayASSAY:

Loss on Ignition SummaryTASK:

SM4500 5310 Ed. 22METHOD:

Sample

AnalyzedSampledUnitsQLimitResultMatrixNumberField IDESI Code

12/05/16 160010/18/16 0945%0.529Solid001WL-SO-4-50128353-002

12/05/16 160010/18/16 0920%0.58.1Solid002WL-SO-4-50228353-003

12/05/16 160010/18/16 1110%0.59.9Solid003WL-SO-4-50328353-004

12/05/16 160010/18/16 1400%0.514Solid007WL-SO-4-51328353-008

12/05/16 160010/18/16 1540%0.59.2Solid008WL-SO-4-51628353-010

12/05/16 160010/19/16 0945%0.515Solid010WL-SO-4-51828353-011

12/05/16 160010/20/16 1020%0.569Solid004WL-SO-4-50628353-016

12/05/16 160010/19/16 1440%0.547Solid005WL-SO-4-50728353-017

12/05/16 160010/19/16 1530%0.58.8Solid006WL-SO-4-51028353-019

12/05/16 160010/19/16 1440%0.511Solid009WL-SO-4-51728353-022

12/05/16 160010/20/16 0850%0.536Solid011WL-SO-4-51928353-023

12/05/16 160010/19/16 1600%0.555Solid012WL-SO-4-52028353-024

12/05/16 160011/01/16 1000%0.557Solid000E.f. Coast of Maine Lab Control 28353-000

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Mass of Soil in Testing Chambers of the Earthworm Eisenia fetida 

Study: 28353 

Client: AECOM 

Project: Attleboro Soil Evaluation 

Field ID Receipt Mass (g) per 500ml of Soil Number 

WL-SO-4-501 
28353-002 3fo5.01 (D 

WL-SO-4-502 28353-003 537. t 5' (j) 
WL-SO-4-503 28353-004 5389l (3) 
WL-SO-4-506 28353-016 ,,~214.95 @, 

., 

WL-SO-4-507 28353-017 3SLf. 1j @. 
·:--

(P WL-SO-4-510 28353-019 1-\C\ 3. 3L\ 
WL-SO-4-513 28353-008 So7.L-\ l 6J· . 

WL-SO-4-516 28353-010 L( 35. ~ it ,. ® . ·' ?2' :::··-· ,-
\ 

WL-SO-4-517 28353-022 751. 71 ~ 
WL-SO-4-518 28353-011 bl! ,·77 (@ 
WL-SO-4-519 28353-023 3\1.1~ ® 
WL-SO-4-520 28353-024 3Lo<o.2 7 @a 
Date: tj 11 /llP ; II I 1<Bl11:.., I l I hct{!to 
Initial: .:.rrr / Dr, 

, 

Lo..b 2'8 35:s-c)OO 

C:\Documents and Settings\jprovencher\Application Data\Corel\WordPerfect\13\Backup\wp{wp}.bk1 
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Eisenia fetida 28 Day Assay 

Study: 28525 

Client: AECOM 

Project: Attleboro 

Worm 
SAMPLE Count WET WEIGHT (G) 

1 0. I 8SOS 

2 0, l 52..(oL-y 

3 0. \l518 
4 0. t5c1~5 
5 0. n95S2 __ 

Start Worms 
0 \Sx\9\ 6 

7 0. 2J~l \ 
8 n. \S100 
9 ().2-02ss 
10 0, 1742_0 

: DA TE I l\ 2 l \ I (ii 
I INITIALS: j) [) 

NOTES: 
Average wet weight per worm: 0. I la 2'-1 (q) g 

Number of worms per replicate: 

Average wet weight per replicate: 

Average wet weight of soil per replicate: ----------'k-=-

Loading rate (g worm/kg soil): Z..Oj 1,.,~ cJU tl't,J._'!j'-

I 

Balance ID: OHAUS Discovery 

Alternate Balance ID: 

Serial #: 1124024313 

Serial#: -------

P:\General Projects\FORMS\LABFORMS\Soil and Sediment Tests\Eisenia fetida Assays\Start Worm Wet Weight 2015.wpd 
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AECOM - Attleboro 28525 Eisenia fetida 28 Day Bioaccumulation/Survival 
ca\~,-

STUDY: '2;?52.5' CLIENT: ,._ '. ~ I - ~ AHoM Proiect: AH-! (.\:ion:, 

TEMP ~LIGHT 
DAY DATE (OC) ¢~ GENERAL OBSERVATIONS INITIALS ~ Lw. 

0 ll/t1/((,. 7.-b l, (o I All \A>Or\-\.) bvrrow,:.~ '\r(...,----

1 11/ii./lb LI 7o I r-;,0 
2 11 IZ. >l!L 7,1 bt;; T,(,,-

3 ){!Zl///l,- 1-/ 71 I ·7J,.c-

4 (£1~,:/ 1,1~,711, '\,:\,.. pC/ 11ii\+;..; ,.,, :m-l,kl-b!r-

5 l 1r!J5l;t; •.J '&J,J>-L- 7/f h/ ~.,_vtf,,,..{ tJv ,:,_// reps J3.C, 
6 l\ '1.7]lu 

~tt·'-"" 

'7...1- 7\\ -:ci..l 

7 1 \ \ 12.B \ l \J) uf\l:::::) ' l)__l)_ B-1 
8 l\\19\\lo 2/L ()0 \ 1;tn\-~ nAA-Prl \o n\ \ wd-J 8-/ 
9 I) \0() I)_/}_ lql.Q ! EH 
10 l'2..ro 1/r& Z-/ ~% ll/n_ /, L =1i /,,fa,(_ /i! + • "'I diro-- ec '\'}.I 
11 z:L-- b5L-

'-.I -~ 1>G-\UoLtt& 
12 IZ..10·"!,,1((:, tz ro~ ·'P,u-

13 1-z... ~4l11, ,z_z_ {,; c1 S 17 f) 
14 l7 ~:;;I! ( 7-Z.., ls L..-- bo 
15 1V#b/t(, ,zz_ 73./ 'P.:,&-
16 12../01 /(f.t 2'2. lo qo kB 
17 /7ID8/11, ?... z. 70& kB 
18 /I./Ptf//J 2 2- 7'i( w,vltl-- */)/ 1-o a.JI"""-> ·?:,L--Y--

19 I 'Z../to/1b z.,z 77'-( 
I 'j 

:·--

20 \ll 1\ \1\.9 1l'L. 7no E\--\ 
21 \'2 11211\o 1..."2.. ·13?:i \(g 
22 l 2..../t!:>/ I..{, 77 C (,.,Jl 'Be-
23 12__/14(, ~ 

= M \1\f z_:z_ L-f (,, 1A 
24 v2J,s1,\..o '2 I')__ 7Bi...\ i;_H 
25 IVtfolf& ZL (/3,t? nb 
26 ll ((I /1), 21- 6L( I 1JCr 
27 \'111~IILe f)_/L. 7\5 E\-\ 
28 \'Li,01 )1\o 1...'L 177 SH 

Data Logger ID:01 DDIYSbL-l Model: S,L - v~,;s 1-fKO Serial#: o I DO\ 53 b() 

Light Meter ID: c_·--p-;:, 2..7 l.. Model: L1?,00 Serial#:/ Z..091Y-f z:l 
NOTES: Daily temperature recorded is to confirm general temperature compliance. Hourly data 
collected from Data Logger maintained during assay. 

(/ 
P:\General Projects\FORMS\LABFORMS\Sojl and Sediment Tests\Eisenia fetida Assays\Eisenia fetida 28 Day Assay Daily Observations 2015.wpd 

! 
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Eisenia fetida 
28-Day Bioaccumulation Weight Record 

STUDY: 28525 CLIENT: AECOM PROJECT: Attleboro 

Sample Code Rep Pos Total Weight (grams) Initials Notes 

128353-016; 004 1 1 \I.\'--, (\\"\ 

128353-003; 002 1 2 q.~ }It 
128353-008; 007 1 3 (":> 4 (\ \V\ 
128353-004; 003 1 4 Jl. 0 JH 
128353-019; 006 1 5 /3-1 Ji\ 
128353-017; 005 1 6 15. 0 JH 
128353-011; 010 1 7 13,2 ~ 

28353-010; 008 1 8 9. (9 ·-p,s ~ 

28353-022; 009 1 9 JO , ·7-- J\-\ 
28353-002; 001 1 10 \ l · CJ EP 
128536-000; 000 1 11 •. 

1 
,...~ef12120111o Bs ~el' 

1-:,, o 12..A ~'l.Jz,:11 

128353-023; 011 1 12 f{j~TtG. "'/l/ 
1 
</ (:::t'.O-

128353-024; 012 1 13 /d_, 9 ~-
28536-000; 000 2 14 1, B IH\ 

128353-016; 004 2 15 !€",'8 1:::...,"::v,., 

128353-022; 009 2 16 10. 4 1sS 
128353-024; 012 2 17 il·LZ. ·g «. 
128353-010; 008 2 18 JU. 7 ,\~ 
128353-004; 003 2 19 \I· q EP 
128353-023; 011 2 20 l3 8 EP 
28353-003; 002 2 21 10.c. l\\'I\ 

28353-019; 006 2 22 \4,q 'iss 
28353-017; 005 2 23 Jf '6 <::7"~--2-
128353-002; 001 2 24 I c. .'o ~ \'4\ 

128353-011 ; 010 2 25 'l\,'2.. Ks 
128353-008; 007 2 26 14, 8 J l~ 
128353-017; 005 3 27 \ I ') fW\ 

. 
128353-011; 010 3 28 li.o 'B.<; 
128536-000; 000 3 29 I '5 .2. 1\t'\ 
128353-004; 003 3 30 ll.6 .. )~ 
128353-024; 012 3 31 i 3- I 6?...0-
128353-019; 006 3 32 14- 3 EP 
128353-008; 007 3 33 ti, ~-- ~s 



Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 14 of 378

Eisenia fetida 
28-Day Bioaccumulation Weight Record 

STUDY: 28525 CLIENT: AECOM PROJECT: Attleboro 

Sample Code Rep Pos Total Weight (grams) Initials Notes 

128353-002; 001 3 34 11i. ~¥\ 

128353-01 O; 008 3 35 Io. O \i1 
128353-023; 011 3 36 1'5.3 A\v\ 

128353-016; 004 3 37 IL\· 9 EP 
128353-022; 009 3 38 Cf. B Jl-1--
128353-003; 002 3 39 \O. l 'ISS 
128353-024; 012 4 40 \ "'I, ·s ns 
28353-008; 007 4 41 \ :) 1 Ef 
128353-016; 004 4 42 It\' J.. ~ 

128353-003; 002 4 43 JU. 5 J\.\ 
128536-000; 0()0 4 44 14. ~ Ii V\ 
128353-023; 011 4 45 1.3.3 JI-\ 
128353-022; 009 4 46 I l- \Ji cP 
128353-004; 003 4 47 it, 2 -g 5 
128353-010; 008 4 48 q.g ~ 

128353-019; 006 4 49 1510 ~ 

128353-002; 001 4 50 \ \. C,\ 
~o 
t::.\ 

128353-017; 005 4 51 ill- B E. p 

128353-011; 010 4 52 9.9 EP 
128353-022; 009 5 53 iO l is 
28353-003; 002 5 54 10 5 E,p 
28353-008; 007 5 55 1'-t .I AM 

28353-016; 004 5 56 ! lo 4 AM 
128353-011; 010 5 57 9. 3 ts 
128353-019; 006 5 58 ,, 3 f)M 

128353-017; 005 5 59 
rl ,,!£5)1i> j,?.12.0/11,, 

I I~ 1,J-tt.J. (,.., 

128536-000; 000 5 60 \50 t.P 
128353-010; 008 5 61 11.t.o ·gs 
128353-004; 003 5 62 \ 1 . G E? 
128353-024; 012 5 63 11.. \ 'Rs 
128353-023; 011 5 64 l I· 9 E" 
128353-002; 001 5 65 J-;')., ~ C)SC<L 
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Field ID 

Lab Soil 
WL-SO-4-501 
WL-SO-4-502 
WL-SO-4-503 
WL-SO-4-513 
WL-SO-4-516 
WL-SO-4-518 
WL-SO-4-506 
WL-SO-4-507 
WL-SO-4-510 
WL-SO-4-517 
WL-SO-4-519 
WL-SO-4-520 
Recorded by: 
Date: 
pH Meter ID: 

Notes: 

Post-assay pH 

Soil pH Measurement Record 

Study: 28536 

ESICode 

28536-000 
28536-001 

28536-002 

28536-003 
28536-004 

28536-005 

28536-006 
28536-007 

28536-008 

28536-009 
28536-010 
28536-011 
28536-012 

BG 1:,G/ 

12/22/16 

1097 

Client: AECOM 

Project: Attleboro 
Batch #: 1925 

Grams of Soil ml's of Milli-Q 

8.56 20 
10.06 20 
9.95 20 

10.08 20 
10.04 20 
9.40 20 

10.05 20 
9.95 20 
9.93 20 
9.99 20 

10.05 20 
10.00 20 
5.38 20 

pH(SU 

7.26 
7.76 

7.06 
5.65 

5.42 

5.24 
5.26 

4.99 

4.88 
5.11 

4.98 
5.26 

5.12 

P:\General Projects\FORMS\LABFORMS\Soil and Sediment Tests\Soil & Sediment Preparation\Soil pH 
Measurement Record 2015.wpd 
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1 
11
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9/
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1:
41
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 1

1:
41
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1:

41
 

12
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/1
6 

15
:4

1 
12
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/1

6 
5:

41
 

12
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19
:4

1 
12
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/1

6 
9:

41
 

12
/3

/1
6 

23
:4

1 
12

/4
/1

6 
13

:4
1 

12
/5

/1
6 

3:
41

 
12

/5
/1

6 
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:4
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Reading Time Celsius(°C) Serial Number Average Minimum Maximum
1 11/21/16 17:41 22.1 10015918 21.4 21.1 22.1
2 11/21/16 18:41 21.7
3 11/21/16 19:41 22.0
4 11/21/16 20:41 21.7
5 11/21/16 21:41 22.1
6 11/21/16 22:41 22.0
7 11/21/16 23:41 21.7
8 11/22/16 0:41 22.1
9 11/22/16 1:41 21.8

10 11/22/16 2:41 21.8
11 11/22/16 3:41 21.7
12 11/22/16 4:41 22.1
13 11/22/16 5:41 22.0
14 11/22/16 6:41 21.9
15 11/22/16 7:41 21.8
16 11/22/16 8:41 22.1
17 11/22/16 9:41 21.7
18 11/22/16 10:41 21.9
19 11/22/16 11:41 21.8
20 11/22/16 12:41 21.8
21 11/22/16 13:41 21.8
22 11/22/16 14:41 21.8
23 11/22/16 15:41 21.7
24 11/22/16 16:41 21.9
25 11/22/16 17:41 21.8
26 11/22/16 18:41 21.8
27 11/22/16 19:41 21.8
28 11/22/16 20:41 21.9
29 11/22/16 21:41 22.0
30 11/22/16 22:41 21.9
31 11/22/16 23:41 21.8
32 11/23/16 0:41 21.8
33 11/23/16 1:41 22.0
34 11/23/16 2:41 22.0
35 11/23/16 3:41 21.7
36 11/23/16 4:41 22.0
37 11/23/16 5:41 21.8
38 11/23/16 6:41 22.1
39 11/23/16 7:41 21.8
40 11/23/16 8:41 22.0
41 11/23/16 9:41 21.8
42 11/23/16 10:41 22.0
43 11/23/16 11:41 21.9
44 11/23/16 12:41 22.0
45 11/23/16 13:41 22.0
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46 11/23/16 14:41 21.9
47 11/23/16 15:41 21.8
48 11/23/16 16:41 21.9
49 11/23/16 17:41 21.9
50 11/23/16 18:41 21.9
51 11/23/16 19:41 22.0
52 11/23/16 20:41 22.0
53 11/23/16 21:41 22.0
54 11/23/16 22:41 22.0
55 11/23/16 23:41 22.0
56 11/24/16 0:41 21.9
57 11/24/16 1:41 21.8
58 11/24/16 2:41 21.9
59 11/24/16 3:41 22.0
60 11/24/16 4:41 21.9
61 11/24/16 5:41 21.8
62 11/24/16 6:41 21.9
63 11/24/16 7:41 21.8
64 11/24/16 8:41 21.9
65 11/24/16 9:41 22.0
66 11/24/16 10:41 21.8
67 11/24/16 11:41 21.9
68 11/24/16 12:41 21.8
69 11/24/16 13:41 21.9
70 11/24/16 14:41 22.0
71 11/24/16 15:41 21.9
72 11/24/16 16:41 22.0
73 11/24/16 17:41 22.0
74 11/24/16 18:41 21.8
75 11/24/16 19:41 21.9
76 11/24/16 20:41 22.0
77 11/24/16 21:41 21.8
78 11/24/16 22:41 21.8
79 11/24/16 23:41 22.0
80 11/25/16 0:41 21.9
81 11/25/16 1:41 21.8
82 11/25/16 2:41 21.8
83 11/25/16 3:41 21.9
84 11/25/16 4:41 21.9
85 11/25/16 5:41 22.0
86 11/25/16 6:41 21.9
87 11/25/16 7:41 21.8
88 11/25/16 8:41 21.9
89 11/25/16 9:41 22.0
90 11/25/16 10:41 22.0
91 11/25/16 11:41 21.9
92 11/25/16 12:41 22.0
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93 11/25/16 13:41 22.0
94 11/25/16 14:41 21.9
95 11/25/16 15:41 21.8
96 11/25/16 16:41 21.9
97 11/25/16 17:41 21.9
98 11/25/16 18:41 22.0
99 11/25/16 19:41 22.0

100 11/25/16 20:41 22.0
101 11/25/16 21:41 21.9
102 11/25/16 22:41 21.9
103 11/25/16 23:41 21.9
104 11/26/16 0:41 22.0
105 11/26/16 1:41 21.9
106 11/26/16 2:41 22.0
107 11/26/16 3:41 21.9
108 11/26/16 4:41 22.0
109 11/26/16 5:41 22.0
110 11/26/16 6:41 21.9
111 11/26/16 7:41 21.7
112 11/26/16 8:41 21.3
113 11/26/16 9:41 21.4
114 11/26/16 10:41 21.4
115 11/26/16 11:41 21.3
116 11/26/16 12:41 21.4
117 11/26/16 13:41 21.4
118 11/26/16 14:41 21.4
119 11/26/16 15:41 21.4
120 11/26/16 16:41 21.4
121 11/26/16 17:41 21.3
122 11/26/16 18:41 21.4
123 11/26/16 19:41 21.4
124 11/26/16 20:41 21.4
125 11/26/16 21:41 21.4
126 11/26/16 22:41 21.4
127 11/26/16 23:41 21.4
128 11/27/16 0:41 21.4
129 11/27/16 1:41 21.4
130 11/27/16 2:41 21.3
131 11/27/16 3:41 21.4
132 11/27/16 4:41 21.3
133 11/27/16 5:41 21.4
134 11/27/16 6:41 21.4
135 11/27/16 7:41 21.4
136 11/27/16 8:41 21.3
137 11/27/16 9:41 21.4
138 11/27/16 10:41 21.3
139 11/27/16 11:41 21.5
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140 11/27/16 12:41 21.3
141 11/27/16 13:41 21.4
142 11/27/16 14:41 21.3
143 11/27/16 15:41 21.4
144 11/27/16 16:41 21.4
145 11/27/16 17:41 21.4
146 11/27/16 18:41 21.4
147 11/27/16 19:41 21.4
148 11/27/16 20:41 21.4
149 11/27/16 21:41 21.4
150 11/27/16 22:41 21.3
151 11/27/16 23:41 21.2
152 11/28/16 0:41 21.4
153 11/28/16 1:41 21.3
154 11/28/16 2:41 21.4
155 11/28/16 3:41 21.4
156 11/28/16 4:41 21.4
157 11/28/16 5:41 21.4
158 11/28/16 6:41 21.4
159 11/28/16 7:41 21.3
160 11/28/16 8:41 21.2
161 11/28/16 9:41 21.4
162 11/28/16 10:41 21.3
163 11/28/16 11:41 21.4
164 11/28/16 12:41 21.4
165 11/28/16 13:41 21.4
166 11/28/16 14:41 21.3
167 11/28/16 15:41 21.3
168 11/28/16 16:41 21.3
169 11/28/16 17:41 21.4
170 11/28/16 18:41 21.4
171 11/28/16 19:41 21.4
172 11/28/16 20:41 21.3
173 11/28/16 21:41 21.2
174 11/28/16 22:41 21.4
175 11/28/16 23:41 21.1
176 11/29/16 0:41 21.4
177 11/29/16 1:41 21.3
178 11/29/16 2:41 21.3
179 11/29/16 3:41 21.3
180 11/29/16 4:41 21.4
181 11/29/16 5:41 21.4
182 11/29/16 6:41 21.3
183 11/29/16 7:41 21.3
184 11/29/16 8:41 21.4
185 11/29/16 9:41 21.4
186 11/29/16 10:41 21.4
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187 11/29/16 11:41 21.3
188 11/29/16 12:41 21.3
189 11/29/16 13:41 21.3
190 11/29/16 14:41 21.4
191 11/29/16 15:41 21.3
192 11/29/16 16:41 21.3
193 11/29/16 17:41 21.4
194 11/29/16 18:41 21.4
195 11/29/16 19:41 21.4
196 11/29/16 20:41 21.3
197 11/29/16 21:41 21.3
198 11/29/16 22:41 21.3
199 11/29/16 23:41 21.3
200 11/30/16 0:41 21.3
201 11/30/16 1:41 21.4
202 11/30/16 2:41 21.4
203 11/30/16 3:41 21.3
204 11/30/16 4:41 21.4
205 11/30/16 5:41 21.3
206 11/30/16 6:41 21.2
207 11/30/16 7:41 21.4
208 11/30/16 8:41 21.3
209 11/30/16 9:41 21.4
210 11/30/16 10:41 21.4
211 11/30/16 11:41 21.3
212 11/30/16 12:41 21.4
213 11/30/16 13:41 21.4
214 11/30/16 14:41 21.2
215 11/30/16 15:41 21.4
216 11/30/16 16:41 21.4
217 11/30/16 17:41 21.4
218 11/30/16 18:41 21.4
219 11/30/16 19:41 21.3
220 11/30/16 20:41 21.4
221 11/30/16 21:41 21.2
222 11/30/16 22:41 21.3
223 11/30/16 23:41 21.3
224 12/1/16 0:41 21.3
225 12/1/16 1:41 21.2
226 12/1/16 2:41 21.4
227 12/1/16 3:41 21.2
228 12/1/16 4:41 21.4
229 12/1/16 5:41 21.4
230 12/1/16 6:41 21.3
231 12/1/16 7:41 21.3
232 12/1/16 8:41 21.3
233 12/1/16 9:41 21.4
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234 12/1/16 10:41 21.3
235 12/1/16 11:41 21.3
236 12/1/16 12:41 21.3
237 12/1/16 13:41 21.2
238 12/1/16 14:41 21.3
239 12/1/16 15:41 21.3
240 12/1/16 16:41 21.4
241 12/1/16 17:41 21.4
242 12/1/16 18:41 21.5
243 12/1/16 19:41 21.4
244 12/1/16 20:41 21.3
245 12/1/16 21:41 21.3
246 12/1/16 22:41 21.4
247 12/1/16 23:41 21.4
248 12/2/16 0:41 21.3
249 12/2/16 1:41 21.4
250 12/2/16 2:41 21.4
251 12/2/16 3:41 21.3
252 12/2/16 4:41 21.4
253 12/2/16 5:41 21.2
254 12/2/16 6:41 21.3
255 12/2/16 7:41 21.3
256 12/2/16 8:41 21.3
257 12/2/16 9:41 21.4
258 12/2/16 10:41 21.3
259 12/2/16 11:41 21.4
260 12/2/16 12:41 21.3
261 12/2/16 13:41 21.3
262 12/2/16 14:41 21.4
263 12/2/16 15:41 21.4
264 12/2/16 16:41 21.3
265 12/2/16 17:41 21.5
266 12/2/16 18:41 21.4
267 12/2/16 19:41 21.3
268 12/2/16 20:41 21.4
269 12/2/16 21:41 21.3
270 12/2/16 22:41 21.3
271 12/2/16 23:41 21.4
272 12/3/16 0:41 21.4
273 12/3/16 1:41 21.3
274 12/3/16 2:41 21.2
275 12/3/16 3:41 21.4
276 12/3/16 4:41 21.4
277 12/3/16 5:41 21.4
278 12/3/16 6:41 21.3
279 12/3/16 7:41 21.4
280 12/3/16 8:41 21.4
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281 12/3/16 9:41 21.4
282 12/3/16 10:41 21.3
283 12/3/16 11:41 21.3
284 12/3/16 12:41 21.4
285 12/3/16 13:41 21.4
286 12/3/16 14:41 21.4
287 12/3/16 15:41 21.4
288 12/3/16 16:41 21.4
289 12/3/16 17:41 21.4
290 12/3/16 18:41 21.4
291 12/3/16 19:41 21.3
292 12/3/16 20:41 21.3
293 12/3/16 21:41 21.4
294 12/3/16 22:41 21.2
295 12/3/16 23:41 21.3
296 12/4/16 0:41 21.3
297 12/4/16 1:41 21.3
298 12/4/16 2:41 21.4
299 12/4/16 3:41 21.3
300 12/4/16 4:41 21.2
301 12/4/16 5:41 21.4
302 12/4/16 6:41 21.1
303 12/4/16 7:41 21.2
304 12/4/16 8:41 21.3
305 12/4/16 9:41 21.3
306 12/4/16 10:41 21.3
307 12/4/16 11:41 21.3
308 12/4/16 12:41 21.3
309 12/4/16 13:41 21.4
310 12/4/16 14:41 21.3
311 12/4/16 15:41 21.3
312 12/4/16 16:41 21.4
313 12/4/16 17:41 21.4
314 12/4/16 18:41 21.4
315 12/4/16 19:41 21.4
316 12/4/16 20:41 21.4
317 12/4/16 21:41 21.3
318 12/4/16 22:41 21.3
319 12/4/16 23:41 21.4
320 12/5/16 0:41 21.3
321 12/5/16 1:41 21.2
322 12/5/16 2:41 21.3
323 12/5/16 3:41 21.4
324 12/5/16 4:41 21.2
325 12/5/16 5:41 21.4
326 12/5/16 6:41 21.3
327 12/5/16 7:41 21.4
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328 12/5/16 8:41 21.1
329 12/5/16 9:41 21.3
330 12/5/16 10:41 21.2
331 12/5/16 11:41 21.4
332 12/5/16 12:41 21.4
333 12/5/16 13:41 21.3
334 12/5/16 14:41 21.4
335 12/5/16 15:41 21.3
336 12/5/16 16:41 21.4
337 12/5/16 17:41 21.3
338 12/5/16 18:41 21.4
339 12/5/16 19:41 21.4
340 12/5/16 20:41 21.4
341 12/5/16 21:41 21.3
342 12/5/16 22:41 21.4
343 12/5/16 23:41 21.4
344 12/6/16 0:41 21.4
345 12/6/16 1:41 21.4
346 12/6/16 2:41 21.3
347 12/6/16 3:41 21.1
348 12/6/16 4:41 21.3
349 12/6/16 5:41 21.3
350 12/6/16 6:41 21.3
351 12/6/16 7:41 21.3
352 12/6/16 8:41 21.3
353 12/6/16 9:41 21.1
354 12/6/16 10:41 21.3
355 12/6/16 11:41 21.3
356 12/6/16 12:41 21.3
357 12/6/16 13:41 21.4
358 12/6/16 14:41 21.4
359 12/6/16 15:41 21.3
360 12/6/16 16:41 21.4
361 12/6/16 17:41 21.4
362 12/6/16 18:41 21.4
363 12/6/16 19:41 21.2
364 12/6/16 20:41 21.4
365 12/6/16 21:41 21.4
366 12/6/16 22:41 21.3
367 12/6/16 23:41 21.4
368 12/7/16 0:41 21.3
369 12/7/16 1:41 21.4
370 12/7/16 2:41 21.4
371 12/7/16 3:41 21.4
372 12/7/16 4:41 21.3
373 12/7/16 5:41 21.4
374 12/7/16 6:41 21.3
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375 12/7/16 7:41 21.3
376 12/7/16 8:41 21.4
377 12/7/16 9:41 21.2
378 12/7/16 10:41 21.4
379 12/7/16 11:41 21.4
380 12/7/16 12:41 21.4
381 12/7/16 13:41 21.3
382 12/7/16 14:41 21.3
383 12/7/16 15:41 21.4
384 12/7/16 16:41 21.4
385 12/7/16 17:41 21.3
386 12/7/16 18:41 21.4
387 12/7/16 19:41 21.4
388 12/7/16 20:41 21.3
389 12/7/16 21:41 21.4
390 12/7/16 22:41 21.4
391 12/7/16 23:41 21.3
392 12/8/16 0:41 21.3
393 12/8/16 1:41 21.3
394 12/8/16 2:41 21.3
395 12/8/16 3:41 21.3
396 12/8/16 4:41 21.4
397 12/8/16 5:41 21.3
398 12/8/16 6:41 21.3
399 12/8/16 7:41 21.3
400 12/8/16 8:41 21.2
401 12/8/16 9:41 21.3
402 12/8/16 10:41 21.3
403 12/8/16 11:41 21.4
404 12/8/16 12:41 21.3
405 12/8/16 13:41 21.4
406 12/8/16 14:41 21.3
407 12/8/16 15:41 21.4
408 12/8/16 16:41 21.4
409 12/8/16 17:41 21.4
410 12/8/16 18:41 21.3
411 12/8/16 19:41 21.3
412 12/8/16 20:41 21.4
413 12/8/16 21:41 21.4
414 12/8/16 22:41 21.4
415 12/8/16 23:41 21.4
416 12/9/16 0:41 21.3
417 12/9/16 1:41 21.4
418 12/9/16 2:41 21.4
419 12/9/16 3:41 21.2
420 12/9/16 4:41 21.2
421 12/9/16 5:41 21.3

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 25 of 378



422 12/9/16 6:41 21.3
423 12/9/16 7:41 21.3
424 12/9/16 8:41 21.3
425 12/9/16 9:41 21.3
426 12/9/16 10:41 21.3
427 12/9/16 11:41 21.4
428 12/9/16 12:41 21.3
429 12/9/16 13:41 21.4
430 12/9/16 14:41 21.4
431 12/9/16 15:41 21.4
432 12/9/16 16:41 21.2
433 12/9/16 17:41 21.3
434 12/9/16 18:41 21.3
435 12/9/16 19:41 21.2
436 12/9/16 20:41 21.3
437 12/9/16 21:41 21.3
438 12/9/16 22:41 21.4
439 12/9/16 23:41 21.4
440 12/10/16 0:41 21.2
441 12/10/16 1:41 21.4
442 12/10/16 2:41 21.3
443 12/10/16 3:41 21.1
444 12/10/16 4:41 21.3
445 12/10/16 5:41 21.3
446 12/10/16 6:41 21.2
447 12/10/16 7:41 21.2
448 12/10/16 8:41 21.2
449 12/10/16 9:41 21.4
450 12/10/16 10:41 21.4
451 12/10/16 11:41 21.4
452 12/10/16 12:41 21.3
453 12/10/16 13:41 21.3
454 12/10/16 14:41 21.4
455 12/10/16 15:41 21.4
456 12/10/16 16:41 21.3
457 12/10/16 17:41 21.2
458 12/10/16 18:41 21.3
459 12/10/16 19:41 21.3
460 12/10/16 20:41 21.3
461 12/10/16 21:41 21.3
462 12/10/16 22:41 21.2
463 12/10/16 23:41 21.4
464 12/11/16 0:41 21.3
465 12/11/16 1:41 21.2
466 12/11/16 2:41 21.2
467 12/11/16 3:41 21.3
468 12/11/16 4:41 21.3
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469 12/11/16 5:41 21.1
470 12/11/16 6:41 21.1
471 12/11/16 7:41 21.2
472 12/11/16 8:41 21.1
473 12/11/16 9:41 21.3
474 12/11/16 10:41 21.3
475 12/11/16 11:41 21.4
476 12/11/16 12:41 21.4
477 12/11/16 13:41 21.4
478 12/11/16 14:41 21.4
479 12/11/16 15:41 21.4
480 12/11/16 16:41 21.4
481 12/11/16 17:41 21.4
482 12/11/16 18:41 21.3
483 12/11/16 19:41 21.4
484 12/11/16 20:41 21.4
485 12/11/16 21:41 21.3
486 12/11/16 22:41 21.3
487 12/11/16 23:41 21.4
488 12/12/16 0:41 21.4
489 12/12/16 1:41 21.3
490 12/12/16 2:41 21.3
491 12/12/16 3:41 21.2
492 12/12/16 4:41 21.2
493 12/12/16 5:41 21.3
494 12/12/16 6:41 21.2
495 12/12/16 7:41 21.2
496 12/12/16 8:41 21.2
497 12/12/16 9:41 21.2
498 12/12/16 10:41 21.3
499 12/12/16 11:41 21.3
500 12/12/16 12:41 21.4
501 12/12/16 13:41 21.4
502 12/12/16 14:41 21.4
503 12/12/16 15:41 21.5
504 12/12/16 16:41 21.4
505 12/12/16 17:41 21.4
506 12/12/16 18:41 21.3
507 12/12/16 19:41 21.5
508 12/12/16 20:41 21.3
509 12/12/16 21:41 21.3
510 12/12/16 22:41 21.3
511 12/12/16 23:41 21.4
512 12/13/16 0:41 21.4
513 12/13/16 1:41 21.3
514 12/13/16 2:41 21.4
515 12/13/16 3:41 21.3
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516 12/13/16 4:41 21.2
517 12/13/16 5:41 21.3
518 12/13/16 6:41 21.3
519 12/13/16 7:41 21.3
520 12/13/16 8:41 21.3
521 12/13/16 9:41 21.3
522 12/13/16 10:41 21.4
523 12/13/16 11:41 21.4
524 12/13/16 12:41 21.3
525 12/13/16 13:41 21.4
526 12/13/16 14:41 21.2
527 12/13/16 15:41 21.4
528 12/13/16 16:41 21.3
529 12/13/16 17:41 21.3
530 12/13/16 18:41 21.4
531 12/13/16 19:41 21.4
532 12/13/16 20:41 21.3
533 12/13/16 21:41 21.2
534 12/13/16 22:41 21.4
535 12/13/16 23:41 21.4
536 12/14/16 0:41 21.2
537 12/14/16 1:41 21.3
538 12/14/16 2:41 21.4
539 12/14/16 3:41 21.3
540 12/14/16 4:41 21.2
541 12/14/16 5:41 21.3
542 12/14/16 6:41 21.3
543 12/14/16 7:41 21.3
544 12/14/16 8:41 21.3
545 12/14/16 9:41 21.2
546 12/14/16 10:41 21.3
547 12/14/16 11:41 21.3
548 12/14/16 12:41 21.3
549 12/14/16 13:41 21.4
550 12/14/16 14:41 21.4
551 12/14/16 15:41 21.3
552 12/14/16 16:41 21.3
553 12/14/16 17:41 21.3
554 12/14/16 18:41 21.4
555 12/14/16 19:41 21.4
556 12/14/16 20:41 21.3
557 12/14/16 21:41 21.3
558 12/14/16 22:41 21.4
559 12/14/16 23:41 21.2
560 12/15/16 0:41 21.3
561 12/15/16 1:41 21.4
562 12/15/16 2:41 21.3
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563 12/15/16 3:41 21.3
564 12/15/16 4:41 21.1
565 12/15/16 5:41 21.3
566 12/15/16 6:41 21.3
567 12/15/16 7:41 21.3
568 12/15/16 8:41 21.3
569 12/15/16 9:41 21.4
570 12/15/16 10:41 21.3
571 12/15/16 11:41 21.3
572 12/15/16 12:41 21.3
573 12/15/16 13:41 21.3
574 12/15/16 14:41 21.3
575 12/15/16 15:41 21.3
576 12/15/16 16:41 21.3
577 12/15/16 17:41 21.3
578 12/15/16 18:41 21.4
579 12/15/16 19:41 21.3
580 12/15/16 20:41 21.3
581 12/15/16 21:41 21.3
582 12/15/16 22:41 21.4
583 12/15/16 23:41 21.4
584 12/16/16 0:41 21.3
585 12/16/16 1:41 21.3
586 12/16/16 2:41 21.3
587 12/16/16 3:41 21.3
588 12/16/16 4:41 21.4
589 12/16/16 5:41 21.2
590 12/16/16 6:41 21.2
591 12/16/16 7:41 21.4
592 12/16/16 8:41 21.3
593 12/16/16 9:41 21.4
594 12/16/16 10:41 21.2
595 12/16/16 11:41 21.4
596 12/16/16 12:41 21.3
597 12/16/16 13:41 21.3
598 12/16/16 14:41 21.4
599 12/16/16 15:41 21.4
600 12/16/16 16:41 21.3
601 12/16/16 17:41 21.3
602 12/16/16 18:41 21.2
603 12/16/16 19:41 21.4
604 12/16/16 20:41 21.3
605 12/16/16 21:41 21.3
606 12/16/16 22:41 21.3
607 12/16/16 23:41 21.3
608 12/17/16 0:41 21.3
609 12/17/16 1:41 21.3
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610 12/17/16 2:41 21.4
611 12/17/16 3:41 21.2
612 12/17/16 4:41 21.2
613 12/17/16 5:41 21.2
614 12/17/16 6:41 21.1
615 12/17/16 7:41 21.1
616 12/17/16 8:41 21.2
617 12/17/16 9:41 21.3
618 12/17/16 10:41 21.3
619 12/17/16 11:41 21.4
620 12/17/16 12:41 21.2
621 12/17/16 13:41 21.3
622 12/17/16 14:41 21.4
623 12/17/16 15:41 21.4
624 12/17/16 16:41 21.4
625 12/17/16 17:41 21.2
626 12/17/16 18:41 21.3
627 12/17/16 19:41 21.3
628 12/17/16 20:41 21.3
629 12/17/16 21:41 21.3
630 12/17/16 22:41 21.3
631 12/17/16 23:41 21.2
632 12/18/16 0:41 21.3
633 12/18/16 1:41 21.1
634 12/18/16 2:41 21.4
635 12/18/16 3:41 21.2
636 12/18/16 4:41 21.2
637 12/18/16 5:41 21.3
638 12/18/16 6:41 21.2
639 12/18/16 7:41 21.2
640 12/18/16 8:41 21.3
641 12/18/16 9:41 21.1
642 12/18/16 10:41 21.3
643 12/18/16 11:41 21.3
644 12/18/16 12:41 21.3
645 12/18/16 13:41 21.2
646 12/18/16 14:41 21.4
647 12/18/16 15:41 21.4
648 12/18/16 16:41 21.3
649 12/18/16 17:41 21.3
650 12/18/16 18:41 21.3
651 12/18/16 19:41 21.3
652 12/18/16 20:41 21.2
653 12/18/16 21:41 21.2
654 12/18/16 22:41 21.3
655 12/18/16 23:41 21.3
656 12/19/16 0:41 21.3
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657 12/19/16 1:41 21.4
658 12/19/16 2:41 21.2
659 12/19/16 3:41 21.2
660 12/19/16 4:41 21.3
661 12/19/16 5:41 21.3
662 12/19/16 6:41 21.3
663 12/19/16 7:41 21.4
664 12/19/16 8:41 21.1
665 12/19/16 9:41 21.3
666 12/19/16 10:41 21.1
667 12/19/16 11:41 21.3
668 12/19/16 12:41 21.4
669 12/19/16 13:41 21.2
670 12/19/16 14:41 21.2
671 12/19/16 15:41 21.4
672 12/19/16 16:41 21.4
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28 day Eisenia fetida
Bioaccumulation Evaluation

Analytical Chemistry Summary Report 
and Preliminary EDD
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CaVZnT lN aAgSeKNiH gM nMgPbFeCuC oCrCaC dBeBaAsSbAl

62200000.571260.0353400.196.23925011.80.04425.512300.65687.865.931862202.460.0352.9517.80.0578.2028536-0Lab C ontro l28536-000; 00028621-011

63400000.641190.0354500.215.75911021.50.04132.812700.816237.975.6131.263402.440.043.8316.90.11104028536-0Lab C ontro l28536-000; 00028621-014

65500000.671290.03555400.25.99936013.10.04435.113500.8760718.65.2535.565502.650.0454.2417.30.11136028536-0Lab C ontro l28536-000; 00028621-029

79600000.751520.03556800.218.09963017.70.05933.414700.437339.636.0125.779602.590.0454.3324.10.045107028536-0Lab C ontro l28536-000; 00028621-044

99600001.131550.0354600.478.26902026.40.0658.817101.8490912.26.4452.399602.650.047.55260.092214028536-0Lab C ontro l28536-000; 00028621-060

47000001.851130.0349501.087.598730350.11518.782818.299214.57.1346.347003.280.047.4419.60.12480128353-4W L-SO -4-50328353-004; 00328621-004

42600001.661230.062512016.81901043.70.1219.683916.9103022.36.8656.442603.060.046.9318.30.13440128353-4W L-SO -4-50328353-004; 00328621-019

44200000.711230.03550100.86.86915018.50.1118.4780410.256517.16.1223.744203.330.044.3617.70.0494.3128353-4W L-SO -4-50328353-004; 00328621-030

57600002.341350.06849601.127.77906080.90.13229.197919.7157016.57.3412557603.230.0412.523.10.11561128353-4W L-SO -4-50328353-004; 00328621-047

55900001.831300.07451301.18.31892051.50.13922.995618.3116014.96.8967.855903.370.0358.5123.80.091435128353-4W L-SO -4-50328353-004; 00328621-062

47400001.411410.1354900.519.71905038.20.33527.4782287101016.58.0450.947403.080.0410.922.50.095429228353-22W L-SO -4-51728353-022; 00928621-009

36600001.761230.1150900.437.01838074.10.26432.6721210128016.77.3298.236602.510.0410.816.90.09592228353-22W L-SO -4-51728353-022; 00928621-016

49700002.51410.1353700.68.97864058.30.35842.88453221600207.3883.949702.880.041721.10.13940228353-22W L-SO -4-51728353-022; 00928621-038

56100003.031510.1451100.618.6985801190.38551.5933295216023.17.6916256102.580.042222.50.141100228353-22W L-SO -4-51728353-022; 00928621-046

57000003.231500.1353000.689.198550950.35655.41060333212023.87.6513757002.680.03521.123.70.161250228353-22W L-SO -4-51728353-022; 00928621-053

46300001.961330.1651501.237.67862032.20.16534.1824263120011.37.2660.346302.720.0356.0728.50.16582328353-10W L-SO -4-51628353-010; 00828621-008

43900000.961300.1653101.046.82930029.40.15221.877525875112.16.9944.943902.710.044.122.90.24235328353-10W L-SO -4-51628353-010; 00828621-018

42900001.321270.16520017.56860045.20.14927.874426093910.97.1170.742902.830.044.4122.90.14309328353-10W L-SO -4-51628353-010; 00828621-035

52000003.131380.1650501.319.5382201010.17148.5960210193014.47.9215952002.280.048.3834.20.17872328353-10W L-SO -4-51628353-010; 00828621-048

64600003.891480.2253501.839.87856081.80.237631050405229015.38.114764603.130.0410.939.90.251270328353-10W L-SO -4-51628353-010; 00828621-061

44600002.351140.0848300.467.39865075.50.08933.589611180013.47.6812944602.260.046.3119.50.28982428353-3W L-SO -4-50228353-003; 00228621-002

45500001.151190.07451700.318.75920031.20.09314.38254.4288412.37.8350.945502.460.043.3622.80.14317428353-3W L-SO -4-50228353-003; 00228621-021

41500000.961100.07547300.287.47889037.50.08614.37804.2788411.67.0559.541502.450.043.0819.30.13215428353-3W L-SO -4-50228353-003; 00228621-039

57400000.981430.159100.3611980022.80.11811.99394.0283213.47.8438.557402.790.043.55290.13179428353-3W L-SO -4-50228353-003; 00228621-043

58700004.031320.1146300.579.685401100.12757.2111017.5293017.38.3920758702.350.08511.625.40.351870428353-3W L-SO -4-50228353-003; 00228621-054

51200002.671290.1251600.288.97938033.80.12622.6108022.61830136.5399.551204.780.0410.818.80.15717528353-8W L-SO -4-51328353-008; 00728621-003

45600001.031160.0364202.236.72908017.90.04317.281816.462717.56.7148845603.160.045.2618.30.78157528353-8W L-SO -4-51328353-008; 00728621-026

39900001.641070.08551700.226.57887033.20.09315.387915.3119010.95.9973.939904.880.046.3113.80.086398528353-8W L-SO -4-51328353-008; 00728621-033

74000001.971510.151000.310.8962047.60.14720.8116024.4153013.36.8798.674004.850.0410.724.10.13438528353-8W L-SO -4-51328353-008; 00728621-041

62000003.841380.1355200.389.56958099.20.14237.2127024.7267016.37.4421162005.010.08313.223.50.161000528353-8W L-SO -4-51328353-008; 00728621-055

52900002.531320.09855303.838.74889036.60.11472.7956218150014.57.4612252903.240.048.1322.70.19528628353-11W L-SO -4-51828353-011; 01028621-007

47300002.771250.06852704.177.48855081.10.11492.6827292170014.67.0322647303.570.048.7918.30.23587628353-11W L-SO -4-51828353-011; 01028621-025

44600001.61250.06653002.867.258610400.09949.6790206103014.47.3996.144603.690.0355.618.30.11300628353-11W L-SO -4-51828353-011; 01028621-028

64300003.331440.07851606.029.58872075.20.148105989407203016.98.922964304.080.041126.50.3682628353-11W L-SO -4-51828353-011; 01028621-052

65900003.111480.08453104.649.53871055.90.1481031040360180015.98.0818365903.810.03510.626.10.23653628353-11W L-SO -4-51828353-011; 01028621-057

50800002.061280.06756802.666.71863018.80.0417.6102039.991618.57.0326550804.420.048.4318.20.45320728353-24W L-SO -4-52028353-024; 01228621-013

49800002.311300.06555503.255.59852025.20.04521.795841.6103027.46.6633649804.330.048.63160.42409728353-24W L-SO -4-52028353-024; 01228621-017

52200001.861290.03557402.535.94893019.40.03816.9104037.288220.37.3125052204.40.0457.4416.70.35297728353-24W L-SO -4-52028353-024; 01228621-031

49200001.71270.0355402.096.51857018.40.03916.898534.5805167.420249204.210.046.5418.40.34250728353-24W L-SO -4-52028353-024; 01228621-040

61800002.941400.0856403.97.25842022.70.05226106051.3120021.87.2440561804.740.0410.822.30.54491728353-24W L-SO -4-52028353-024; 01228621-063

49200001.221210.0358304.276.6887026.50.07114.289859.587911.57.8619049202.390.044.2918.50.45228828353-19W L-SO -4-51028353-019; 00628621-005

49600002.591200.0358806.766.25869093.10.08931.998373.3182015.18.4855549602.50.048.0317.81.06620828353-19W L-SO -4-51028353-019; 00628621-022

49500001.841210.0355005.056.938590400.0819.290859.4119014.48.8231049502.420.045.4519.70.69358828353-19W L-SO -4-51028353-019; 00628621-032

60300002.491290.0356006.937.66858094.60.09829.3102074.2172014.58.5550660302.450.047.221.71505828353-19W L-SO -4-51028353-019; 00628621-049

56600001.951260.0354805.636.8849048.90.08821.996068.5130012.97.9234456602.350.046.5519.10.81409828353-19W L-SO -4-51028353-019; 00628621-058

48900001.061230.0350900.317.36911016.50.05714.88815.2581711.87.6441.948902.360.043.5125.10.16250928353-2W L-SO -4-50128353-002; 00128621-010

48700001.231150.0347800.356.13885040.80.05119.18266.2399010.97.5586.648702.970.044.0121.70.19319928353-2W L-SO -4-50128353-002; 00128621-024

46100000.741220.03548700.416.39914020.20.0549.88372.7362411.26.7543.246102.590.042.2820.70.2797.6928353-2W L-SO -4-50128353-002; 00128621-034

71400001.91450.0353700.559.17940050.30.07230.5110010.2148015.98.211171402.810.046.7633.90.37551928353-2W L-SO -4-50128353-002; 00128621-050

64700001.81350.0349300.468.27869040.70.06827.510109.36131013.47.7694.264702.440.046.1628.80.26522928353-2W L-SO -4-50128353-002; 00128621-065

57800002.071380.03560403.458.9923045.30.08295101021.1194015.310.129257805.070.0459.0824.10.414041028353-23W L-SO -4-51928353-023; 01128621-012

50500002.681200.0359103.927.22868050.70.08213296925.6244015.69.0442550504.840.0411.318.30.485831028353-23W L-SO -4-51928353-023; 01128621-020

52100001.791220.0357802.917930037.90.07489.294318179013.98.0626952104.530.048.24180.263711028353-23W L-SO -4-51928353-023; 01128621-036

65400002.191390.03558103.278.7493001080.096125110019.4216015.49.4336565405.170.049.6521.70.233621028353-23W L-SO -4-51928353-023; 01128621-045

61500002.281340.03560803.548.33955031.70.086109108022.2196014.79.2932061505.680.0410.220.60.344261028353-23W L-SO -4-51928353-023; 01128621-064

55600001.141280.035710019.56.15932026.20.05823.987045.684227.48.82581556010.60.046.26162.261461128353-16W L-SO -4-50628353-016; 00428621-001

52600001.431250.067674022.35.92879025.60.0622784245.795730.28.6872152609.840.047.4717.12.351931128353-16W L-SO -4-50628353-016; 00428621-015

65200001.591400.074689022.26.87929028.50.06829.296357.7105031.29.23753652010.50.0458.820.22.821921128353-16W L-SO -4-50628353-016; 00428621-037

67500001.761430.083629024.27.38871038.30.08433.295561.5120030.58.868936750100.048.2722.22.961961128353-16W L-SO -4-50628353-016; 00428621-042

62000002.011420.076638027.67.79851031.10.0763489859.4154034.49.396462009.570.049.7622.43.452451128353-16W L-SO -4-50628353-016; 00428621-056

50900000.991290.03567502.437.05945018.30.0518.489518.964918.16.6450650903.180.0455.718.50.841581228353-17W L-SO -4-50728353-017; 00528621-006

46500001.751180.03565003.596.2897031.70.05130.383826.885624.46.971070465030.049.1416.71.623211228353-17W L-SO -4-50728353-017; 00528621-023

42600001.31130.09351700.247.76919021.60.10112.489715.896610.96.385142604.50.045.7916.50.12911228353-17W L-SO -4-50728353-017; 00528621-027

63900001.681410.0362903.528.61900027.20.05927.394325.389621.77.1792963903.160.049.624.61.542721228353-17W L-SO -4-50728353-017; 00528621-051

61800001.821350.0362903.89.338490210.06629.493125.792622.97.2997961803.030.03510.326.81.433151228353-17W L-SO -4-50728353-017; 00528621-059
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ID Source EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT QUAL QLIMIT UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT SIGDEC CAS Dilution
28353-016; 004 WL-SO-4-506 D12512 2.001 Aluminum, total 28621-001 Solid 146 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-003; 002 WL-SO-4-502 D12508 2.001 Aluminum, total 28621-002 Solid 982 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-008; 007 WL-SO-4-513 D12519 2.001 Aluminum, total 28621-003 Solid 717 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-004; 003 WL-SO-4-503 D12509 2.001 Aluminum, total 28621-004 Solid 480 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-019; 006 WL-SO-4-510 D12516 2.001 Aluminum, total 28621-005 Solid 228 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-017; 005 WL-SO-4-507 D12513 2.001 Aluminum, total 28621-006 Solid 158 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-011; 010 WL-SO-4-518 D12524 2.001 Aluminum, total 28621-007 Solid 528 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-010; 008 WL-SO-4-516 D12522 2.001 Aluminum, total 28621-008 Solid 582 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-022; 009 WL-SO-4-517 D12523 2.001 Aluminum, total 28621-009 Solid 429 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-002; 001 WL-SO-4-501 D12507 2.001 Aluminum, total 28621-010 Solid 250 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28536-000; 000 Lab Control Lab Control 2.001 Aluminum, total 28621-011 Solid 78.2 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-023; 011 WL-SO-4-519 D12525 2.001 Aluminum, total 28621-012 Solid 404 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-024; 012 WL-SO-4-520 D12526 2.001 Aluminum, total 28621-013 Solid 320 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28536-000; 000 Lab Control Lab Control 2.001 Aluminum, total 28621-014 Solid 104 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-016; 004 WL-SO-4-506 D12512 2.001 Aluminum, total 28621-015 Solid 193 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-022; 009 WL-SO-4-517 D12523 2.001 Aluminum, total 28621-016 Solid 592 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-024; 012 WL-SO-4-520 D12526 2.001 Aluminum, total 28621-017 Solid 409 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7429-90-5 5
28353-010; 008 WL-SO-4-516 D12522 2.001 Aluminum, total 28621-018 Solid 235 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-004; 003 WL-SO-4-503 D12509 2.001 Aluminum, total 28621-019 Solid 440 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-023; 011 WL-SO-4-519 D12525 2.001 Aluminum, total 28621-020 Solid 583 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-003; 002 WL-SO-4-502 D12508 2.001 Aluminum, total 28621-021 Solid 317 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-019; 006 WL-SO-4-510 D12516 2.001 Aluminum, total 28621-022 Solid 620 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-017; 005 WL-SO-4-507 D12513 2.001 Aluminum, total 28621-023 Solid 321 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-002; 001 WL-SO-4-501 D12507 2.001 Aluminum, total 28621-024 Solid 319 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-011; 010 WL-SO-4-518 D12524 2.001 Aluminum, total 28621-025 Solid 587 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-008; 007 WL-SO-4-513 D12519 2.001 Aluminum, total 28621-026 Solid 157 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-017; 005 WL-SO-4-507 D12513 2.001 Aluminum, total 28621-027 Solid 291 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-011; 010 WL-SO-4-518 D12524 2.001 Aluminum, total 28621-028 Solid 300 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28536-000; 000 Lab Control Lab Control 2.001 Aluminum, total 28621-029 Solid 136 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-004; 003 WL-SO-4-503 D12509 2.001 Aluminum, total 28621-030 Solid 94.3 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-024; 012 WL-SO-4-520 D12526 2.001 Aluminum, total 28621-031 Solid 297 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-019; 006 WL-SO-4-510 D12516 2.001 Aluminum, total 28621-032 Solid 358 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-008; 007 WL-SO-4-513 D12519 2.001 Aluminum, total 28621-033 Solid 398 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7429-90-5 5
28353-002; 001 WL-SO-4-501 D12507 2.001 Aluminum, total 28621-034 Solid 97.6 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-010; 008 WL-SO-4-516 D12522 2.001 Aluminum, total 28621-035 Solid 309 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-023; 011 WL-SO-4-519 D12525 2.001 Aluminum, total 28621-036 Solid 371 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-016; 004 WL-SO-4-506 D12512 2.001 Aluminum, total 28621-037 Solid 192 J8 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7429-90-5 5
28353-022; 009 WL-SO-4-517 D12523 2.001 Aluminum, total 28621-038 Solid 940 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-003; 002 WL-SO-4-502 D12508 2.001 Aluminum, total 28621-039 Solid 215 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-024; 012 WL-SO-4-520 D12526 2.001 Aluminum, total 28621-040 Solid 250 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-008; 007 WL-SO-4-513 D12519 2.001 Aluminum, total 28621-041 Solid 438 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-016; 004 WL-SO-4-506 D12512 2.001 Aluminum, total 28621-042 Solid 196 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-003; 002 WL-SO-4-502 D12508 2.001 Aluminum, total 28621-043 Solid 179 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28536-000; 000 Lab Control Lab Control 2.001 Aluminum, total 28621-044 Solid 107 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-023; 011 WL-SO-4-519 D12525 2.001 Aluminum, total 28621-045 Solid 362 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-022; 009 WL-SO-4-517 D12523 2.001 Aluminum, total 28621-046 Solid 1100 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-004; 003 WL-SO-4-503 D12509 2.001 Aluminum, total 28621-047 Solid 561 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-010; 008 WL-SO-4-516 D12522 2.001 Aluminum, total 28621-048 Solid 872 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-019; 006 WL-SO-4-510 D12516 2.001 Aluminum, total 28621-049 Solid 505 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7429-90-5 5
28353-002; 001 WL-SO-4-501 D12507 2.001 Aluminum, total 28621-050 Solid 551 J5 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S J5 = MS JLH 1 7429-90-5 5
28353-017; 005 WL-SO-4-507 D12513 2.001 Aluminum, total 28621-051 Solid 272 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-011; 010 WL-SO-4-518 D12524 2.001 Aluminum, total 28621-052 Solid 682 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-022; 009 WL-SO-4-517 D12523 2.001 Aluminum, total 28621-053 Solid 1250 10 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-003; 002 WL-SO-4-502 D12508 2.001 Aluminum, total 28621-054 Solid 1870 10 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-008; 007 WL-SO-4-513 D12519 2.001 Aluminum, total 28621-055 Solid 1000 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-016; 004 WL-SO-4-506 D12512 2.001 Aluminum, total 28621-056 Solid 245 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-011; 010 WL-SO-4-518 D12524 2.001 Aluminum, total 28621-057 Solid 653 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-019; 006 WL-SO-4-510 D12516 2.001 Aluminum, total 28621-058 Solid 409 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-017; 005 WL-SO-4-507 D12513 2.001 Aluminum, total 28621-059 Solid 315 10 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28536-000; 000 Lab Control Lab Control 2.001 Aluminum, total 28621-060 Solid 214 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-010; 008 WL-SO-4-516 D12522 2.001 Aluminum, total 28621-061 Solid 1270 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-004; 003 WL-SO-4-503 D12509 2.001 Aluminum, total 28621-062 Solid 435 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-024; 012 WL-SO-4-520 D12526 2.001 Aluminum, total 28621-063 Solid 491 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-023; 011 WL-SO-4-519 D12525 2.001 Aluminum, total 28621-064 Solid 426 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-002; 001 WL-SO-4-501 D12507 2.001 Aluminum, total 28621-065 Solid 522 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7429-90-5 5
28353-016; 004 WL-SO-4-506 D12512 2.011 Antimony, total 28621-001 Solid 2.26 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-003; 002 WL-SO-4-502 D12508 2.011 Antimony, total 28621-002 Solid 0.28 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-008; 007 WL-SO-4-513 D12519 2.011 Antimony, total 28621-003 Solid 0.15 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
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ID Source EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT QUAL QLIMIT UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT SIGDEC CAS Dilution
28353-004; 003 WL-SO-4-503 D12509 2.011 Antimony, total 28621-004 Solid 0.12 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-019; 006 WL-SO-4-510 D12516 2.011 Antimony, total 28621-005 Solid 0.45 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-017; 005 WL-SO-4-507 D12513 2.011 Antimony, total 28621-006 Solid 0.84 0.09 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-011; 010 WL-SO-4-518 D12524 2.011 Antimony, total 28621-007 Solid 0.19 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-010; 008 WL-SO-4-516 D12522 2.011 Antimony, total 28621-008 Solid 0.16 0.07 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-022; 009 WL-SO-4-517 D12523 2.011 Antimony, total 28621-009 Solid 0.095 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-002; 001 WL-SO-4-501 D12507 2.011 Antimony, total 28621-010 Solid 0.16 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28536-000; 000 Lab Control Lab Control 2.011 Antimony, total 28621-011 Solid 0.05 0.07 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-023; 011 WL-SO-4-519 D12525 2.011 Antimony, total 28621-012 Solid 0.41 J8 0.09 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S J8 = DupJLH 1 7440-36-0 5
28353-024; 012 WL-SO-4-520 D12526 2.011 Antimony, total 28621-013 Solid 0.45 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28536-000; 000 Lab Control Lab Control 2.011 Antimony, total 28621-014 Solid 0.11 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-016; 004 WL-SO-4-506 D12512 2.011 Antimony, total 28621-015 Solid 2.35 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-022; 009 WL-SO-4-517 D12523 2.011 Antimony, total 28621-016 Solid 0.09 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-024; 012 WL-SO-4-520 D12526 2.011 Antimony, total 28621-017 Solid 0.42 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-36-0 5
28353-010; 008 WL-SO-4-516 D12522 2.011 Antimony, total 28621-018 Solid 0.24 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-004; 003 WL-SO-4-503 D12509 2.011 Antimony, total 28621-019 Solid 0.13 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-023; 011 WL-SO-4-519 D12525 2.011 Antimony, total 28621-020 Solid 0.48 J8 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S J8 = DupJLH 1 7440-36-0 5
28353-003; 002 WL-SO-4-502 D12508 2.011 Antimony, total 28621-021 Solid 0.14 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-019; 006 WL-SO-4-510 D12516 2.011 Antimony, total 28621-022 Solid 1.06 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-017; 005 WL-SO-4-507 D12513 2.011 Antimony, total 28621-023 Solid 1.62 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-002; 001 WL-SO-4-501 D12507 2.011 Antimony, total 28621-024 Solid 0.19 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-011; 010 WL-SO-4-518 D12524 2.011 Antimony, total 28621-025 Solid 0.23 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-008; 007 WL-SO-4-513 D12519 2.011 Antimony, total 28621-026 Solid 0.78 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-017; 005 WL-SO-4-507 D12513 2.011 Antimony, total 28621-027 Solid 0.1 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-011; 010 WL-SO-4-518 D12524 2.011 Antimony, total 28621-028 Solid 0.11 0.07 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28536-000; 000 Lab Control Lab Control 2.011 Antimony, total 28621-029 Solid 0.11 0.09 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-004; 003 WL-SO-4-503 D12509 2.011 Antimony, total 28621-030 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-024; 012 WL-SO-4-520 D12526 2.011 Antimony, total 28621-031 Solid 0.35 0.09 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-019; 006 WL-SO-4-510 D12516 2.011 Antimony, total 28621-032 Solid 0.69 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-008; 007 WL-SO-4-513 D12519 2.011 Antimony, total 28621-033 Solid 0.086 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-36-0 5
28353-002; 001 WL-SO-4-501 D12507 2.011 Antimony, total 28621-034 Solid 0.27 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-010; 008 WL-SO-4-516 D12522 2.011 Antimony, total 28621-035 Solid 0.14 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-023; 011 WL-SO-4-519 D12525 2.011 Antimony, total 28621-036 Solid 0.26 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-016; 004 WL-SO-4-506 D12512 2.011 Antimony, total 28621-037 Solid 2.82 J8 0.09 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7440-36-0 5
28353-022; 009 WL-SO-4-517 D12523 2.011 Antimony, total 28621-038 Solid 0.13 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-003; 002 WL-SO-4-502 D12508 2.011 Antimony, total 28621-039 Solid 0.13 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-024; 012 WL-SO-4-520 D12526 2.011 Antimony, total 28621-040 Solid 0.34 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-008; 007 WL-SO-4-513 D12519 2.011 Antimony, total 28621-041 Solid 0.13 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-016; 004 WL-SO-4-506 D12512 2.011 Antimony, total 28621-042 Solid 2.96 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-003; 002 WL-SO-4-502 D12508 2.011 Antimony, total 28621-043 Solid 0.13 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28536-000; 000 Lab Control Lab Control 2.011 Antimony, total 28621-044 Solid ND 0.09 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-023; 011 WL-SO-4-519 D12525 2.011 Antimony, total 28621-045 Solid 0.23 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-022; 009 WL-SO-4-517 D12523 2.011 Antimony, total 28621-046 Solid 0.14 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-004; 003 WL-SO-4-503 D12509 2.011 Antimony, total 28621-047 Solid 0.11 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-010; 008 WL-SO-4-516 D12522 2.011 Antimony, total 28621-048 Solid 0.17 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-019; 006 WL-SO-4-510 D12516 2.011 Antimony, total 28621-049 Solid 1 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-36-0 5
28353-002; 001 WL-SO-4-501 D12507 2.011 Antimony, total 28621-050 Solid 0.37 J8 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S J8 = DupJLH 1 7440-36-0 5
28353-017; 005 WL-SO-4-507 D12513 2.011 Antimony, total 28621-051 Solid 1.54 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-011; 010 WL-SO-4-518 D12524 2.011 Antimony, total 28621-052 Solid 0.3 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-022; 009 WL-SO-4-517 D12523 2.011 Antimony, total 28621-053 Solid 0.16 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-003; 002 WL-SO-4-502 D12508 2.011 Antimony, total 28621-054 Solid 0.35 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-008; 007 WL-SO-4-513 D12519 2.011 Antimony, total 28621-055 Solid 0.16 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-016; 004 WL-SO-4-506 D12512 2.011 Antimony, total 28621-056 Solid 3.45 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-011; 010 WL-SO-4-518 D12524 2.011 Antimony, total 28621-057 Solid 0.23 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-019; 006 WL-SO-4-510 D12516 2.011 Antimony, total 28621-058 Solid 0.81 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-017; 005 WL-SO-4-507 D12513 2.011 Antimony, total 28621-059 Solid 1.43 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28536-000; 000 Lab Control Lab Control 2.011 Antimony, total 28621-060 Solid 0.092 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-010; 008 WL-SO-4-516 D12522 2.011 Antimony, total 28621-061 Solid 0.25 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-004; 003 WL-SO-4-503 D12509 2.011 Antimony, total 28621-062 Solid 0.091 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-024; 012 WL-SO-4-520 D12526 2.011 Antimony, total 28621-063 Solid 0.54 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-023; 011 WL-SO-4-519 D12525 2.011 Antimony, total 28621-064 Solid 0.34 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-002; 001 WL-SO-4-501 D12507 2.011 Antimony, total 28621-065 Solid 0.26 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-36-0 5
28353-016; 004 WL-SO-4-506 D12512 2.021 Arsenic, total 28621-001 Solid 16 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-003; 002 WL-SO-4-502 D12508 2.021 Arsenic, total 28621-002 Solid 19.5 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-008; 007 WL-SO-4-513 D12519 2.021 Arsenic, total 28621-003 Solid 18.8 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-004; 003 WL-SO-4-503 D12509 2.021 Arsenic, total 28621-004 Solid 19.6 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-019; 006 WL-SO-4-510 D12516 2.021 Arsenic, total 28621-005 Solid 18.5 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-017; 005 WL-SO-4-507 D12513 2.021 Arsenic, total 28621-006 Solid 18.5 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
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28353-011; 010 WL-SO-4-518 D12524 2.021 Arsenic, total 28621-007 Solid 22.7 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-010; 008 WL-SO-4-516 D12522 2.021 Arsenic, total 28621-008 Solid 28.5 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-022; 009 WL-SO-4-517 D12523 2.021 Arsenic, total 28621-009 Solid 22.5 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-002; 001 WL-SO-4-501 D12507 2.021 Arsenic, total 28621-010 Solid 25.1 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28536-000; 000 Lab Control Lab Control 2.021 Arsenic, total 28621-011 Solid 17.8 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-023; 011 WL-SO-4-519 D12525 2.021 Arsenic, total 28621-012 Solid 24.1 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-024; 012 WL-SO-4-520 D12526 2.021 Arsenic, total 28621-013 Solid 18.2 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28536-000; 000 Lab Control Lab Control 2.021 Arsenic, total 28621-014 Solid 16.9 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-016; 004 WL-SO-4-506 D12512 2.021 Arsenic, total 28621-015 Solid 17.1 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-022; 009 WL-SO-4-517 D12523 2.021 Arsenic, total 28621-016 Solid 16.9 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-024; 012 WL-SO-4-520 D12526 2.021 Arsenic, total 28621-017 Solid 16 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-38-2 5
28353-010; 008 WL-SO-4-516 D12522 2.021 Arsenic, total 28621-018 Solid 22.9 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-004; 003 WL-SO-4-503 D12509 2.021 Arsenic, total 28621-019 Solid 18.3 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-023; 011 WL-SO-4-519 D12525 2.021 Arsenic, total 28621-020 Solid 18.3 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-003; 002 WL-SO-4-502 D12508 2.021 Arsenic, total 28621-021 Solid 22.8 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-019; 006 WL-SO-4-510 D12516 2.021 Arsenic, total 28621-022 Solid 17.8 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-017; 005 WL-SO-4-507 D12513 2.021 Arsenic, total 28621-023 Solid 16.7 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-002; 001 WL-SO-4-501 D12507 2.021 Arsenic, total 28621-024 Solid 21.7 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-011; 010 WL-SO-4-518 D12524 2.021 Arsenic, total 28621-025 Solid 18.3 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-008; 007 WL-SO-4-513 D12519 2.021 Arsenic, total 28621-026 Solid 18.3 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-017; 005 WL-SO-4-507 D12513 2.021 Arsenic, total 28621-027 Solid 16.5 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-011; 010 WL-SO-4-518 D12524 2.021 Arsenic, total 28621-028 Solid 18.3 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28536-000; 000 Lab Control Lab Control 2.021 Arsenic, total 28621-029 Solid 17.3 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-004; 003 WL-SO-4-503 D12509 2.021 Arsenic, total 28621-030 Solid 17.7 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-024; 012 WL-SO-4-520 D12526 2.021 Arsenic, total 28621-031 Solid 16.7 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-019; 006 WL-SO-4-510 D12516 2.021 Arsenic, total 28621-032 Solid 19.7 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-008; 007 WL-SO-4-513 D12519 2.021 Arsenic, total 28621-033 Solid 13.8 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-38-2 5
28353-002; 001 WL-SO-4-501 D12507 2.021 Arsenic, total 28621-034 Solid 20.7 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-010; 008 WL-SO-4-516 D12522 2.021 Arsenic, total 28621-035 Solid 22.9 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-023; 011 WL-SO-4-519 D12525 2.021 Arsenic, total 28621-036 Solid 18 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-016; 004 WL-SO-4-506 D12512 2.021 Arsenic, total 28621-037 Solid 20.2 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-022; 009 WL-SO-4-517 D12523 2.021 Arsenic, total 28621-038 Solid 21.1 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-003; 002 WL-SO-4-502 D12508 2.021 Arsenic, total 28621-039 Solid 19.3 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-024; 012 WL-SO-4-520 D12526 2.021 Arsenic, total 28621-040 Solid 18.4 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-008; 007 WL-SO-4-513 D12519 2.021 Arsenic, total 28621-041 Solid 24.1 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-016; 004 WL-SO-4-506 D12512 2.021 Arsenic, total 28621-042 Solid 22.2 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-003; 002 WL-SO-4-502 D12508 2.021 Arsenic, total 28621-043 Solid 29 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28536-000; 000 Lab Control Lab Control 2.021 Arsenic, total 28621-044 Solid 24.1 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-023; 011 WL-SO-4-519 D12525 2.021 Arsenic, total 28621-045 Solid 21.7 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-022; 009 WL-SO-4-517 D12523 2.021 Arsenic, total 28621-046 Solid 22.5 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-004; 003 WL-SO-4-503 D12509 2.021 Arsenic, total 28621-047 Solid 23.1 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-010; 008 WL-SO-4-516 D12522 2.021 Arsenic, total 28621-048 Solid 34.2 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-019; 006 WL-SO-4-510 D12516 2.021 Arsenic, total 28621-049 Solid 21.7 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-38-2 5
28353-002; 001 WL-SO-4-501 D12507 2.021 Arsenic, total 28621-050 Solid 33.9 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-017; 005 WL-SO-4-507 D12513 2.021 Arsenic, total 28621-051 Solid 24.6 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-011; 010 WL-SO-4-518 D12524 2.021 Arsenic, total 28621-052 Solid 26.5 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-022; 009 WL-SO-4-517 D12523 2.021 Arsenic, total 28621-053 Solid 23.7 0.3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-003; 002 WL-SO-4-502 D12508 2.021 Arsenic, total 28621-054 Solid 25.4 0.3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-008; 007 WL-SO-4-513 D12519 2.021 Arsenic, total 28621-055 Solid 23.5 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-016; 004 WL-SO-4-506 D12512 2.021 Arsenic, total 28621-056 Solid 22.4 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-011; 010 WL-SO-4-518 D12524 2.021 Arsenic, total 28621-057 Solid 26.1 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-019; 006 WL-SO-4-510 D12516 2.021 Arsenic, total 28621-058 Solid 19.1 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-017; 005 WL-SO-4-507 D12513 2.021 Arsenic, total 28621-059 Solid 26.8 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28536-000; 000 Lab Control Lab Control 2.021 Arsenic, total 28621-060 Solid 26 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-010; 008 WL-SO-4-516 D12522 2.021 Arsenic, total 28621-061 Solid 39.9 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-004; 003 WL-SO-4-503 D12509 2.021 Arsenic, total 28621-062 Solid 23.8 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-024; 012 WL-SO-4-520 D12526 2.021 Arsenic, total 28621-063 Solid 22.3 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-023; 011 WL-SO-4-519 D12525 2.021 Arsenic, total 28621-064 Solid 20.6 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-002; 001 WL-SO-4-501 D12507 2.021 Arsenic, total 28621-065 Solid 28.8 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-38-2 5
28353-016; 004 WL-SO-4-506 D12512 2.031 Barium, total 28621-001 Solid 6.26 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-003; 002 WL-SO-4-502 D12508 2.031 Barium, total 28621-002 Solid 6.31 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-008; 007 WL-SO-4-513 D12519 2.031 Barium, total 28621-003 Solid 10.8 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-004; 003 WL-SO-4-503 D12509 2.031 Barium, total 28621-004 Solid 7.44 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-019; 006 WL-SO-4-510 D12516 2.031 Barium, total 28621-005 Solid 4.29 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-017; 005 WL-SO-4-507 D12513 2.031 Barium, total 28621-006 Solid 5.7 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-011; 010 WL-SO-4-518 D12524 2.031 Barium, total 28621-007 Solid 8.13 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-010; 008 WL-SO-4-516 D12522 2.031 Barium, total 28621-008 Solid 6.07 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-022; 009 WL-SO-4-517 D12523 2.031 Barium, total 28621-009 Solid 10.9 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
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28353-002; 001 WL-SO-4-501 D12507 2.031 Barium, total 28621-010 Solid 3.51 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28536-000; 000 Lab Control Lab Control 2.031 Barium, total 28621-011 Solid 2.95 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-023; 011 WL-SO-4-519 D12525 2.031 Barium, total 28621-012 Solid 9.08 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-024; 012 WL-SO-4-520 D12526 2.031 Barium, total 28621-013 Solid 8.43 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28536-000; 000 Lab Control Lab Control 2.031 Barium, total 28621-014 Solid 3.83 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-016; 004 WL-SO-4-506 D12512 2.031 Barium, total 28621-015 Solid 7.47 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-022; 009 WL-SO-4-517 D12523 2.031 Barium, total 28621-016 Solid 10.8 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-024; 012 WL-SO-4-520 D12526 2.031 Barium, total 28621-017 Solid 8.63 1 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-39-3 5
28353-010; 008 WL-SO-4-516 D12522 2.031 Barium, total 28621-018 Solid 4.1 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-004; 003 WL-SO-4-503 D12509 2.031 Barium, total 28621-019 Solid 6.93 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-023; 011 WL-SO-4-519 D12525 2.031 Barium, total 28621-020 Solid 11.3 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-003; 002 WL-SO-4-502 D12508 2.031 Barium, total 28621-021 Solid 3.36 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-019; 006 WL-SO-4-510 D12516 2.031 Barium, total 28621-022 Solid 8.03 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-017; 005 WL-SO-4-507 D12513 2.031 Barium, total 28621-023 Solid 9.14 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-002; 001 WL-SO-4-501 D12507 2.031 Barium, total 28621-024 Solid 4.01 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-011; 010 WL-SO-4-518 D12524 2.031 Barium, total 28621-025 Solid 8.79 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-008; 007 WL-SO-4-513 D12519 2.031 Barium, total 28621-026 Solid 5.26 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-017; 005 WL-SO-4-507 D12513 2.031 Barium, total 28621-027 Solid 5.79 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-011; 010 WL-SO-4-518 D12524 2.031 Barium, total 28621-028 Solid 5.6 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28536-000; 000 Lab Control Lab Control 2.031 Barium, total 28621-029 Solid 4.24 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-004; 003 WL-SO-4-503 D12509 2.031 Barium, total 28621-030 Solid 4.36 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-024; 012 WL-SO-4-520 D12526 2.031 Barium, total 28621-031 Solid 7.44 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-019; 006 WL-SO-4-510 D12516 2.031 Barium, total 28621-032 Solid 5.45 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-008; 007 WL-SO-4-513 D12519 2.031 Barium, total 28621-033 Solid 6.31 1 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-39-3 5
28353-002; 001 WL-SO-4-501 D12507 2.031 Barium, total 28621-034 Solid 2.28 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-010; 008 WL-SO-4-516 D12522 2.031 Barium, total 28621-035 Solid 4.41 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-023; 011 WL-SO-4-519 D12525 2.031 Barium, total 28621-036 Solid 8.24 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-016; 004 WL-SO-4-506 D12512 2.031 Barium, total 28621-037 Solid 8.8 J8 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7440-39-3 5
28353-022; 009 WL-SO-4-517 D12523 2.031 Barium, total 28621-038 Solid 17 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-003; 002 WL-SO-4-502 D12508 2.031 Barium, total 28621-039 Solid 3.08 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-024; 012 WL-SO-4-520 D12526 2.031 Barium, total 28621-040 Solid 6.54 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-008; 007 WL-SO-4-513 D12519 2.031 Barium, total 28621-041 Solid 10.7 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-016; 004 WL-SO-4-506 D12512 2.031 Barium, total 28621-042 Solid 8.27 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-003; 002 WL-SO-4-502 D12508 2.031 Barium, total 28621-043 Solid 3.55 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28536-000; 000 Lab Control Lab Control 2.031 Barium, total 28621-044 Solid 4.33 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-023; 011 WL-SO-4-519 D12525 2.031 Barium, total 28621-045 Solid 9.65 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-022; 009 WL-SO-4-517 D12523 2.031 Barium, total 28621-046 Solid 22 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-004; 003 WL-SO-4-503 D12509 2.031 Barium, total 28621-047 Solid 12.5 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-010; 008 WL-SO-4-516 D12522 2.031 Barium, total 28621-048 Solid 8.38 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-019; 006 WL-SO-4-510 D12516 2.031 Barium, total 28621-049 Solid 7.2 1 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-39-3 5
28353-002; 001 WL-SO-4-501 D12507 2.031 Barium, total 28621-050 Solid 6.76 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-017; 005 WL-SO-4-507 D12513 2.031 Barium, total 28621-051 Solid 9.6 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-011; 010 WL-SO-4-518 D12524 2.031 Barium, total 28621-052 Solid 11 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-022; 009 WL-SO-4-517 D12523 2.031 Barium, total 28621-053 Solid 21.1 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-003; 002 WL-SO-4-502 D12508 2.031 Barium, total 28621-054 Solid 11.6 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-008; 007 WL-SO-4-513 D12519 2.031 Barium, total 28621-055 Solid 13.2 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-016; 004 WL-SO-4-506 D12512 2.031 Barium, total 28621-056 Solid 9.76 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-011; 010 WL-SO-4-518 D12524 2.031 Barium, total 28621-057 Solid 10.6 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-019; 006 WL-SO-4-510 D12516 2.031 Barium, total 28621-058 Solid 6.55 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-017; 005 WL-SO-4-507 D12513 2.031 Barium, total 28621-059 Solid 10.3 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28536-000; 000 Lab Control Lab Control 2.031 Barium, total 28621-060 Solid 7.55 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-010; 008 WL-SO-4-516 D12522 2.031 Barium, total 28621-061 Solid 10.9 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-004; 003 WL-SO-4-503 D12509 2.031 Barium, total 28621-062 Solid 8.51 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-024; 012 WL-SO-4-520 D12526 2.031 Barium, total 28621-063 Solid 10.8 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-023; 011 WL-SO-4-519 D12525 2.031 Barium, total 28621-064 Solid 10.2 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-002; 001 WL-SO-4-501 D12507 2.031 Barium, total 28621-065 Solid 6.16 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-39-3 5
28353-016; 004 WL-SO-4-506 D12512 2.041 Beryllium, total 28621-001 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-003; 002 WL-SO-4-502 D12508 2.041 Beryllium, total 28621-002 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-008; 007 WL-SO-4-513 D12519 2.041 Beryllium, total 28621-003 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-004; 003 WL-SO-4-503 D12509 2.041 Beryllium, total 28621-004 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-019; 006 WL-SO-4-510 D12516 2.041 Beryllium, total 28621-005 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-017; 005 WL-SO-4-507 D12513 2.041 Beryllium, total 28621-006 Solid ND 0.09 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-011; 010 WL-SO-4-518 D12524 2.041 Beryllium, total 28621-007 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-010; 008 WL-SO-4-516 D12522 2.041 Beryllium, total 28621-008 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-022; 009 WL-SO-4-517 D12523 2.041 Beryllium, total 28621-009 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-002; 001 WL-SO-4-501 D12507 2.041 Beryllium, total 28621-010 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28536-000; 000 Lab Control Lab Control 2.041 Beryllium, total 28621-011 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 2 7440-41-7 5
28353-023; 011 WL-SO-4-519 D12525 2.041 Beryllium, total 28621-012 Solid ND 0.09 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
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28353-024; 012 WL-SO-4-520 D12526 2.041 Beryllium, total 28621-013 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28536-000; 000 Lab Control Lab Control 2.041 Beryllium, total 28621-014 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 2 7440-41-7 5
28353-016; 004 WL-SO-4-506 D12512 2.041 Beryllium, total 28621-015 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-022; 009 WL-SO-4-517 D12523 2.041 Beryllium, total 28621-016 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-024; 012 WL-SO-4-520 D12526 2.041 Beryllium, total 28621-017 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-41-7 5
28353-010; 008 WL-SO-4-516 D12522 2.041 Beryllium, total 28621-018 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-004; 003 WL-SO-4-503 D12509 2.041 Beryllium, total 28621-019 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-023; 011 WL-SO-4-519 D12525 2.041 Beryllium, total 28621-020 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-003; 002 WL-SO-4-502 D12508 2.041 Beryllium, total 28621-021 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-019; 006 WL-SO-4-510 D12516 2.041 Beryllium, total 28621-022 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-017; 005 WL-SO-4-507 D12513 2.041 Beryllium, total 28621-023 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-002; 001 WL-SO-4-501 D12507 2.041 Beryllium, total 28621-024 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-011; 010 WL-SO-4-518 D12524 2.041 Beryllium, total 28621-025 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-008; 007 WL-SO-4-513 D12519 2.041 Beryllium, total 28621-026 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 2 7440-41-7 5
28353-017; 005 WL-SO-4-507 D12513 2.041 Beryllium, total 28621-027 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-011; 010 WL-SO-4-518 D12524 2.041 Beryllium, total 28621-028 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28536-000; 000 Lab Control Lab Control 2.041 Beryllium, total 28621-029 Solid ND 0.09 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 2 7440-41-7 5
28353-004; 003 WL-SO-4-503 D12509 2.041 Beryllium, total 28621-030 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 2 7440-41-7 5
28353-024; 012 WL-SO-4-520 D12526 2.041 Beryllium, total 28621-031 Solid ND 0.09 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-019; 006 WL-SO-4-510 D12516 2.041 Beryllium, total 28621-032 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-008; 007 WL-SO-4-513 D12519 2.041 Beryllium, total 28621-033 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-41-7 5
28353-002; 001 WL-SO-4-501 D12507 2.041 Beryllium, total 28621-034 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 2 7440-41-7 5
28353-010; 008 WL-SO-4-516 D12522 2.041 Beryllium, total 28621-035 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-023; 011 WL-SO-4-519 D12525 2.041 Beryllium, total 28621-036 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-016; 004 WL-SO-4-506 D12512 2.041 Beryllium, total 28621-037 Solid ND 0.09 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-022; 009 WL-SO-4-517 D12523 2.041 Beryllium, total 28621-038 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-003; 002 WL-SO-4-502 D12508 2.041 Beryllium, total 28621-039 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 2 7440-41-7 5
28353-024; 012 WL-SO-4-520 D12526 2.041 Beryllium, total 28621-040 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-008; 007 WL-SO-4-513 D12519 2.041 Beryllium, total 28621-041 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-016; 004 WL-SO-4-506 D12512 2.041 Beryllium, total 28621-042 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-003; 002 WL-SO-4-502 D12508 2.041 Beryllium, total 28621-043 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 2 7440-41-7 5
28536-000; 000 Lab Control Lab Control 2.041 Beryllium, total 28621-044 Solid ND 0.09 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 2 7440-41-7 5
28353-023; 011 WL-SO-4-519 D12525 2.041 Beryllium, total 28621-045 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-022; 009 WL-SO-4-517 D12523 2.041 Beryllium, total 28621-046 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-004; 003 WL-SO-4-503 D12509 2.041 Beryllium, total 28621-047 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-010; 008 WL-SO-4-516 D12522 2.041 Beryllium, total 28621-048 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-019; 006 WL-SO-4-510 D12516 2.041 Beryllium, total 28621-049 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-41-7 5
28353-002; 001 WL-SO-4-501 D12507 2.041 Beryllium, total 28621-050 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-017; 005 WL-SO-4-507 D12513 2.041 Beryllium, total 28621-051 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-011; 010 WL-SO-4-518 D12524 2.041 Beryllium, total 28621-052 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-022; 009 WL-SO-4-517 D12523 2.041 Beryllium, total 28621-053 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-003; 002 WL-SO-4-502 D12508 2.041 Beryllium, total 28621-054 Solid 0.085 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-008; 007 WL-SO-4-513 D12519 2.041 Beryllium, total 28621-055 Solid 0.083 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-016; 004 WL-SO-4-506 D12512 2.041 Beryllium, total 28621-056 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-011; 010 WL-SO-4-518 D12524 2.041 Beryllium, total 28621-057 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-019; 006 WL-SO-4-510 D12516 2.041 Beryllium, total 28621-058 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-017; 005 WL-SO-4-507 D12513 2.041 Beryllium, total 28621-059 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28536-000; 000 Lab Control Lab Control 2.041 Beryllium, total 28621-060 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 2 7440-41-7 5
28353-010; 008 WL-SO-4-516 D12522 2.041 Beryllium, total 28621-061 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-004; 003 WL-SO-4-503 D12509 2.041 Beryllium, total 28621-062 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-024; 012 WL-SO-4-520 D12526 2.041 Beryllium, total 28621-063 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-023; 011 WL-SO-4-519 D12525 2.041 Beryllium, total 28621-064 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-002; 001 WL-SO-4-501 D12507 2.041 Beryllium, total 28621-065 Solid ND 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-41-7 5
28353-016; 004 WL-SO-4-506 D12512 2.061 Cadmium, total 28621-001 Solid 10.6 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-003; 002 WL-SO-4-502 D12508 2.061 Cadmium, total 28621-002 Solid 2.26 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-008; 007 WL-SO-4-513 D12519 2.061 Cadmium, total 28621-003 Solid 4.78 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-004; 003 WL-SO-4-503 D12509 2.061 Cadmium, total 28621-004 Solid 3.28 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-019; 006 WL-SO-4-510 D12516 2.061 Cadmium, total 28621-005 Solid 2.39 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-017; 005 WL-SO-4-507 D12513 2.061 Cadmium, total 28621-006 Solid 3.18 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-011; 010 WL-SO-4-518 D12524 2.061 Cadmium, total 28621-007 Solid 3.24 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-010; 008 WL-SO-4-516 D12522 2.061 Cadmium, total 28621-008 Solid 2.72 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-022; 009 WL-SO-4-517 D12523 2.061 Cadmium, total 28621-009 Solid 3.08 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-002; 001 WL-SO-4-501 D12507 2.061 Cadmium, total 28621-010 Solid 2.36 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28536-000; 000 Lab Control Lab Control 2.061 Cadmium, total 28621-011 Solid 2.46 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-023; 011 WL-SO-4-519 D12525 2.061 Cadmium, total 28621-012 Solid 5.07 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-024; 012 WL-SO-4-520 D12526 2.061 Cadmium, total 28621-013 Solid 4.42 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28536-000; 000 Lab Control Lab Control 2.061 Cadmium, total 28621-014 Solid 2.44 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-016; 004 WL-SO-4-506 D12512 2.061 Cadmium, total 28621-015 Solid 9.84 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
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28353-022; 009 WL-SO-4-517 D12523 2.061 Cadmium, total 28621-016 Solid 2.51 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-024; 012 WL-SO-4-520 D12526 2.061 Cadmium, total 28621-017 Solid 4.33 0.2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-43-9 5
28353-010; 008 WL-SO-4-516 D12522 2.061 Cadmium, total 28621-018 Solid 2.71 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-004; 003 WL-SO-4-503 D12509 2.061 Cadmium, total 28621-019 Solid 3.06 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-023; 011 WL-SO-4-519 D12525 2.061 Cadmium, total 28621-020 Solid 4.84 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-003; 002 WL-SO-4-502 D12508 2.061 Cadmium, total 28621-021 Solid 2.46 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-019; 006 WL-SO-4-510 D12516 2.061 Cadmium, total 28621-022 Solid 2.5 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-017; 005 WL-SO-4-507 D12513 2.061 Cadmium, total 28621-023 Solid 3 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-002; 001 WL-SO-4-501 D12507 2.061 Cadmium, total 28621-024 Solid 2.97 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-011; 010 WL-SO-4-518 D12524 2.061 Cadmium, total 28621-025 Solid 3.57 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-008; 007 WL-SO-4-513 D12519 2.061 Cadmium, total 28621-026 Solid 3.16 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-017; 005 WL-SO-4-507 D12513 2.061 Cadmium, total 28621-027 Solid 4.5 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-011; 010 WL-SO-4-518 D12524 2.061 Cadmium, total 28621-028 Solid 3.69 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28536-000; 000 Lab Control Lab Control 2.061 Cadmium, total 28621-029 Solid 2.65 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-004; 003 WL-SO-4-503 D12509 2.061 Cadmium, total 28621-030 Solid 3.33 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-024; 012 WL-SO-4-520 D12526 2.061 Cadmium, total 28621-031 Solid 4.4 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-019; 006 WL-SO-4-510 D12516 2.061 Cadmium, total 28621-032 Solid 2.42 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-008; 007 WL-SO-4-513 D12519 2.061 Cadmium, total 28621-033 Solid 4.88 0.2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-43-9 5
28353-002; 001 WL-SO-4-501 D12507 2.061 Cadmium, total 28621-034 Solid 2.59 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-010; 008 WL-SO-4-516 D12522 2.061 Cadmium, total 28621-035 Solid 2.83 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-023; 011 WL-SO-4-519 D12525 2.061 Cadmium, total 28621-036 Solid 4.53 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-016; 004 WL-SO-4-506 D12512 2.061 Cadmium, total 28621-037 Solid 10.5 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-022; 009 WL-SO-4-517 D12523 2.061 Cadmium, total 28621-038 Solid 2.88 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-003; 002 WL-SO-4-502 D12508 2.061 Cadmium, total 28621-039 Solid 2.45 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-024; 012 WL-SO-4-520 D12526 2.061 Cadmium, total 28621-040 Solid 4.21 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-008; 007 WL-SO-4-513 D12519 2.061 Cadmium, total 28621-041 Solid 4.85 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-016; 004 WL-SO-4-506 D12512 2.061 Cadmium, total 28621-042 Solid 10 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-003; 002 WL-SO-4-502 D12508 2.061 Cadmium, total 28621-043 Solid 2.79 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28536-000; 000 Lab Control Lab Control 2.061 Cadmium, total 28621-044 Solid 2.59 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-023; 011 WL-SO-4-519 D12525 2.061 Cadmium, total 28621-045 Solid 5.17 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-022; 009 WL-SO-4-517 D12523 2.061 Cadmium, total 28621-046 Solid 2.58 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-004; 003 WL-SO-4-503 D12509 2.061 Cadmium, total 28621-047 Solid 3.23 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-010; 008 WL-SO-4-516 D12522 2.061 Cadmium, total 28621-048 Solid 2.28 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-019; 006 WL-SO-4-510 D12516 2.061 Cadmium, total 28621-049 Solid 2.45 0.2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-43-9 5
28353-002; 001 WL-SO-4-501 D12507 2.061 Cadmium, total 28621-050 Solid 2.81 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-017; 005 WL-SO-4-507 D12513 2.061 Cadmium, total 28621-051 Solid 3.16 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-011; 010 WL-SO-4-518 D12524 2.061 Cadmium, total 28621-052 Solid 4.08 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-022; 009 WL-SO-4-517 D12523 2.061 Cadmium, total 28621-053 Solid 2.68 0.1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-003; 002 WL-SO-4-502 D12508 2.061 Cadmium, total 28621-054 Solid 2.35 0.1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-008; 007 WL-SO-4-513 D12519 2.061 Cadmium, total 28621-055 Solid 5.01 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-016; 004 WL-SO-4-506 D12512 2.061 Cadmium, total 28621-056 Solid 9.57 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-011; 010 WL-SO-4-518 D12524 2.061 Cadmium, total 28621-057 Solid 3.81 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-019; 006 WL-SO-4-510 D12516 2.061 Cadmium, total 28621-058 Solid 2.35 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-017; 005 WL-SO-4-507 D12513 2.061 Cadmium, total 28621-059 Solid 3.03 0.1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28536-000; 000 Lab Control Lab Control 2.061 Cadmium, total 28621-060 Solid 2.65 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-010; 008 WL-SO-4-516 D12522 2.061 Cadmium, total 28621-061 Solid 3.13 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-004; 003 WL-SO-4-503 D12509 2.061 Cadmium, total 28621-062 Solid 3.37 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-024; 012 WL-SO-4-520 D12526 2.061 Cadmium, total 28621-063 Solid 4.74 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-023; 011 WL-SO-4-519 D12525 2.061 Cadmium, total 28621-064 Solid 5.68 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-002; 001 WL-SO-4-501 D12507 2.061 Cadmium, total 28621-065 Solid 2.44 0.2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-43-9 5
28353-016; 004 WL-SO-4-506 D12512 2.071 Calcium, total 28621-001 Solid 5560 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-003; 002 WL-SO-4-502 D12508 2.071 Calcium, total 28621-002 Solid 4460 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-008; 007 WL-SO-4-513 D12519 2.071 Calcium, total 28621-003 Solid 5120 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-004; 003 WL-SO-4-503 D12509 2.071 Calcium, total 28621-004 Solid 4700 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-019; 006 WL-SO-4-510 D12516 2.071 Calcium, total 28621-005 Solid 4920 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-017; 005 WL-SO-4-507 D12513 2.071 Calcium, total 28621-006 Solid 5090 90 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-011; 010 WL-SO-4-518 D12524 2.071 Calcium, total 28621-007 Solid 5290 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-010; 008 WL-SO-4-516 D12522 2.071 Calcium, total 28621-008 Solid 4630 70 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-022; 009 WL-SO-4-517 D12523 2.071 Calcium, total 28621-009 Solid 4740 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-002; 001 WL-SO-4-501 D12507 2.071 Calcium, total 28621-010 Solid 4890 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28536-000; 000 Lab Control Lab Control 2.071 Calcium, total 28621-011 Solid 6220 70 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-023; 011 WL-SO-4-519 D12525 2.071 Calcium, total 28621-012 Solid 5780 J5 90 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S J5 = MS JLH 1 7440-70-2 5
28353-024; 012 WL-SO-4-520 D12526 2.071 Calcium, total 28621-013 Solid 5080 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28536-000; 000 Lab Control Lab Control 2.071 Calcium, total 28621-014 Solid 6340 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-016; 004 WL-SO-4-506 D12512 2.071 Calcium, total 28621-015 Solid 5260 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-022; 009 WL-SO-4-517 D12523 2.071 Calcium, total 28621-016 Solid 3660 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-024; 012 WL-SO-4-520 D12526 2.071 Calcium, total 28621-017 Solid 4980 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-70-2 5
28353-010; 008 WL-SO-4-516 D12522 2.071 Calcium, total 28621-018 Solid 4390 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
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28353-004; 003 WL-SO-4-503 D12509 2.071 Calcium, total 28621-019 Solid 4260 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-023; 011 WL-SO-4-519 D12525 2.071 Calcium, total 28621-020 Solid 5050 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-003; 002 WL-SO-4-502 D12508 2.071 Calcium, total 28621-021 Solid 4550 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-019; 006 WL-SO-4-510 D12516 2.071 Calcium, total 28621-022 Solid 4960 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-017; 005 WL-SO-4-507 D12513 2.071 Calcium, total 28621-023 Solid 4650 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-002; 001 WL-SO-4-501 D12507 2.071 Calcium, total 28621-024 Solid 4870 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-011; 010 WL-SO-4-518 D12524 2.071 Calcium, total 28621-025 Solid 4730 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-008; 007 WL-SO-4-513 D12519 2.071 Calcium, total 28621-026 Solid 4560 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-017; 005 WL-SO-4-507 D12513 2.071 Calcium, total 28621-027 Solid 4260 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-011; 010 WL-SO-4-518 D12524 2.071 Calcium, total 28621-028 Solid 4460 70 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28536-000; 000 Lab Control Lab Control 2.071 Calcium, total 28621-029 Solid 6550 90 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-004; 003 WL-SO-4-503 D12509 2.071 Calcium, total 28621-030 Solid 4420 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-024; 012 WL-SO-4-520 D12526 2.071 Calcium, total 28621-031 Solid 5220 90 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-019; 006 WL-SO-4-510 D12516 2.071 Calcium, total 28621-032 Solid 4950 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-008; 007 WL-SO-4-513 D12519 2.071 Calcium, total 28621-033 Solid 3990 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-70-2 5
28353-002; 001 WL-SO-4-501 D12507 2.071 Calcium, total 28621-034 Solid 4610 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-010; 008 WL-SO-4-516 D12522 2.071 Calcium, total 28621-035 Solid 4290 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-023; 011 WL-SO-4-519 D12525 2.071 Calcium, total 28621-036 Solid 5210 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-016; 004 WL-SO-4-506 D12512 2.071 Calcium, total 28621-037 Solid 6520 J8,J5 90 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7440-70-2 5
28353-022; 009 WL-SO-4-517 D12523 2.071 Calcium, total 28621-038 Solid 4970 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-003; 002 WL-SO-4-502 D12508 2.071 Calcium, total 28621-039 Solid 4150 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-024; 012 WL-SO-4-520 D12526 2.071 Calcium, total 28621-040 Solid 4920 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-008; 007 WL-SO-4-513 D12519 2.071 Calcium, total 28621-041 Solid 7400 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-016; 004 WL-SO-4-506 D12512 2.071 Calcium, total 28621-042 Solid 6750 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-003; 002 WL-SO-4-502 D12508 2.071 Calcium, total 28621-043 Solid 5740 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28536-000; 000 Lab Control Lab Control 2.071 Calcium, total 28621-044 Solid 7960 90 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-023; 011 WL-SO-4-519 D12525 2.071 Calcium, total 28621-045 Solid 6540 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-022; 009 WL-SO-4-517 D12523 2.071 Calcium, total 28621-046 Solid 5610 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-004; 003 WL-SO-4-503 D12509 2.071 Calcium, total 28621-047 Solid 5760 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-010; 008 WL-SO-4-516 D12522 2.071 Calcium, total 28621-048 Solid 5200 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-019; 006 WL-SO-4-510 D12516 2.071 Calcium, total 28621-049 Solid 6030 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-70-2 5
28353-002; 001 WL-SO-4-501 D12507 2.071 Calcium, total 28621-050 Solid 7140 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-017; 005 WL-SO-4-507 D12513 2.071 Calcium, total 28621-051 Solid 6390 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-011; 010 WL-SO-4-518 D12524 2.071 Calcium, total 28621-052 Solid 6430 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-022; 009 WL-SO-4-517 D12523 2.071 Calcium, total 28621-053 Solid 5700 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-003; 002 WL-SO-4-502 D12508 2.071 Calcium, total 28621-054 Solid 5870 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-008; 007 WL-SO-4-513 D12519 2.071 Calcium, total 28621-055 Solid 6200 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-016; 004 WL-SO-4-506 D12512 2.071 Calcium, total 28621-056 Solid 6200 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-011; 010 WL-SO-4-518 D12524 2.071 Calcium, total 28621-057 Solid 6590 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-019; 006 WL-SO-4-510 D12516 2.071 Calcium, total 28621-058 Solid 5660 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-017; 005 WL-SO-4-507 D12513 2.071 Calcium, total 28621-059 Solid 6180 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28536-000; 000 Lab Control Lab Control 2.071 Calcium, total 28621-060 Solid 9960 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-010; 008 WL-SO-4-516 D12522 2.071 Calcium, total 28621-061 Solid 6460 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-004; 003 WL-SO-4-503 D12509 2.071 Calcium, total 28621-062 Solid 5590 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-024; 012 WL-SO-4-520 D12526 2.071 Calcium, total 28621-063 Solid 6180 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-023; 011 WL-SO-4-519 D12525 2.071 Calcium, total 28621-064 Solid 6150 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-002; 001 WL-SO-4-501 D12507 2.071 Calcium, total 28621-065 Solid 6470 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-70-2 5
28353-016; 004 WL-SO-4-506 D12512 2.091 Chromium, total 28621-001 Solid 581 0.7 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-003; 002 WL-SO-4-502 D12508 2.091 Chromium, total 28621-002 Solid 129 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-008; 007 WL-SO-4-513 D12519 2.091 Chromium, total 28621-003 Solid 99.5 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-004; 003 WL-SO-4-503 D12509 2.091 Chromium, total 28621-004 Solid 46.3 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-019; 006 WL-SO-4-510 D12516 2.091 Chromium, total 28621-005 Solid 190 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-017; 005 WL-SO-4-507 D12513 2.091 Chromium, total 28621-006 Solid 506 0.7 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-011; 010 WL-SO-4-518 D12524 2.091 Chromium, total 28621-007 Solid 122 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-010; 008 WL-SO-4-516 D12522 2.091 Chromium, total 28621-008 Solid 60.3 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-022; 009 WL-SO-4-517 D12523 2.091 Chromium, total 28621-009 Solid 50.9 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-002; 001 WL-SO-4-501 D12507 2.091 Chromium, total 28621-010 Solid 41.9 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28536-000; 000 Lab Control Lab Control 2.091 Chromium, total 28621-011 Solid 18 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-023; 011 WL-SO-4-519 D12525 2.091 Chromium, total 28621-012 Solid 292 0.7 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-024; 012 WL-SO-4-520 D12526 2.091 Chromium, total 28621-013 Solid 265 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28536-000; 000 Lab Control Lab Control 2.091 Chromium, total 28621-014 Solid 31.2 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-016; 004 WL-SO-4-506 D12512 2.091 Chromium, total 28621-015 Solid 721 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-022; 009 WL-SO-4-517 D12523 2.091 Chromium, total 28621-016 Solid 98.2 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-024; 012 WL-SO-4-520 D12526 2.091 Chromium, total 28621-017 Solid 336 0.6 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-47-3 5
28353-010; 008 WL-SO-4-516 D12522 2.091 Chromium, total 28621-018 Solid 44.9 0.7 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-004; 003 WL-SO-4-503 D12509 2.091 Chromium, total 28621-019 Solid 56.4 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-023; 011 WL-SO-4-519 D12525 2.091 Chromium, total 28621-020 Solid 425 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-003; 002 WL-SO-4-502 D12508 2.091 Chromium, total 28621-021 Solid 50.9 0.7 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
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28353-019; 006 WL-SO-4-510 D12516 2.091 Chromium, total 28621-022 Solid 555 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-017; 005 WL-SO-4-507 D12513 2.091 Chromium, total 28621-023 Solid 1070 0.7 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-002; 001 WL-SO-4-501 D12507 2.091 Chromium, total 28621-024 Solid 86.6 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-011; 010 WL-SO-4-518 D12524 2.091 Chromium, total 28621-025 Solid 226 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-008; 007 WL-SO-4-513 D12519 2.091 Chromium, total 28621-026 Solid 488 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-017; 005 WL-SO-4-507 D12513 2.091 Chromium, total 28621-027 Solid 51 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-011; 010 WL-SO-4-518 D12524 2.091 Chromium, total 28621-028 Solid 96.1 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28536-000; 000 Lab Control Lab Control 2.091 Chromium, total 28621-029 Solid 35.5 0.7 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-004; 003 WL-SO-4-503 D12509 2.091 Chromium, total 28621-030 Solid 23.7 0.7 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-024; 012 WL-SO-4-520 D12526 2.091 Chromium, total 28621-031 Solid 250 0.7 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-019; 006 WL-SO-4-510 D12516 2.091 Chromium, total 28621-032 Solid 310 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-008; 007 WL-SO-4-513 D12519 2.091 Chromium, total 28621-033 Solid 73.9 0.6 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-47-3 5
28353-002; 001 WL-SO-4-501 D12507 2.091 Chromium, total 28621-034 Solid 43.2 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-010; 008 WL-SO-4-516 D12522 2.091 Chromium, total 28621-035 Solid 70.7 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-023; 011 WL-SO-4-519 D12525 2.091 Chromium, total 28621-036 Solid 269 0.6 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-016; 004 WL-SO-4-506 D12512 2.091 Chromium, total 28621-037 Solid 753 J8 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7440-47-3 5
28353-022; 009 WL-SO-4-517 D12523 2.091 Chromium, total 28621-038 Solid 83.9 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-003; 002 WL-SO-4-502 D12508 2.091 Chromium, total 28621-039 Solid 59.5 0.6 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-024; 012 WL-SO-4-520 D12526 2.091 Chromium, total 28621-040 Solid 202 0.6 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-008; 007 WL-SO-4-513 D12519 2.091 Chromium, total 28621-041 Solid 98.6 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-016; 004 WL-SO-4-506 D12512 2.091 Chromium, total 28621-042 Solid 893 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-003; 002 WL-SO-4-502 D12508 2.091 Chromium, total 28621-043 Solid 38.5 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28536-000; 000 Lab Control Lab Control 2.091 Chromium, total 28621-044 Solid 25.7 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-023; 011 WL-SO-4-519 D12525 2.091 Chromium, total 28621-045 Solid 365 0.7 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-022; 009 WL-SO-4-517 D12523 2.091 Chromium, total 28621-046 Solid 162 0.6 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-004; 003 WL-SO-4-503 D12509 2.091 Chromium, total 28621-047 Solid 125 0.6 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-010; 008 WL-SO-4-516 D12522 2.091 Chromium, total 28621-048 Solid 159 0.6 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-019; 006 WL-SO-4-510 D12516 2.091 Chromium, total 28621-049 Solid 506 0.6 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-47-3 5
28353-002; 001 WL-SO-4-501 D12507 2.091 Chromium, total 28621-050 Solid 111 J5,J7 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S J5 = MS JLH 1 7440-47-3 5
28353-017; 005 WL-SO-4-507 D12513 2.091 Chromium, total 28621-051 Solid 929 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-011; 010 WL-SO-4-518 D12524 2.091 Chromium, total 28621-052 Solid 229 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-022; 009 WL-SO-4-517 D12523 2.091 Chromium, total 28621-053 Solid 137 0.5 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-003; 002 WL-SO-4-502 D12508 2.091 Chromium, total 28621-054 Solid 207 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-008; 007 WL-SO-4-513 D12519 2.091 Chromium, total 28621-055 Solid 211 0.7 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-016; 004 WL-SO-4-506 D12512 2.091 Chromium, total 28621-056 Solid 964 0.7 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-011; 010 WL-SO-4-518 D12524 2.091 Chromium, total 28621-057 Solid 183 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-019; 006 WL-SO-4-510 D12516 2.091 Chromium, total 28621-058 Solid 344 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-017; 005 WL-SO-4-507 D12513 2.091 Chromium, total 28621-059 Solid 979 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28536-000; 000 Lab Control Lab Control 2.091 Chromium, total 28621-060 Solid 52.3 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-010; 008 WL-SO-4-516 D12522 2.091 Chromium, total 28621-061 Solid 147 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-004; 003 WL-SO-4-503 D12509 2.091 Chromium, total 28621-062 Solid 67.8 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-024; 012 WL-SO-4-520 D12526 2.091 Chromium, total 28621-063 Solid 405 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-023; 011 WL-SO-4-519 D12525 2.091 Chromium, total 28621-064 Solid 320 0.7 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-002; 001 WL-SO-4-501 D12507 2.091 Chromium, total 28621-065 Solid 94.2 0.6 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-47-3 5
28353-016; 004 WL-SO-4-506 D12512 2.101 Cobalt, total 28621-001 Solid 8.82 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-003; 002 WL-SO-4-502 D12508 2.101 Cobalt, total 28621-002 Solid 7.68 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-008; 007 WL-SO-4-513 D12519 2.101 Cobalt, total 28621-003 Solid 6.53 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-004; 003 WL-SO-4-503 D12509 2.101 Cobalt, total 28621-004 Solid 7.13 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-019; 006 WL-SO-4-510 D12516 2.101 Cobalt, total 28621-005 Solid 7.86 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-017; 005 WL-SO-4-507 D12513 2.101 Cobalt, total 28621-006 Solid 6.64 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-011; 010 WL-SO-4-518 D12524 2.101 Cobalt, total 28621-007 Solid 7.46 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-010; 008 WL-SO-4-516 D12522 2.101 Cobalt, total 28621-008 Solid 7.26 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-022; 009 WL-SO-4-517 D12523 2.101 Cobalt, total 28621-009 Solid 8.04 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-002; 001 WL-SO-4-501 D12507 2.101 Cobalt, total 28621-010 Solid 7.64 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28536-000; 000 Lab Control Lab Control 2.101 Cobalt, total 28621-011 Solid 5.93 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-023; 011 WL-SO-4-519 D12525 2.101 Cobalt, total 28621-012 Solid 10.1 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-024; 012 WL-SO-4-520 D12526 2.101 Cobalt, total 28621-013 Solid 7.03 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28536-000; 000 Lab Control Lab Control 2.101 Cobalt, total 28621-014 Solid 5.61 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-016; 004 WL-SO-4-506 D12512 2.101 Cobalt, total 28621-015 Solid 8.68 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-022; 009 WL-SO-4-517 D12523 2.101 Cobalt, total 28621-016 Solid 7.32 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-024; 012 WL-SO-4-520 D12526 2.101 Cobalt, total 28621-017 Solid 6.66 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-48-4 5
28353-010; 008 WL-SO-4-516 D12522 2.101 Cobalt, total 28621-018 Solid 6.99 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-004; 003 WL-SO-4-503 D12509 2.101 Cobalt, total 28621-019 Solid 6.86 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-023; 011 WL-SO-4-519 D12525 2.101 Cobalt, total 28621-020 Solid 9.04 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-003; 002 WL-SO-4-502 D12508 2.101 Cobalt, total 28621-021 Solid 7.83 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-019; 006 WL-SO-4-510 D12516 2.101 Cobalt, total 28621-022 Solid 8.48 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-017; 005 WL-SO-4-507 D12513 2.101 Cobalt, total 28621-023 Solid 6.97 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-002; 001 WL-SO-4-501 D12507 2.101 Cobalt, total 28621-024 Solid 7.55 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
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ID Source EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT QUAL QLIMIT UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT SIGDEC CAS Dilution
28353-011; 010 WL-SO-4-518 D12524 2.101 Cobalt, total 28621-025 Solid 7.03 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-008; 007 WL-SO-4-513 D12519 2.101 Cobalt, total 28621-026 Solid 6.71 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-017; 005 WL-SO-4-507 D12513 2.101 Cobalt, total 28621-027 Solid 6.38 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-011; 010 WL-SO-4-518 D12524 2.101 Cobalt, total 28621-028 Solid 7.39 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28536-000; 000 Lab Control Lab Control 2.101 Cobalt, total 28621-029 Solid 5.25 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-004; 003 WL-SO-4-503 D12509 2.101 Cobalt, total 28621-030 Solid 6.12 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-024; 012 WL-SO-4-520 D12526 2.101 Cobalt, total 28621-031 Solid 7.31 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-019; 006 WL-SO-4-510 D12516 2.101 Cobalt, total 28621-032 Solid 8.82 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-008; 007 WL-SO-4-513 D12519 2.101 Cobalt, total 28621-033 Solid 5.99 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-48-4 5
28353-002; 001 WL-SO-4-501 D12507 2.101 Cobalt, total 28621-034 Solid 6.75 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-010; 008 WL-SO-4-516 D12522 2.101 Cobalt, total 28621-035 Solid 7.11 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-023; 011 WL-SO-4-519 D12525 2.101 Cobalt, total 28621-036 Solid 8.06 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-016; 004 WL-SO-4-506 D12512 2.101 Cobalt, total 28621-037 Solid 9.23 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-022; 009 WL-SO-4-517 D12523 2.101 Cobalt, total 28621-038 Solid 7.38 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-003; 002 WL-SO-4-502 D12508 2.101 Cobalt, total 28621-039 Solid 7.05 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-024; 012 WL-SO-4-520 D12526 2.101 Cobalt, total 28621-040 Solid 7.4 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-008; 007 WL-SO-4-513 D12519 2.101 Cobalt, total 28621-041 Solid 6.87 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-016; 004 WL-SO-4-506 D12512 2.101 Cobalt, total 28621-042 Solid 8.86 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-003; 002 WL-SO-4-502 D12508 2.101 Cobalt, total 28621-043 Solid 7.84 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28536-000; 000 Lab Control Lab Control 2.101 Cobalt, total 28621-044 Solid 6.01 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-023; 011 WL-SO-4-519 D12525 2.101 Cobalt, total 28621-045 Solid 9.43 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-022; 009 WL-SO-4-517 D12523 2.101 Cobalt, total 28621-046 Solid 7.69 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-004; 003 WL-SO-4-503 D12509 2.101 Cobalt, total 28621-047 Solid 7.34 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-010; 008 WL-SO-4-516 D12522 2.101 Cobalt, total 28621-048 Solid 7.92 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-019; 006 WL-SO-4-510 D12516 2.101 Cobalt, total 28621-049 Solid 8.55 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-48-4 5
28353-002; 001 WL-SO-4-501 D12507 2.101 Cobalt, total 28621-050 Solid 8.2 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-017; 005 WL-SO-4-507 D12513 2.101 Cobalt, total 28621-051 Solid 7.17 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-011; 010 WL-SO-4-518 D12524 2.101 Cobalt, total 28621-052 Solid 8.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-022; 009 WL-SO-4-517 D12523 2.101 Cobalt, total 28621-053 Solid 7.65 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-003; 002 WL-SO-4-502 D12508 2.101 Cobalt, total 28621-054 Solid 8.39 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-008; 007 WL-SO-4-513 D12519 2.101 Cobalt, total 28621-055 Solid 7.44 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-016; 004 WL-SO-4-506 D12512 2.101 Cobalt, total 28621-056 Solid 9.3 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-011; 010 WL-SO-4-518 D12524 2.101 Cobalt, total 28621-057 Solid 8.08 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-019; 006 WL-SO-4-510 D12516 2.101 Cobalt, total 28621-058 Solid 7.92 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-017; 005 WL-SO-4-507 D12513 2.101 Cobalt, total 28621-059 Solid 7.29 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28536-000; 000 Lab Control Lab Control 2.101 Cobalt, total 28621-060 Solid 6.44 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-010; 008 WL-SO-4-516 D12522 2.101 Cobalt, total 28621-061 Solid 8.1 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-004; 003 WL-SO-4-503 D12509 2.101 Cobalt, total 28621-062 Solid 6.89 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-024; 012 WL-SO-4-520 D12526 2.101 Cobalt, total 28621-063 Solid 7.24 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-023; 011 WL-SO-4-519 D12525 2.101 Cobalt, total 28621-064 Solid 9.29 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-002; 001 WL-SO-4-501 D12507 2.101 Cobalt, total 28621-065 Solid 7.76 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-48-4 5
28353-016; 004 WL-SO-4-506 D12512 2.111 Copper, total 28621-001 Solid 27.4 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-003; 002 WL-SO-4-502 D12508 2.111 Copper, total 28621-002 Solid 13.4 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-008; 007 WL-SO-4-513 D12519 2.111 Copper, total 28621-003 Solid 13 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-004; 003 WL-SO-4-503 D12509 2.111 Copper, total 28621-004 Solid 14.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-019; 006 WL-SO-4-510 D12516 2.111 Copper, total 28621-005 Solid 11.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-017; 005 WL-SO-4-507 D12513 2.111 Copper, total 28621-006 Solid 18.1 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-011; 010 WL-SO-4-518 D12524 2.111 Copper, total 28621-007 Solid 14.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-010; 008 WL-SO-4-516 D12522 2.111 Copper, total 28621-008 Solid 11.3 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-022; 009 WL-SO-4-517 D12523 2.111 Copper, total 28621-009 Solid 16.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-002; 001 WL-SO-4-501 D12507 2.111 Copper, total 28621-010 Solid 11.8 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28536-000; 000 Lab Control Lab Control 2.111 Copper, total 28621-011 Solid 7.86 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-023; 011 WL-SO-4-519 D12525 2.111 Copper, total 28621-012 Solid 15.3 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-024; 012 WL-SO-4-520 D12526 2.111 Copper, total 28621-013 Solid 18.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28536-000; 000 Lab Control Lab Control 2.111 Copper, total 28621-014 Solid 7.97 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-016; 004 WL-SO-4-506 D12512 2.111 Copper, total 28621-015 Solid 30.2 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-022; 009 WL-SO-4-517 D12523 2.111 Copper, total 28621-016 Solid 16.7 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-024; 012 WL-SO-4-520 D12526 2.111 Copper, total 28621-017 Solid 27.4 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-50-8 5
28353-010; 008 WL-SO-4-516 D12522 2.111 Copper, total 28621-018 Solid 12.1 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-004; 003 WL-SO-4-503 D12509 2.111 Copper, total 28621-019 Solid 22.3 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-023; 011 WL-SO-4-519 D12525 2.111 Copper, total 28621-020 Solid 15.6 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-003; 002 WL-SO-4-502 D12508 2.111 Copper, total 28621-021 Solid 12.3 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-019; 006 WL-SO-4-510 D12516 2.111 Copper, total 28621-022 Solid 15.1 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-017; 005 WL-SO-4-507 D12513 2.111 Copper, total 28621-023 Solid 24.4 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-002; 001 WL-SO-4-501 D12507 2.111 Copper, total 28621-024 Solid 10.9 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-011; 010 WL-SO-4-518 D12524 2.111 Copper, total 28621-025 Solid 14.6 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-008; 007 WL-SO-4-513 D12519 2.111 Copper, total 28621-026 Solid 17.5 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-017; 005 WL-SO-4-507 D12513 2.111 Copper, total 28621-027 Solid 10.9 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
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28353-011; 010 WL-SO-4-518 D12524 2.111 Copper, total 28621-028 Solid 14.4 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28536-000; 000 Lab Control Lab Control 2.111 Copper, total 28621-029 Solid 18.6 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-004; 003 WL-SO-4-503 D12509 2.111 Copper, total 28621-030 Solid 17.1 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-024; 012 WL-SO-4-520 D12526 2.111 Copper, total 28621-031 Solid 20.3 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-019; 006 WL-SO-4-510 D12516 2.111 Copper, total 28621-032 Solid 14.4 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-008; 007 WL-SO-4-513 D12519 2.111 Copper, total 28621-033 Solid 10.9 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-50-8 5
28353-002; 001 WL-SO-4-501 D12507 2.111 Copper, total 28621-034 Solid 11.2 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-010; 008 WL-SO-4-516 D12522 2.111 Copper, total 28621-035 Solid 10.9 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-023; 011 WL-SO-4-519 D12525 2.111 Copper, total 28621-036 Solid 13.9 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-016; 004 WL-SO-4-506 D12512 2.111 Copper, total 28621-037 Solid 31.2 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-022; 009 WL-SO-4-517 D12523 2.111 Copper, total 28621-038 Solid 20 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-003; 002 WL-SO-4-502 D12508 2.111 Copper, total 28621-039 Solid 11.6 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-024; 012 WL-SO-4-520 D12526 2.111 Copper, total 28621-040 Solid 16 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-008; 007 WL-SO-4-513 D12519 2.111 Copper, total 28621-041 Solid 13.3 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-016; 004 WL-SO-4-506 D12512 2.111 Copper, total 28621-042 Solid 30.5 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-003; 002 WL-SO-4-502 D12508 2.111 Copper, total 28621-043 Solid 13.4 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28536-000; 000 Lab Control Lab Control 2.111 Copper, total 28621-044 Solid 9.63 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-023; 011 WL-SO-4-519 D12525 2.111 Copper, total 28621-045 Solid 15.4 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-022; 009 WL-SO-4-517 D12523 2.111 Copper, total 28621-046 Solid 23.1 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-004; 003 WL-SO-4-503 D12509 2.111 Copper, total 28621-047 Solid 16.5 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-010; 008 WL-SO-4-516 D12522 2.111 Copper, total 28621-048 Solid 14.4 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-019; 006 WL-SO-4-510 D12516 2.111 Copper, total 28621-049 Solid 14.5 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-50-8 5
28353-002; 001 WL-SO-4-501 D12507 2.111 Copper, total 28621-050 Solid 15.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-017; 005 WL-SO-4-507 D12513 2.111 Copper, total 28621-051 Solid 21.7 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-011; 010 WL-SO-4-518 D12524 2.111 Copper, total 28621-052 Solid 16.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-022; 009 WL-SO-4-517 D12523 2.111 Copper, total 28621-053 Solid 23.8 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-003; 002 WL-SO-4-502 D12508 2.111 Copper, total 28621-054 Solid 17.3 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-008; 007 WL-SO-4-513 D12519 2.111 Copper, total 28621-055 Solid 16.3 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-016; 004 WL-SO-4-506 D12512 2.111 Copper, total 28621-056 Solid 34.4 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-011; 010 WL-SO-4-518 D12524 2.111 Copper, total 28621-057 Solid 15.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-019; 006 WL-SO-4-510 D12516 2.111 Copper, total 28621-058 Solid 12.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-017; 005 WL-SO-4-507 D12513 2.111 Copper, total 28621-059 Solid 22.9 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28536-000; 000 Lab Control Lab Control 2.111 Copper, total 28621-060 Solid 12.2 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-010; 008 WL-SO-4-516 D12522 2.111 Copper, total 28621-061 Solid 15.3 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-004; 003 WL-SO-4-503 D12509 2.111 Copper, total 28621-062 Solid 14.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-024; 012 WL-SO-4-520 D12526 2.111 Copper, total 28621-063 Solid 21.8 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-023; 011 WL-SO-4-519 D12525 2.111 Copper, total 28621-064 Solid 14.7 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-002; 001 WL-SO-4-501 D12507 2.111 Copper, total 28621-065 Solid 13.4 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-50-8 5
28353-016; 004 WL-SO-4-506 D12512 2.121 Iron, total 28621-001 Solid 842 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-003; 002 WL-SO-4-502 D12508 2.121 Iron, total 28621-002 Solid 1800 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-008; 007 WL-SO-4-513 D12519 2.121 Iron, total 28621-003 Solid 1830 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-004; 003 WL-SO-4-503 D12509 2.121 Iron, total 28621-004 Solid 992 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-019; 006 WL-SO-4-510 D12516 2.121 Iron, total 28621-005 Solid 879 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-017; 005 WL-SO-4-507 D12513 2.121 Iron, total 28621-006 Solid 649 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-011; 010 WL-SO-4-518 D12524 2.121 Iron, total 28621-007 Solid 1500 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-010; 008 WL-SO-4-516 D12522 2.121 Iron, total 28621-008 Solid 1200 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-022; 009 WL-SO-4-517 D12523 2.121 Iron, total 28621-009 Solid 1010 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-002; 001 WL-SO-4-501 D12507 2.121 Iron, total 28621-010 Solid 817 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28536-000; 000 Lab Control Lab Control 2.121 Iron, total 28621-011 Solid 568 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-023; 011 WL-SO-4-519 D12525 2.121 Iron, total 28621-012 Solid 1940 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-024; 012 WL-SO-4-520 D12526 2.121 Iron, total 28621-013 Solid 916 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28536-000; 000 Lab Control Lab Control 2.121 Iron, total 28621-014 Solid 623 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-016; 004 WL-SO-4-506 D12512 2.121 Iron, total 28621-015 Solid 957 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-022; 009 WL-SO-4-517 D12523 2.121 Iron, total 28621-016 Solid 1280 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-024; 012 WL-SO-4-520 D12526 2.121 Iron, total 28621-017 Solid 1030 20 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7439-89-6 5
28353-010; 008 WL-SO-4-516 D12522 2.121 Iron, total 28621-018 Solid 751 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-004; 003 WL-SO-4-503 D12509 2.121 Iron, total 28621-019 Solid 1030 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-023; 011 WL-SO-4-519 D12525 2.121 Iron, total 28621-020 Solid 2440 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-003; 002 WL-SO-4-502 D12508 2.121 Iron, total 28621-021 Solid 884 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-019; 006 WL-SO-4-510 D12516 2.121 Iron, total 28621-022 Solid 1820 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-017; 005 WL-SO-4-507 D12513 2.121 Iron, total 28621-023 Solid 856 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-002; 001 WL-SO-4-501 D12507 2.121 Iron, total 28621-024 Solid 990 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-011; 010 WL-SO-4-518 D12524 2.121 Iron, total 28621-025 Solid 1700 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-008; 007 WL-SO-4-513 D12519 2.121 Iron, total 28621-026 Solid 627 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-017; 005 WL-SO-4-507 D12513 2.121 Iron, total 28621-027 Solid 966 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-011; 010 WL-SO-4-518 D12524 2.121 Iron, total 28621-028 Solid 1030 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28536-000; 000 Lab Control Lab Control 2.121 Iron, total 28621-029 Solid 607 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-004; 003 WL-SO-4-503 D12509 2.121 Iron, total 28621-030 Solid 565 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
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28353-024; 012 WL-SO-4-520 D12526 2.121 Iron, total 28621-031 Solid 882 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-019; 006 WL-SO-4-510 D12516 2.121 Iron, total 28621-032 Solid 1190 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-008; 007 WL-SO-4-513 D12519 2.121 Iron, total 28621-033 Solid 1190 20 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7439-89-6 5
28353-002; 001 WL-SO-4-501 D12507 2.121 Iron, total 28621-034 Solid 624 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-010; 008 WL-SO-4-516 D12522 2.121 Iron, total 28621-035 Solid 939 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-023; 011 WL-SO-4-519 D12525 2.121 Iron, total 28621-036 Solid 1790 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-016; 004 WL-SO-4-506 D12512 2.121 Iron, total 28621-037 Solid 1050 J8,J5,J 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7439-89-6 5
28353-022; 009 WL-SO-4-517 D12523 2.121 Iron, total 28621-038 Solid 1600 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-003; 002 WL-SO-4-502 D12508 2.121 Iron, total 28621-039 Solid 884 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-024; 012 WL-SO-4-520 D12526 2.121 Iron, total 28621-040 Solid 805 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-008; 007 WL-SO-4-513 D12519 2.121 Iron, total 28621-041 Solid 1530 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-016; 004 WL-SO-4-506 D12512 2.121 Iron, total 28621-042 Solid 1200 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-003; 002 WL-SO-4-502 D12508 2.121 Iron, total 28621-043 Solid 832 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28536-000; 000 Lab Control Lab Control 2.121 Iron, total 28621-044 Solid 733 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-023; 011 WL-SO-4-519 D12525 2.121 Iron, total 28621-045 Solid 2160 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-022; 009 WL-SO-4-517 D12523 2.121 Iron, total 28621-046 Solid 2160 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-004; 003 WL-SO-4-503 D12509 2.121 Iron, total 28621-047 Solid 1570 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-010; 008 WL-SO-4-516 D12522 2.121 Iron, total 28621-048 Solid 1930 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-019; 006 WL-SO-4-510 D12516 2.121 Iron, total 28621-049 Solid 1720 20 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7439-89-6 5
28353-002; 001 WL-SO-4-501 D12507 2.121 Iron, total 28621-050 Solid 1480 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-017; 005 WL-SO-4-507 D12513 2.121 Iron, total 28621-051 Solid 896 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-011; 010 WL-SO-4-518 D12524 2.121 Iron, total 28621-052 Solid 2030 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-022; 009 WL-SO-4-517 D12523 2.121 Iron, total 28621-053 Solid 2120 10 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-003; 002 WL-SO-4-502 D12508 2.121 Iron, total 28621-054 Solid 2930 10 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-008; 007 WL-SO-4-513 D12519 2.121 Iron, total 28621-055 Solid 2670 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-016; 004 WL-SO-4-506 D12512 2.121 Iron, total 28621-056 Solid 1540 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-011; 010 WL-SO-4-518 D12524 2.121 Iron, total 28621-057 Solid 1800 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-019; 006 WL-SO-4-510 D12516 2.121 Iron, total 28621-058 Solid 1300 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-017; 005 WL-SO-4-507 D12513 2.121 Iron, total 28621-059 Solid 926 10 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28536-000; 000 Lab Control Lab Control 2.121 Iron, total 28621-060 Solid 909 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-010; 008 WL-SO-4-516 D12522 2.121 Iron, total 28621-061 Solid 2290 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-004; 003 WL-SO-4-503 D12509 2.121 Iron, total 28621-062 Solid 1160 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-024; 012 WL-SO-4-520 D12526 2.121 Iron, total 28621-063 Solid 1200 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-023; 011 WL-SO-4-519 D12525 2.121 Iron, total 28621-064 Solid 1960 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-002; 001 WL-SO-4-501 D12507 2.121 Iron, total 28621-065 Solid 1310 20 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7439-89-6 5
28353-016; 004 WL-SO-4-506 D12512 2.131 Lead, total 28621-001 Solid 45.6 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-003; 002 WL-SO-4-502 D12508 2.131 Lead, total 28621-002 Solid 11 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-008; 007 WL-SO-4-513 D12519 2.131 Lead, total 28621-003 Solid 22.6 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-004; 003 WL-SO-4-503 D12509 2.131 Lead, total 28621-004 Solid 18.2 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-019; 006 WL-SO-4-510 D12516 2.131 Lead, total 28621-005 Solid 59.5 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-017; 005 WL-SO-4-507 D12513 2.131 Lead, total 28621-006 Solid 18.9 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-011; 010 WL-SO-4-518 D12524 2.131 Lead, total 28621-007 Solid 218 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-010; 008 WL-SO-4-516 D12522 2.131 Lead, total 28621-008 Solid 263 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-022; 009 WL-SO-4-517 D12523 2.131 Lead, total 28621-009 Solid 287 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-002; 001 WL-SO-4-501 D12507 2.131 Lead, total 28621-010 Solid 5.25 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28536-000; 000 Lab Control Lab Control 2.131 Lead, total 28621-011 Solid 0.6 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-023; 011 WL-SO-4-519 D12525 2.131 Lead, total 28621-012 Solid 21.1 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-024; 012 WL-SO-4-520 D12526 2.131 Lead, total 28621-013 Solid 39.9 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28536-000; 000 Lab Control Lab Control 2.131 Lead, total 28621-014 Solid 0.81 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-016; 004 WL-SO-4-506 D12512 2.131 Lead, total 28621-015 Solid 45.7 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-022; 009 WL-SO-4-517 D12523 2.131 Lead, total 28621-016 Solid 210 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-024; 012 WL-SO-4-520 D12526 2.131 Lead, total 28621-017 Solid 41.6 0.4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7439-92-1 5
28353-010; 008 WL-SO-4-516 D12522 2.131 Lead, total 28621-018 Solid 258 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-004; 003 WL-SO-4-503 D12509 2.131 Lead, total 28621-019 Solid 16.9 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-023; 011 WL-SO-4-519 D12525 2.131 Lead, total 28621-020 Solid 25.6 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-003; 002 WL-SO-4-502 D12508 2.131 Lead, total 28621-021 Solid 4.42 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-019; 006 WL-SO-4-510 D12516 2.131 Lead, total 28621-022 Solid 73.3 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-017; 005 WL-SO-4-507 D12513 2.131 Lead, total 28621-023 Solid 26.8 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-002; 001 WL-SO-4-501 D12507 2.131 Lead, total 28621-024 Solid 6.23 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-011; 010 WL-SO-4-518 D12524 2.131 Lead, total 28621-025 Solid 292 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-008; 007 WL-SO-4-513 D12519 2.131 Lead, total 28621-026 Solid 16.4 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-017; 005 WL-SO-4-507 D12513 2.131 Lead, total 28621-027 Solid 15.8 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-011; 010 WL-SO-4-518 D12524 2.131 Lead, total 28621-028 Solid 206 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28536-000; 000 Lab Control Lab Control 2.131 Lead, total 28621-029 Solid 0.87 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-004; 003 WL-SO-4-503 D12509 2.131 Lead, total 28621-030 Solid 10.2 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-024; 012 WL-SO-4-520 D12526 2.131 Lead, total 28621-031 Solid 37.2 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-019; 006 WL-SO-4-510 D12516 2.131 Lead, total 28621-032 Solid 59.4 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
28353-008; 007 WL-SO-4-513 D12519 2.131 Lead, total 28621-033 Solid 15.3 0.4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7439-92-1 5
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28353-002; 001 WL-SO-4-501 D12507 2.131 Lead, total 28621-034 Solid 2.73 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-010; 008 WL-SO-4-516 D12522 2.131 Lead, total 28621-035 Solid 260 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-023; 011 WL-SO-4-519 D12525 2.131 Lead, total 28621-036 Solid 18 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-016; 004 WL-SO-4-506 D12512 2.131 Lead, total 28621-037 Solid 57.7 J8 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7439-92-1 5
28353-022; 009 WL-SO-4-517 D12523 2.131 Lead, total 28621-038 Solid 322 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-003; 002 WL-SO-4-502 D12508 2.131 Lead, total 28621-039 Solid 4.27 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-024; 012 WL-SO-4-520 D12526 2.131 Lead, total 28621-040 Solid 34.5 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-008; 007 WL-SO-4-513 D12519 2.131 Lead, total 28621-041 Solid 24.4 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-016; 004 WL-SO-4-506 D12512 2.131 Lead, total 28621-042 Solid 61.5 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-003; 002 WL-SO-4-502 D12508 2.131 Lead, total 28621-043 Solid 4.02 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28536-000; 000 Lab Control Lab Control 2.131 Lead, total 28621-044 Solid 0.43 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-023; 011 WL-SO-4-519 D12525 2.131 Lead, total 28621-045 Solid 19.4 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-022; 009 WL-SO-4-517 D12523 2.131 Lead, total 28621-046 Solid 295 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-004; 003 WL-SO-4-503 D12509 2.131 Lead, total 28621-047 Solid 19.7 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-010; 008 WL-SO-4-516 D12522 2.131 Lead, total 28621-048 Solid 210 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-019; 006 WL-SO-4-510 D12516 2.131 Lead, total 28621-049 Solid 74.2 0.4 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7439-92-1 5
28353-002; 001 WL-SO-4-501 D12507 2.131 Lead, total 28621-050 Solid 10.2 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-017; 005 WL-SO-4-507 D12513 2.131 Lead, total 28621-051 Solid 25.3 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-011; 010 WL-SO-4-518 D12524 2.131 Lead, total 28621-052 Solid 407 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-022; 009 WL-SO-4-517 D12523 2.131 Lead, total 28621-053 Solid 333 0.3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-003; 002 WL-SO-4-502 D12508 2.131 Lead, total 28621-054 Solid 17.5 0.3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-008; 007 WL-SO-4-513 D12519 2.131 Lead, total 28621-055 Solid 24.7 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-016; 004 WL-SO-4-506 D12512 2.131 Lead, total 28621-056 Solid 59.4 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-011; 010 WL-SO-4-518 D12524 2.131 Lead, total 28621-057 Solid 360 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-019; 006 WL-SO-4-510 D12516 2.131 Lead, total 28621-058 Solid 68.5 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-017; 005 WL-SO-4-507 D12513 2.131 Lead, total 28621-059 Solid 25.7 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28536-000; 000 Lab Control Lab Control 2.131 Lead, total 28621-060 Solid 1.84 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-010; 008 WL-SO-4-516 D12522 2.131 Lead, total 28621-061 Solid 405 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-004; 003 WL-SO-4-503 D12509 2.131 Lead, total 28621-062 Solid 18.3 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-024; 012 WL-SO-4-520 D12526 2.131 Lead, total 28621-063 Solid 51.3 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-023; 011 WL-SO-4-519 D12525 2.131 Lead, total 28621-064 Solid 22.2 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-002; 001 WL-SO-4-501 D12507 2.131 Lead, total 28621-065 Solid 9.36 0.4 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7439-92-1 5
28353-016; 004 WL-SO-4-506 D12512 2.141 Magnesium, total 28621-001 Solid 870 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-003; 002 WL-SO-4-502 D12508 2.141 Magnesium, total 28621-002 Solid 896 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-008; 007 WL-SO-4-513 D12519 2.141 Magnesium, total 28621-003 Solid 1080 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-004; 003 WL-SO-4-503 D12509 2.141 Magnesium, total 28621-004 Solid 828 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-019; 006 WL-SO-4-510 D12516 2.141 Magnesium, total 28621-005 Solid 898 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-017; 005 WL-SO-4-507 D12513 2.141 Magnesium, total 28621-006 Solid 895 90 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-011; 010 WL-SO-4-518 D12524 2.141 Magnesium, total 28621-007 Solid 956 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-010; 008 WL-SO-4-516 D12522 2.141 Magnesium, total 28621-008 Solid 824 70 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-022; 009 WL-SO-4-517 D12523 2.141 Magnesium, total 28621-009 Solid 782 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-002; 001 WL-SO-4-501 D12507 2.141 Magnesium, total 28621-010 Solid 881 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28536-000; 000 Lab Control Lab Control 2.141 Magnesium, total 28621-011 Solid 1230 70 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-023; 011 WL-SO-4-519 D12525 2.141 Magnesium, total 28621-012 Solid 1010 90 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-024; 012 WL-SO-4-520 D12526 2.141 Magnesium, total 28621-013 Solid 1020 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28536-000; 000 Lab Control Lab Control 2.141 Magnesium, total 28621-014 Solid 1270 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-016; 004 WL-SO-4-506 D12512 2.141 Magnesium, total 28621-015 Solid 842 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-022; 009 WL-SO-4-517 D12523 2.141 Magnesium, total 28621-016 Solid 721 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-024; 012 WL-SO-4-520 D12526 2.141 Magnesium, total 28621-017 Solid 958 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7439-95-4 5
28353-010; 008 WL-SO-4-516 D12522 2.141 Magnesium, total 28621-018 Solid 775 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-004; 003 WL-SO-4-503 D12509 2.141 Magnesium, total 28621-019 Solid 839 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-023; 011 WL-SO-4-519 D12525 2.141 Magnesium, total 28621-020 Solid 969 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-003; 002 WL-SO-4-502 D12508 2.141 Magnesium, total 28621-021 Solid 825 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-019; 006 WL-SO-4-510 D12516 2.141 Magnesium, total 28621-022 Solid 983 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-017; 005 WL-SO-4-507 D12513 2.141 Magnesium, total 28621-023 Solid 838 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-002; 001 WL-SO-4-501 D12507 2.141 Magnesium, total 28621-024 Solid 826 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-011; 010 WL-SO-4-518 D12524 2.141 Magnesium, total 28621-025 Solid 827 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-008; 007 WL-SO-4-513 D12519 2.141 Magnesium, total 28621-026 Solid 818 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-017; 005 WL-SO-4-507 D12513 2.141 Magnesium, total 28621-027 Solid 897 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-011; 010 WL-SO-4-518 D12524 2.141 Magnesium, total 28621-028 Solid 790 70 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28536-000; 000 Lab Control Lab Control 2.141 Magnesium, total 28621-029 Solid 1350 90 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-004; 003 WL-SO-4-503 D12509 2.141 Magnesium, total 28621-030 Solid 804 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-024; 012 WL-SO-4-520 D12526 2.141 Magnesium, total 28621-031 Solid 1040 90 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-019; 006 WL-SO-4-510 D12516 2.141 Magnesium, total 28621-032 Solid 908 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-008; 007 WL-SO-4-513 D12519 2.141 Magnesium, total 28621-033 Solid 879 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7439-95-4 5
28353-002; 001 WL-SO-4-501 D12507 2.141 Magnesium, total 28621-034 Solid 837 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-010; 008 WL-SO-4-516 D12522 2.141 Magnesium, total 28621-035 Solid 744 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-023; 011 WL-SO-4-519 D12525 2.141 Magnesium, total 28621-036 Solid 943 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
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28353-016; 004 WL-SO-4-506 D12512 2.141 Magnesium, total 28621-037 Solid 963 90 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-022; 009 WL-SO-4-517 D12523 2.141 Magnesium, total 28621-038 Solid 845 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-003; 002 WL-SO-4-502 D12508 2.141 Magnesium, total 28621-039 Solid 780 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-024; 012 WL-SO-4-520 D12526 2.141 Magnesium, total 28621-040 Solid 985 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-008; 007 WL-SO-4-513 D12519 2.141 Magnesium, total 28621-041 Solid 1160 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-016; 004 WL-SO-4-506 D12512 2.141 Magnesium, total 28621-042 Solid 955 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-003; 002 WL-SO-4-502 D12508 2.141 Magnesium, total 28621-043 Solid 939 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28536-000; 000 Lab Control Lab Control 2.141 Magnesium, total 28621-044 Solid 1470 90 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-023; 011 WL-SO-4-519 D12525 2.141 Magnesium, total 28621-045 Solid 1100 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-022; 009 WL-SO-4-517 D12523 2.141 Magnesium, total 28621-046 Solid 933 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-004; 003 WL-SO-4-503 D12509 2.141 Magnesium, total 28621-047 Solid 979 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-010; 008 WL-SO-4-516 D12522 2.141 Magnesium, total 28621-048 Solid 960 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-019; 006 WL-SO-4-510 D12516 2.141 Magnesium, total 28621-049 Solid 1020 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7439-95-4 5
28353-002; 001 WL-SO-4-501 D12507 2.141 Magnesium, total 28621-050 Solid 1100 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-017; 005 WL-SO-4-507 D12513 2.141 Magnesium, total 28621-051 Solid 943 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-011; 010 WL-SO-4-518 D12524 2.141 Magnesium, total 28621-052 Solid 989 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-022; 009 WL-SO-4-517 D12523 2.141 Magnesium, total 28621-053 Solid 1060 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-003; 002 WL-SO-4-502 D12508 2.141 Magnesium, total 28621-054 Solid 1110 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-008; 007 WL-SO-4-513 D12519 2.141 Magnesium, total 28621-055 Solid 1270 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-016; 004 WL-SO-4-506 D12512 2.141 Magnesium, total 28621-056 Solid 898 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-011; 010 WL-SO-4-518 D12524 2.141 Magnesium, total 28621-057 Solid 1040 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-019; 006 WL-SO-4-510 D12516 2.141 Magnesium, total 28621-058 Solid 960 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-017; 005 WL-SO-4-507 D12513 2.141 Magnesium, total 28621-059 Solid 931 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28536-000; 000 Lab Control Lab Control 2.141 Magnesium, total 28621-060 Solid 1710 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-010; 008 WL-SO-4-516 D12522 2.141 Magnesium, total 28621-061 Solid 1050 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-004; 003 WL-SO-4-503 D12509 2.141 Magnesium, total 28621-062 Solid 956 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-024; 012 WL-SO-4-520 D12526 2.141 Magnesium, total 28621-063 Solid 1060 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-023; 011 WL-SO-4-519 D12525 2.141 Magnesium, total 28621-064 Solid 1080 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-002; 001 WL-SO-4-501 D12507 2.141 Magnesium, total 28621-065 Solid 1010 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7439-95-4 5
28353-016; 004 WL-SO-4-506 D12512 2.161 Manganese, total 28621-001 Solid 23.9 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-003; 002 WL-SO-4-502 D12508 2.161 Manganese, total 28621-002 Solid 33.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-008; 007 WL-SO-4-513 D12519 2.161 Manganese, total 28621-003 Solid 22.6 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-004; 003 WL-SO-4-503 D12509 2.161 Manganese, total 28621-004 Solid 18.7 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-019; 006 WL-SO-4-510 D12516 2.161 Manganese, total 28621-005 Solid 14.2 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-017; 005 WL-SO-4-507 D12513 2.161 Manganese, total 28621-006 Solid 18.4 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-011; 010 WL-SO-4-518 D12524 2.161 Manganese, total 28621-007 Solid 72.7 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-010; 008 WL-SO-4-516 D12522 2.161 Manganese, total 28621-008 Solid 34.1 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-022; 009 WL-SO-4-517 D12523 2.161 Manganese, total 28621-009 Solid 27.4 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-002; 001 WL-SO-4-501 D12507 2.161 Manganese, total 28621-010 Solid 14.8 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28536-000; 000 Lab Control Lab Control 2.161 Manganese, total 28621-011 Solid 25.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-023; 011 WL-SO-4-519 D12525 2.161 Manganese, total 28621-012 Solid 95 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-024; 012 WL-SO-4-520 D12526 2.161 Manganese, total 28621-013 Solid 17.6 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28536-000; 000 Lab Control Lab Control 2.161 Manganese, total 28621-014 Solid 32.8 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-016; 004 WL-SO-4-506 D12512 2.161 Manganese, total 28621-015 Solid 27 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-022; 009 WL-SO-4-517 D12523 2.161 Manganese, total 28621-016 Solid 32.6 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-024; 012 WL-SO-4-520 D12526 2.161 Manganese, total 28621-017 Solid 21.7 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7439-96-5 5
28353-010; 008 WL-SO-4-516 D12522 2.161 Manganese, total 28621-018 Solid 21.8 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-004; 003 WL-SO-4-503 D12509 2.161 Manganese, total 28621-019 Solid 19.6 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-023; 011 WL-SO-4-519 D12525 2.161 Manganese, total 28621-020 Solid 132 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-003; 002 WL-SO-4-502 D12508 2.161 Manganese, total 28621-021 Solid 14.3 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-019; 006 WL-SO-4-510 D12516 2.161 Manganese, total 28621-022 Solid 31.9 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-017; 005 WL-SO-4-507 D12513 2.161 Manganese, total 28621-023 Solid 30.3 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-002; 001 WL-SO-4-501 D12507 2.161 Manganese, total 28621-024 Solid 19.1 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-011; 010 WL-SO-4-518 D12524 2.161 Manganese, total 28621-025 Solid 92.6 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-008; 007 WL-SO-4-513 D12519 2.161 Manganese, total 28621-026 Solid 17.2 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-017; 005 WL-SO-4-507 D12513 2.161 Manganese, total 28621-027 Solid 12.4 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-011; 010 WL-SO-4-518 D12524 2.161 Manganese, total 28621-028 Solid 49.6 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28536-000; 000 Lab Control Lab Control 2.161 Manganese, total 28621-029 Solid 35.1 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-004; 003 WL-SO-4-503 D12509 2.161 Manganese, total 28621-030 Solid 8.47 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-024; 012 WL-SO-4-520 D12526 2.161 Manganese, total 28621-031 Solid 16.9 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-019; 006 WL-SO-4-510 D12516 2.161 Manganese, total 28621-032 Solid 19.2 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-008; 007 WL-SO-4-513 D12519 2.161 Manganese, total 28621-033 Solid 15.3 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7439-96-5 5
28353-002; 001 WL-SO-4-501 D12507 2.161 Manganese, total 28621-034 Solid 9.8 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-010; 008 WL-SO-4-516 D12522 2.161 Manganese, total 28621-035 Solid 27.8 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-023; 011 WL-SO-4-519 D12525 2.161 Manganese, total 28621-036 Solid 89.2 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-016; 004 WL-SO-4-506 D12512 2.161 Manganese, total 28621-037 Solid 29.2 J8 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7439-96-5 5
28353-022; 009 WL-SO-4-517 D12523 2.161 Manganese, total 28621-038 Solid 42.8 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-003; 002 WL-SO-4-502 D12508 2.161 Manganese, total 28621-039 Solid 14.3 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
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28353-024; 012 WL-SO-4-520 D12526 2.161 Manganese, total 28621-040 Solid 16.8 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-008; 007 WL-SO-4-513 D12519 2.161 Manganese, total 28621-041 Solid 20.8 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-016; 004 WL-SO-4-506 D12512 2.161 Manganese, total 28621-042 Solid 33.2 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-003; 002 WL-SO-4-502 D12508 2.161 Manganese, total 28621-043 Solid 11.9 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28536-000; 000 Lab Control Lab Control 2.161 Manganese, total 28621-044 Solid 33.4 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-023; 011 WL-SO-4-519 D12525 2.161 Manganese, total 28621-045 Solid 125 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-022; 009 WL-SO-4-517 D12523 2.161 Manganese, total 28621-046 Solid 51.5 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-004; 003 WL-SO-4-503 D12509 2.161 Manganese, total 28621-047 Solid 29.1 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-010; 008 WL-SO-4-516 D12522 2.161 Manganese, total 28621-048 Solid 48.5 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-019; 006 WL-SO-4-510 D12516 2.161 Manganese, total 28621-049 Solid 29.3 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7439-96-5 5
28353-002; 001 WL-SO-4-501 D12507 2.161 Manganese, total 28621-050 Solid 30.5 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-017; 005 WL-SO-4-507 D12513 2.161 Manganese, total 28621-051 Solid 27.3 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-011; 010 WL-SO-4-518 D12524 2.161 Manganese, total 28621-052 Solid 105 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-022; 009 WL-SO-4-517 D12523 2.161 Manganese, total 28621-053 Solid 55.4 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-003; 002 WL-SO-4-502 D12508 2.161 Manganese, total 28621-054 Solid 57.2 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-008; 007 WL-SO-4-513 D12519 2.161 Manganese, total 28621-055 Solid 37.2 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-016; 004 WL-SO-4-506 D12512 2.161 Manganese, total 28621-056 Solid 34 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-011; 010 WL-SO-4-518 D12524 2.161 Manganese, total 28621-057 Solid 103 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-019; 006 WL-SO-4-510 D12516 2.161 Manganese, total 28621-058 Solid 21.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-017; 005 WL-SO-4-507 D12513 2.161 Manganese, total 28621-059 Solid 29.4 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28536-000; 000 Lab Control Lab Control 2.161 Manganese, total 28621-060 Solid 58.8 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-010; 008 WL-SO-4-516 D12522 2.161 Manganese, total 28621-061 Solid 63 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-004; 003 WL-SO-4-503 D12509 2.161 Manganese, total 28621-062 Solid 22.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-024; 012 WL-SO-4-520 D12526 2.161 Manganese, total 28621-063 Solid 26 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-023; 011 WL-SO-4-519 D12525 2.161 Manganese, total 28621-064 Solid 109 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-002; 001 WL-SO-4-501 D12507 2.161 Manganese, total 28621-065 Solid 27.5 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7439-96-5 5
28353-016; 004 WL-SO-4-506 D12512 2.191 Nickel, total 28621-001 Solid 26.2 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-003; 002 WL-SO-4-502 D12508 2.191 Nickel, total 28621-002 Solid 75.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-008; 007 WL-SO-4-513 D12519 2.191 Nickel, total 28621-003 Solid 33.8 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-004; 003 WL-SO-4-503 D12509 2.191 Nickel, total 28621-004 Solid 35 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-019; 006 WL-SO-4-510 D12516 2.191 Nickel, total 28621-005 Solid 26.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-017; 005 WL-SO-4-507 D12513 2.191 Nickel, total 28621-006 Solid 18.3 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-011; 010 WL-SO-4-518 D12524 2.191 Nickel, total 28621-007 Solid 36.6 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-010; 008 WL-SO-4-516 D12522 2.191 Nickel, total 28621-008 Solid 32.2 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-022; 009 WL-SO-4-517 D12523 2.191 Nickel, total 28621-009 Solid 38.2 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-002; 001 WL-SO-4-501 D12507 2.191 Nickel, total 28621-010 Solid 16.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28536-000; 000 Lab Control Lab Control 2.191 Nickel, total 28621-011 Solid 11.8 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-023; 011 WL-SO-4-519 D12525 2.191 Nickel, total 28621-012 Solid 45.3 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-024; 012 WL-SO-4-520 D12526 2.191 Nickel, total 28621-013 Solid 18.8 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28536-000; 000 Lab Control Lab Control 2.191 Nickel, total 28621-014 Solid 21.5 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-016; 004 WL-SO-4-506 D12512 2.191 Nickel, total 28621-015 Solid 25.6 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-022; 009 WL-SO-4-517 D12523 2.191 Nickel, total 28621-016 Solid 74.1 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-024; 012 WL-SO-4-520 D12526 2.191 Nickel, total 28621-017 Solid 25.2 2 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-02-0 5
28353-010; 008 WL-SO-4-516 D12522 2.191 Nickel, total 28621-018 Solid 29.4 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-004; 003 WL-SO-4-503 D12509 2.191 Nickel, total 28621-019 Solid 43.7 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-023; 011 WL-SO-4-519 D12525 2.191 Nickel, total 28621-020 Solid 50.7 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-003; 002 WL-SO-4-502 D12508 2.191 Nickel, total 28621-021 Solid 31.2 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-019; 006 WL-SO-4-510 D12516 2.191 Nickel, total 28621-022 Solid 93.1 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-017; 005 WL-SO-4-507 D12513 2.191 Nickel, total 28621-023 Solid 31.7 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-002; 001 WL-SO-4-501 D12507 2.191 Nickel, total 28621-024 Solid 40.8 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-011; 010 WL-SO-4-518 D12524 2.191 Nickel, total 28621-025 Solid 81.1 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-008; 007 WL-SO-4-513 D12519 2.191 Nickel, total 28621-026 Solid 17.9 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-017; 005 WL-SO-4-507 D12513 2.191 Nickel, total 28621-027 Solid 21.6 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-011; 010 WL-SO-4-518 D12524 2.191 Nickel, total 28621-028 Solid 40 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28536-000; 000 Lab Control Lab Control 2.191 Nickel, total 28621-029 Solid 13.1 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-004; 003 WL-SO-4-503 D12509 2.191 Nickel, total 28621-030 Solid 18.5 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-024; 012 WL-SO-4-520 D12526 2.191 Nickel, total 28621-031 Solid 19.4 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-019; 006 WL-SO-4-510 D12516 2.191 Nickel, total 28621-032 Solid 40 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-008; 007 WL-SO-4-513 D12519 2.191 Nickel, total 28621-033 Solid 33.2 2 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-02-0 5
28353-002; 001 WL-SO-4-501 D12507 2.191 Nickel, total 28621-034 Solid 20.2 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-010; 008 WL-SO-4-516 D12522 2.191 Nickel, total 28621-035 Solid 45.2 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-023; 011 WL-SO-4-519 D12525 2.191 Nickel, total 28621-036 Solid 37.9 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-016; 004 WL-SO-4-506 D12512 2.191 Nickel, total 28621-037 Solid 28.5 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-022; 009 WL-SO-4-517 D12523 2.191 Nickel, total 28621-038 Solid 58.3 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-003; 002 WL-SO-4-502 D12508 2.191 Nickel, total 28621-039 Solid 37.5 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-024; 012 WL-SO-4-520 D12526 2.191 Nickel, total 28621-040 Solid 18.4 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-008; 007 WL-SO-4-513 D12519 2.191 Nickel, total 28621-041 Solid 47.6 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-016; 004 WL-SO-4-506 D12512 2.191 Nickel, total 28621-042 Solid 38.3 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
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28353-003; 002 WL-SO-4-502 D12508 2.191 Nickel, total 28621-043 Solid 22.8 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28536-000; 000 Lab Control Lab Control 2.191 Nickel, total 28621-044 Solid 17.7 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-023; 011 WL-SO-4-519 D12525 2.191 Nickel, total 28621-045 Solid 108 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-022; 009 WL-SO-4-517 D12523 2.191 Nickel, total 28621-046 Solid 119 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-004; 003 WL-SO-4-503 D12509 2.191 Nickel, total 28621-047 Solid 80.9 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-010; 008 WL-SO-4-516 D12522 2.191 Nickel, total 28621-048 Solid 101 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-019; 006 WL-SO-4-510 D12516 2.191 Nickel, total 28621-049 Solid 94.6 2 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-02-0 5
28353-002; 001 WL-SO-4-501 D12507 2.191 Nickel, total 28621-050 Solid 50.3 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-017; 005 WL-SO-4-507 D12513 2.191 Nickel, total 28621-051 Solid 27.2 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-011; 010 WL-SO-4-518 D12524 2.191 Nickel, total 28621-052 Solid 75.2 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-022; 009 WL-SO-4-517 D12523 2.191 Nickel, total 28621-053 Solid 95 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-003; 002 WL-SO-4-502 D12508 2.191 Nickel, total 28621-054 Solid 110 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-008; 007 WL-SO-4-513 D12519 2.191 Nickel, total 28621-055 Solid 99.2 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-016; 004 WL-SO-4-506 D12512 2.191 Nickel, total 28621-056 Solid 31.1 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-011; 010 WL-SO-4-518 D12524 2.191 Nickel, total 28621-057 Solid 55.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-019; 006 WL-SO-4-510 D12516 2.191 Nickel, total 28621-058 Solid 48.9 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-017; 005 WL-SO-4-507 D12513 2.191 Nickel, total 28621-059 Solid 21 1 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28536-000; 000 Lab Control Lab Control 2.191 Nickel, total 28621-060 Solid 26.4 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-010; 008 WL-SO-4-516 D12522 2.191 Nickel, total 28621-061 Solid 81.8 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-004; 003 WL-SO-4-503 D12509 2.191 Nickel, total 28621-062 Solid 51.5 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-024; 012 WL-SO-4-520 D12526 2.191 Nickel, total 28621-063 Solid 22.7 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-023; 011 WL-SO-4-519 D12525 2.191 Nickel, total 28621-064 Solid 31.7 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-002; 001 WL-SO-4-501 D12507 2.191 Nickel, total 28621-065 Solid 40.7 2 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-02-0 5
28353-016; 004 WL-SO-4-506 D12512 2.201 Potassium, total 28621-001 Solid 9320 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-003; 002 WL-SO-4-502 D12508 2.201 Potassium, total 28621-002 Solid 8650 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-008; 007 WL-SO-4-513 D12519 2.201 Potassium, total 28621-003 Solid 9380 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-004; 003 WL-SO-4-503 D12509 2.201 Potassium, total 28621-004 Solid 8730 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-019; 006 WL-SO-4-510 D12516 2.201 Potassium, total 28621-005 Solid 8870 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-017; 005 WL-SO-4-507 D12513 2.201 Potassium, total 28621-006 Solid 9450 90 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-011; 010 WL-SO-4-518 D12524 2.201 Potassium, total 28621-007 Solid 8890 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-010; 008 WL-SO-4-516 D12522 2.201 Potassium, total 28621-008 Solid 8620 70 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-022; 009 WL-SO-4-517 D12523 2.201 Potassium, total 28621-009 Solid 9050 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-002; 001 WL-SO-4-501 D12507 2.201 Potassium, total 28621-010 Solid 9110 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28536-000; 000 Lab Control Lab Control 2.201 Potassium, total 28621-011 Solid 9250 70 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-023; 011 WL-SO-4-519 D12525 2.201 Potassium, total 28621-012 Solid 9230 90 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-024; 012 WL-SO-4-520 D12526 2.201 Potassium, total 28621-013 Solid 8630 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28536-000; 000 Lab Control Lab Control 2.201 Potassium, total 28621-014 Solid 9110 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-016; 004 WL-SO-4-506 D12512 2.201 Potassium, total 28621-015 Solid 8790 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-022; 009 WL-SO-4-517 D12523 2.201 Potassium, total 28621-016 Solid 8380 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-024; 012 WL-SO-4-520 D12526 2.201 Potassium, total 28621-017 Solid 8520 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-09-7 5
28353-010; 008 WL-SO-4-516 D12522 2.201 Potassium, total 28621-018 Solid 9300 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-004; 003 WL-SO-4-503 D12509 2.201 Potassium, total 28621-019 Solid 9010 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-023; 011 WL-SO-4-519 D12525 2.201 Potassium, total 28621-020 Solid 8680 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-003; 002 WL-SO-4-502 D12508 2.201 Potassium, total 28621-021 Solid 9200 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-019; 006 WL-SO-4-510 D12516 2.201 Potassium, total 28621-022 Solid 8690 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-017; 005 WL-SO-4-507 D12513 2.201 Potassium, total 28621-023 Solid 8970 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-002; 001 WL-SO-4-501 D12507 2.201 Potassium, total 28621-024 Solid 8850 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-011; 010 WL-SO-4-518 D12524 2.201 Potassium, total 28621-025 Solid 8550 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-008; 007 WL-SO-4-513 D12519 2.201 Potassium, total 28621-026 Solid 9080 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-017; 005 WL-SO-4-507 D12513 2.201 Potassium, total 28621-027 Solid 9190 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-011; 010 WL-SO-4-518 D12524 2.201 Potassium, total 28621-028 Solid 8610 70 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28536-000; 000 Lab Control Lab Control 2.201 Potassium, total 28621-029 Solid 9360 90 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-004; 003 WL-SO-4-503 D12509 2.201 Potassium, total 28621-030 Solid 9150 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-024; 012 WL-SO-4-520 D12526 2.201 Potassium, total 28621-031 Solid 8930 90 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-019; 006 WL-SO-4-510 D12516 2.201 Potassium, total 28621-032 Solid 8590 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-008; 007 WL-SO-4-513 D12519 2.201 Potassium, total 28621-033 Solid 8870 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-09-7 5
28353-002; 001 WL-SO-4-501 D12507 2.201 Potassium, total 28621-034 Solid 9140 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-010; 008 WL-SO-4-516 D12522 2.201 Potassium, total 28621-035 Solid 8600 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-023; 011 WL-SO-4-519 D12525 2.201 Potassium, total 28621-036 Solid 9300 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-016; 004 WL-SO-4-506 D12512 2.201 Potassium, total 28621-037 Solid 9290 90 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-022; 009 WL-SO-4-517 D12523 2.201 Potassium, total 28621-038 Solid 8640 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-003; 002 WL-SO-4-502 D12508 2.201 Potassium, total 28621-039 Solid 8890 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-024; 012 WL-SO-4-520 D12526 2.201 Potassium, total 28621-040 Solid 8570 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-008; 007 WL-SO-4-513 D12519 2.201 Potassium, total 28621-041 Solid 9620 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-016; 004 WL-SO-4-506 D12512 2.201 Potassium, total 28621-042 Solid 8710 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-003; 002 WL-SO-4-502 D12508 2.201 Potassium, total 28621-043 Solid 9800 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28536-000; 000 Lab Control Lab Control 2.201 Potassium, total 28621-044 Solid 9630 90 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-023; 011 WL-SO-4-519 D12525 2.201 Potassium, total 28621-045 Solid 9300 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
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28353-022; 009 WL-SO-4-517 D12523 2.201 Potassium, total 28621-046 Solid 8580 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-004; 003 WL-SO-4-503 D12509 2.201 Potassium, total 28621-047 Solid 9060 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-010; 008 WL-SO-4-516 D12522 2.201 Potassium, total 28621-048 Solid 8220 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-019; 006 WL-SO-4-510 D12516 2.201 Potassium, total 28621-049 Solid 8580 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-09-7 5
28353-002; 001 WL-SO-4-501 D12507 2.201 Potassium, total 28621-050 Solid 9400 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-017; 005 WL-SO-4-507 D12513 2.201 Potassium, total 28621-051 Solid 9000 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-011; 010 WL-SO-4-518 D12524 2.201 Potassium, total 28621-052 Solid 8720 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-022; 009 WL-SO-4-517 D12523 2.201 Potassium, total 28621-053 Solid 8550 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-003; 002 WL-SO-4-502 D12508 2.201 Potassium, total 28621-054 Solid 8540 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-008; 007 WL-SO-4-513 D12519 2.201 Potassium, total 28621-055 Solid 9580 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-016; 004 WL-SO-4-506 D12512 2.201 Potassium, total 28621-056 Solid 8510 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-011; 010 WL-SO-4-518 D12524 2.201 Potassium, total 28621-057 Solid 8710 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-019; 006 WL-SO-4-510 D12516 2.201 Potassium, total 28621-058 Solid 8490 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-017; 005 WL-SO-4-507 D12513 2.201 Potassium, total 28621-059 Solid 8490 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28536-000; 000 Lab Control Lab Control 2.201 Potassium, total 28621-060 Solid 9020 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-010; 008 WL-SO-4-516 D12522 2.201 Potassium, total 28621-061 Solid 8560 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-004; 003 WL-SO-4-503 D12509 2.201 Potassium, total 28621-062 Solid 8920 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-024; 012 WL-SO-4-520 D12526 2.201 Potassium, total 28621-063 Solid 8420 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-023; 011 WL-SO-4-519 D12525 2.201 Potassium, total 28621-064 Solid 9550 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-002; 001 WL-SO-4-501 D12507 2.201 Potassium, total 28621-065 Solid 8690 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-09-7 5
28353-016; 004 WL-SO-4-506 D12512 2.211 Selenium, total 28621-001 Solid 6.15 0.7 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2039 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-003; 002 WL-SO-4-502 D12508 2.211 Selenium, total 28621-002 Solid 7.39 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2057 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-008; 007 WL-SO-4-513 D12519 2.211 Selenium, total 28621-003 Solid 8.97 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2102 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-004; 003 WL-SO-4-503 D12509 2.211 Selenium, total 28621-004 Solid 7.59 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2108 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-019; 006 WL-SO-4-510 D12516 2.211 Selenium, total 28621-005 Solid 6.6 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2114 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-017; 005 WL-SO-4-507 D12513 2.211 Selenium, total 28621-006 Solid 7.05 0.7 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2120 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-011; 010 WL-SO-4-518 D12524 2.211 Selenium, total 28621-007 Solid 8.74 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2126 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-010; 008 WL-SO-4-516 D12522 2.211 Selenium, total 28621-008 Solid 7.67 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2132 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-022; 009 WL-SO-4-517 D12523 2.211 Selenium, total 28621-009 Solid 9.71 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2138 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-002; 001 WL-SO-4-501 D12507 2.211 Selenium, total 28621-010 Solid 7.36 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2144 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28536-000; 000 Lab Control Lab Control 2.211 Selenium, total 28621-011 Solid 6.23 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2149 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-023; 011 WL-SO-4-519 D12525 2.211 Selenium, total 28621-012 Solid 8.9 0.7 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2021 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-024; 012 WL-SO-4-520 D12526 2.211 Selenium, total 28621-013 Solid 6.71 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2207 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28536-000; 000 Lab Control Lab Control 2.211 Selenium, total 28621-014 Solid 5.75 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2213 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-016; 004 WL-SO-4-506 D12512 2.211 Selenium, total 28621-015 Solid 5.92 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2219 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-022; 009 WL-SO-4-517 D12523 2.211 Selenium, total 28621-016 Solid 7.01 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2225 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-024; 012 WL-SO-4-520 D12526 2.211 Selenium, total 28621-017 Solid 5.59 0.6 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2231 SW846 3rd Ed. 6020 514S JLH 1 7782-49-2 2
28353-010; 008 WL-SO-4-516 D12522 2.211 Selenium, total 28621-018 Solid 6.82 0.7 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2318 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-004; 003 WL-SO-4-503 D12509 2.211 Selenium, total 28621-019 Solid 6.81 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2336 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-023; 011 WL-SO-4-519 D12525 2.211 Selenium, total 28621-020 Solid 7.22 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2300 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-003; 002 WL-SO-4-502 D12508 2.211 Selenium, total 28621-021 Solid 8.75 0.7 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2342 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-019; 006 WL-SO-4-510 D12516 2.211 Selenium, total 28621-022 Solid 6.25 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2347 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-017; 005 WL-SO-4-507 D12513 2.211 Selenium, total 28621-023 Solid 6.2 0.7 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2353 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-002; 001 WL-SO-4-501 D12507 2.211 Selenium, total 28621-024 Solid 6.13 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2359 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-011; 010 WL-SO-4-518 D12524 2.211 Selenium, total 28621-025 Solid 7.48 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0005 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-008; 007 WL-SO-4-513 D12519 2.211 Selenium, total 28621-026 Solid 6.72 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0011 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-017; 005 WL-SO-4-507 D12513 2.211 Selenium, total 28621-027 Solid 7.76 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0017 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-011; 010 WL-SO-4-518 D12524 2.211 Selenium, total 28621-028 Solid 7.25 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0023 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28536-000; 000 Lab Control Lab Control 2.211 Selenium, total 28621-029 Solid 5.99 0.7 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0029 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-004; 003 WL-SO-4-503 D12509 2.211 Selenium, total 28621-030 Solid 6.86 0.7 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0046 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-024; 012 WL-SO-4-520 D12526 2.211 Selenium, total 28621-031 Solid 5.94 0.7 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0052 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-019; 006 WL-SO-4-510 D12516 2.211 Selenium, total 28621-032 Solid 6.93 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0058 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-008; 007 WL-SO-4-513 D12519 2.211 Selenium, total 28621-033 Solid 6.57 0.6 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0104 SW846 3rd Ed. 6020 515S JLH 1 7782-49-2 2
28353-002; 001 WL-SO-4-501 D12507 2.211 Selenium, total 28621-034 Solid 6.39 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0215 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-010; 008 WL-SO-4-516 D12522 2.211 Selenium, total 28621-035 Solid 7.56 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0233 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-023; 011 WL-SO-4-519 D12525 2.211 Selenium, total 28621-036 Solid 7 0.6 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0239 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-016; 004 WL-SO-4-506 D12512 2.211 Selenium, total 28621-037 Solid 6.87 J8 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0157 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7782-49-2 2
28353-022; 009 WL-SO-4-517 D12523 2.211 Selenium, total 28621-038 Solid 8.97 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0245 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-003; 002 WL-SO-4-502 D12508 2.211 Selenium, total 28621-039 Solid 7.47 0.6 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0250 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-024; 012 WL-SO-4-520 D12526 2.211 Selenium, total 28621-040 Solid 6.51 0.6 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0256 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-008; 007 WL-SO-4-513 D12519 2.211 Selenium, total 28621-041 Solid 10.8 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0302 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-016; 004 WL-SO-4-506 D12512 2.211 Selenium, total 28621-042 Solid 7.38 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0308 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-003; 002 WL-SO-4-502 D12508 2.211 Selenium, total 28621-043 Solid 11 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0314 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28536-000; 000 Lab Control Lab Control 2.211 Selenium, total 28621-044 Solid 8.09 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0320 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-023; 011 WL-SO-4-519 D12525 2.211 Selenium, total 28621-045 Solid 8.74 0.7 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0326 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-022; 009 WL-SO-4-517 D12523 2.211 Selenium, total 28621-046 Solid 8.69 0.6 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0344 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-004; 003 WL-SO-4-503 D12509 2.211 Selenium, total 28621-047 Solid 7.77 0.6 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0349 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-010; 008 WL-SO-4-516 D12522 2.211 Selenium, total 28621-048 Solid 9.53 0.6 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0355 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
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28353-019; 006 WL-SO-4-510 D12516 2.211 Selenium, total 28621-049 Solid 7.66 0.6 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0401 SW846 3rd Ed. 6020 516S JLH 1 7782-49-2 2
28353-002; 001 WL-SO-4-501 D12507 2.211 Selenium, total 28621-050 Solid 9.17 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0431 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-017; 005 WL-SO-4-507 D12513 2.211 Selenium, total 28621-051 Solid 8.61 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0448 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-011; 010 WL-SO-4-518 D12524 2.211 Selenium, total 28621-052 Solid 9.58 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0506 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-022; 009 WL-SO-4-517 D12523 2.211 Selenium, total 28621-053 Solid 9.19 0.5 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0512 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-003; 002 WL-SO-4-502 D12508 2.211 Selenium, total 28621-054 Solid 9.6 0.5 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0518 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-008; 007 WL-SO-4-513 D12519 2.211 Selenium, total 28621-055 Solid 9.56 0.7 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0524 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-016; 004 WL-SO-4-506 D12512 2.211 Selenium, total 28621-056 Solid 7.79 0.7 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0530 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-011; 010 WL-SO-4-518 D12524 2.211 Selenium, total 28621-057 Solid 9.53 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0536 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-019; 006 WL-SO-4-510 D12516 2.211 Selenium, total 28621-058 Solid 6.8 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0541 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-017; 005 WL-SO-4-507 D12513 2.211 Selenium, total 28621-059 Solid 9.33 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0547 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28536-000; 000 Lab Control Lab Control 2.211 Selenium, total 28621-060 Solid 8.26 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0553 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-010; 008 WL-SO-4-516 D12522 2.211 Selenium, total 28621-061 Solid 9.87 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0559 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-004; 003 WL-SO-4-503 D12509 2.211 Selenium, total 28621-062 Solid 8.31 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0617 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-024; 012 WL-SO-4-520 D12526 2.211 Selenium, total 28621-063 Solid 7.25 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0623 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-023; 011 WL-SO-4-519 D12525 2.211 Selenium, total 28621-064 Solid 8.33 0.7 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0629 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-002; 001 WL-SO-4-501 D12507 2.211 Selenium, total 28621-065 Solid 8.27 0.6 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0635 SW846 3rd Ed. 6020 517S JLH 1 7782-49-2 2
28353-016; 004 WL-SO-4-506 D12512 2.231 Silver, total 28621-001 Solid 19.5 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-003; 002 WL-SO-4-502 D12508 2.231 Silver, total 28621-002 Solid 0.46 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-008; 007 WL-SO-4-513 D12519 2.231 Silver, total 28621-003 Solid 0.28 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-004; 003 WL-SO-4-503 D12509 2.231 Silver, total 28621-004 Solid 1.08 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-019; 006 WL-SO-4-510 D12516 2.231 Silver, total 28621-005 Solid 4.27 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-017; 005 WL-SO-4-507 D12513 2.231 Silver, total 28621-006 Solid 2.43 0.09 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-011; 010 WL-SO-4-518 D12524 2.231 Silver, total 28621-007 Solid 3.83 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-010; 008 WL-SO-4-516 D12522 2.231 Silver, total 28621-008 Solid 1.23 0.07 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-022; 009 WL-SO-4-517 D12523 2.231 Silver, total 28621-009 Solid 0.51 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-002; 001 WL-SO-4-501 D12507 2.231 Silver, total 28621-010 Solid 0.31 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28536-000; 000 Lab Control Lab Control 2.231 Silver, total 28621-011 Solid 0.19 0.07 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-023; 011 WL-SO-4-519 D12525 2.231 Silver, total 28621-012 Solid 3.45 J5 0.09 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S J5 = MS JLH 1 7440-22-4 5
28353-024; 012 WL-SO-4-520 D12526 2.231 Silver, total 28621-013 Solid 2.66 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28536-000; 000 Lab Control Lab Control 2.231 Silver, total 28621-014 Solid 0.21 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-016; 004 WL-SO-4-506 D12512 2.231 Silver, total 28621-015 Solid 22.3 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-022; 009 WL-SO-4-517 D12523 2.231 Silver, total 28621-016 Solid 0.43 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-024; 012 WL-SO-4-520 D12526 2.231 Silver, total 28621-017 Solid 3.25 0.08 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-22-4 5
28353-010; 008 WL-SO-4-516 D12522 2.231 Silver, total 28621-018 Solid 1.04 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-004; 003 WL-SO-4-503 D12509 2.231 Silver, total 28621-019 Solid 1 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-023; 011 WL-SO-4-519 D12525 2.231 Silver, total 28621-020 Solid 3.92 J5 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S J5 = MS JLH 1 7440-22-4 5
28353-003; 002 WL-SO-4-502 D12508 2.231 Silver, total 28621-021 Solid 0.31 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-019; 006 WL-SO-4-510 D12516 2.231 Silver, total 28621-022 Solid 6.76 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-017; 005 WL-SO-4-507 D12513 2.231 Silver, total 28621-023 Solid 3.59 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-002; 001 WL-SO-4-501 D12507 2.231 Silver, total 28621-024 Solid 0.35 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-011; 010 WL-SO-4-518 D12524 2.231 Silver, total 28621-025 Solid 4.17 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-008; 007 WL-SO-4-513 D12519 2.231 Silver, total 28621-026 Solid 2.23 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-017; 005 WL-SO-4-507 D12513 2.231 Silver, total 28621-027 Solid 0.24 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-011; 010 WL-SO-4-518 D12524 2.231 Silver, total 28621-028 Solid 2.86 0.07 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28536-000; 000 Lab Control Lab Control 2.231 Silver, total 28621-029 Solid 0.2 0.09 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-004; 003 WL-SO-4-503 D12509 2.231 Silver, total 28621-030 Solid 0.8 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-024; 012 WL-SO-4-520 D12526 2.231 Silver, total 28621-031 Solid 2.53 0.09 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-019; 006 WL-SO-4-510 D12516 2.231 Silver, total 28621-032 Solid 5.05 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-008; 007 WL-SO-4-513 D12519 2.231 Silver, total 28621-033 Solid 0.22 0.08 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-22-4 5
28353-002; 001 WL-SO-4-501 D12507 2.231 Silver, total 28621-034 Solid 0.41 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-010; 008 WL-SO-4-516 D12522 2.231 Silver, total 28621-035 Solid 1 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-023; 011 WL-SO-4-519 D12525 2.231 Silver, total 28621-036 Solid 2.91 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-016; 004 WL-SO-4-506 D12512 2.231 Silver, total 28621-037 Solid 22.2 J8,J5 0.09 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S J8 = DupJLH 1 7440-22-4 5
28353-022; 009 WL-SO-4-517 D12523 2.231 Silver, total 28621-038 Solid 0.6 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-003; 002 WL-SO-4-502 D12508 2.231 Silver, total 28621-039 Solid 0.28 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-024; 012 WL-SO-4-520 D12526 2.231 Silver, total 28621-040 Solid 2.09 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-008; 007 WL-SO-4-513 D12519 2.231 Silver, total 28621-041 Solid 0.3 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-016; 004 WL-SO-4-506 D12512 2.231 Silver, total 28621-042 Solid 24.2 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-003; 002 WL-SO-4-502 D12508 2.231 Silver, total 28621-043 Solid 0.36 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28536-000; 000 Lab Control Lab Control 2.231 Silver, total 28621-044 Solid 0.21 0.09 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-023; 011 WL-SO-4-519 D12525 2.231 Silver, total 28621-045 Solid 3.27 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-022; 009 WL-SO-4-517 D12523 2.231 Silver, total 28621-046 Solid 0.61 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-004; 003 WL-SO-4-503 D12509 2.231 Silver, total 28621-047 Solid 1.12 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-010; 008 WL-SO-4-516 D12522 2.231 Silver, total 28621-048 Solid 1.31 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-019; 006 WL-SO-4-510 D12516 2.231 Silver, total 28621-049 Solid 6.93 0.08 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-22-4 5
28353-002; 001 WL-SO-4-501 D12507 2.231 Silver, total 28621-050 Solid 0.55 J5,J7 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S J5 = MS JLH 1 7440-22-4 5
28353-017; 005 WL-SO-4-507 D12513 2.231 Silver, total 28621-051 Solid 3.52 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
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ID Source EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT QUAL QLIMIT UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT SIGDEC CAS Dilution
28353-011; 010 WL-SO-4-518 D12524 2.231 Silver, total 28621-052 Solid 6.02 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-022; 009 WL-SO-4-517 D12523 2.231 Silver, total 28621-053 Solid 0.68 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-003; 002 WL-SO-4-502 D12508 2.231 Silver, total 28621-054 Solid 0.57 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-008; 007 WL-SO-4-513 D12519 2.231 Silver, total 28621-055 Solid 0.38 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-016; 004 WL-SO-4-506 D12512 2.231 Silver, total 28621-056 Solid 27.6 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-011; 010 WL-SO-4-518 D12524 2.231 Silver, total 28621-057 Solid 4.64 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-019; 006 WL-SO-4-510 D12516 2.231 Silver, total 28621-058 Solid 5.63 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-017; 005 WL-SO-4-507 D12513 2.231 Silver, total 28621-059 Solid 3.8 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28536-000; 000 Lab Control Lab Control 2.231 Silver, total 28621-060 Solid 0.47 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-010; 008 WL-SO-4-516 D12522 2.231 Silver, total 28621-061 Solid 1.83 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-004; 003 WL-SO-4-503 D12509 2.231 Silver, total 28621-062 Solid 1.1 0.07 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-024; 012 WL-SO-4-520 D12526 2.231 Silver, total 28621-063 Solid 3.9 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-023; 011 WL-SO-4-519 D12525 2.231 Silver, total 28621-064 Solid 3.54 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-002; 001 WL-SO-4-501 D12507 2.231 Silver, total 28621-065 Solid 0.46 0.08 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-22-4 5
28353-016; 004 WL-SO-4-506 D12512 2.241 Sodium, total 28621-001 Solid 7100 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-003; 002 WL-SO-4-502 D12508 2.241 Sodium, total 28621-002 Solid 4830 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-008; 007 WL-SO-4-513 D12519 2.241 Sodium, total 28621-003 Solid 5160 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-004; 003 WL-SO-4-503 D12509 2.241 Sodium, total 28621-004 Solid 4950 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-019; 006 WL-SO-4-510 D12516 2.241 Sodium, total 28621-005 Solid 5830 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-017; 005 WL-SO-4-507 D12513 2.241 Sodium, total 28621-006 Solid 6750 90 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-011; 010 WL-SO-4-518 D12524 2.241 Sodium, total 28621-007 Solid 5530 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-010; 008 WL-SO-4-516 D12522 2.241 Sodium, total 28621-008 Solid 5150 70 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-022; 009 WL-SO-4-517 D12523 2.241 Sodium, total 28621-009 Solid 5490 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-002; 001 WL-SO-4-501 D12507 2.241 Sodium, total 28621-010 Solid 5090 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28536-000; 000 Lab Control Lab Control 2.241 Sodium, total 28621-011 Solid 5340 70 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-023; 011 WL-SO-4-519 D12525 2.241 Sodium, total 28621-012 Solid 6040 90 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-024; 012 WL-SO-4-520 D12526 2.241 Sodium, total 28621-013 Solid 5680 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28536-000; 000 Lab Control Lab Control 2.241 Sodium, total 28621-014 Solid 5450 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-016; 004 WL-SO-4-506 D12512 2.241 Sodium, total 28621-015 Solid 6740 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-022; 009 WL-SO-4-517 D12523 2.241 Sodium, total 28621-016 Solid 5090 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-024; 012 WL-SO-4-520 D12526 2.241 Sodium, total 28621-017 Solid 5550 80 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-23-5 5
28353-010; 008 WL-SO-4-516 D12522 2.241 Sodium, total 28621-018 Solid 5310 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-004; 003 WL-SO-4-503 D12509 2.241 Sodium, total 28621-019 Solid 5120 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-023; 011 WL-SO-4-519 D12525 2.241 Sodium, total 28621-020 Solid 5910 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-003; 002 WL-SO-4-502 D12508 2.241 Sodium, total 28621-021 Solid 5170 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-019; 006 WL-SO-4-510 D12516 2.241 Sodium, total 28621-022 Solid 5880 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-017; 005 WL-SO-4-507 D12513 2.241 Sodium, total 28621-023 Solid 6500 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-002; 001 WL-SO-4-501 D12507 2.241 Sodium, total 28621-024 Solid 4780 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-011; 010 WL-SO-4-518 D12524 2.241 Sodium, total 28621-025 Solid 5270 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-008; 007 WL-SO-4-513 D12519 2.241 Sodium, total 28621-026 Solid 6420 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-017; 005 WL-SO-4-507 D12513 2.241 Sodium, total 28621-027 Solid 5170 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-011; 010 WL-SO-4-518 D12524 2.241 Sodium, total 28621-028 Solid 5300 70 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28536-000; 000 Lab Control Lab Control 2.241 Sodium, total 28621-029 Solid 5540 90 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-004; 003 WL-SO-4-503 D12509 2.241 Sodium, total 28621-030 Solid 5010 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-024; 012 WL-SO-4-520 D12526 2.241 Sodium, total 28621-031 Solid 5740 90 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-019; 006 WL-SO-4-510 D12516 2.241 Sodium, total 28621-032 Solid 5500 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-008; 007 WL-SO-4-513 D12519 2.241 Sodium, total 28621-033 Solid 5170 80 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-23-5 5
28353-002; 001 WL-SO-4-501 D12507 2.241 Sodium, total 28621-034 Solid 4870 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-010; 008 WL-SO-4-516 D12522 2.241 Sodium, total 28621-035 Solid 5200 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-023; 011 WL-SO-4-519 D12525 2.241 Sodium, total 28621-036 Solid 5780 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-016; 004 WL-SO-4-506 D12512 2.241 Sodium, total 28621-037 Solid 6890 90 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-022; 009 WL-SO-4-517 D12523 2.241 Sodium, total 28621-038 Solid 5370 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-003; 002 WL-SO-4-502 D12508 2.241 Sodium, total 28621-039 Solid 4730 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-024; 012 WL-SO-4-520 D12526 2.241 Sodium, total 28621-040 Solid 5540 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-008; 007 WL-SO-4-513 D12519 2.241 Sodium, total 28621-041 Solid 5100 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-016; 004 WL-SO-4-506 D12512 2.241 Sodium, total 28621-042 Solid 6290 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-003; 002 WL-SO-4-502 D12508 2.241 Sodium, total 28621-043 Solid 5910 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28536-000; 000 Lab Control Lab Control 2.241 Sodium, total 28621-044 Solid 5680 90 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-023; 011 WL-SO-4-519 D12525 2.241 Sodium, total 28621-045 Solid 5810 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-022; 009 WL-SO-4-517 D12523 2.241 Sodium, total 28621-046 Solid 5110 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-004; 003 WL-SO-4-503 D12509 2.241 Sodium, total 28621-047 Solid 4960 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-010; 008 WL-SO-4-516 D12522 2.241 Sodium, total 28621-048 Solid 5050 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-019; 006 WL-SO-4-510 D12516 2.241 Sodium, total 28621-049 Solid 5600 80 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-23-5 5
28353-002; 001 WL-SO-4-501 D12507 2.241 Sodium, total 28621-050 Solid 5370 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-017; 005 WL-SO-4-507 D12513 2.241 Sodium, total 28621-051 Solid 6290 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-011; 010 WL-SO-4-518 D12524 2.241 Sodium, total 28621-052 Solid 5160 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-022; 009 WL-SO-4-517 D12523 2.241 Sodium, total 28621-053 Solid 5300 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-003; 002 WL-SO-4-502 D12508 2.241 Sodium, total 28621-054 Solid 4630 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
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28353-008; 007 WL-SO-4-513 D12519 2.241 Sodium, total 28621-055 Solid 5520 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-016; 004 WL-SO-4-506 D12512 2.241 Sodium, total 28621-056 Solid 6380 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-011; 010 WL-SO-4-518 D12524 2.241 Sodium, total 28621-057 Solid 5310 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-019; 006 WL-SO-4-510 D12516 2.241 Sodium, total 28621-058 Solid 5480 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-017; 005 WL-SO-4-507 D12513 2.241 Sodium, total 28621-059 Solid 6290 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28536-000; 000 Lab Control Lab Control 2.241 Sodium, total 28621-060 Solid 5460 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-010; 008 WL-SO-4-516 D12522 2.241 Sodium, total 28621-061 Solid 5350 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-004; 003 WL-SO-4-503 D12509 2.241 Sodium, total 28621-062 Solid 5130 70 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-024; 012 WL-SO-4-520 D12526 2.241 Sodium, total 28621-063 Solid 5640 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-023; 011 WL-SO-4-519 D12525 2.241 Sodium, total 28621-064 Solid 6080 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-002; 001 WL-SO-4-501 D12507 2.241 Sodium, total 28621-065 Solid 4930 80 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-23-5 5
28353-016; 004 WL-SO-4-506 D12512 2.261 Thallium, total 28621-001 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2039 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-003; 002 WL-SO-4-502 D12508 2.261 Thallium, total 28621-002 Solid 0.08 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2057 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-008; 007 WL-SO-4-513 D12519 2.261 Thallium, total 28621-003 Solid 0.12 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2102 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-004; 003 WL-SO-4-503 D12509 2.261 Thallium, total 28621-004 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2108 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-019; 006 WL-SO-4-510 D12516 2.261 Thallium, total 28621-005 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2114 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-017; 005 WL-SO-4-507 D12513 2.261 Thallium, total 28621-006 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2120 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-011; 010 WL-SO-4-518 D12524 2.261 Thallium, total 28621-007 Solid 0.098 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2126 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-010; 008 WL-SO-4-516 D12522 2.261 Thallium, total 28621-008 Solid 0.16 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2132 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-022; 009 WL-SO-4-517 D12523 2.261 Thallium, total 28621-009 Solid 0.13 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2138 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-002; 001 WL-SO-4-501 D12507 2.261 Thallium, total 28621-010 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2144 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28536-000; 000 Lab Control Lab Control 2.261 Thallium, total 28621-011 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2149 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-023; 011 WL-SO-4-519 D12525 2.261 Thallium, total 28621-012 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2021 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-024; 012 WL-SO-4-520 D12526 2.261 Thallium, total 28621-013 Solid 0.067 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2207 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28536-000; 000 Lab Control Lab Control 2.261 Thallium, total 28621-014 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2213 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-016; 004 WL-SO-4-506 D12512 2.261 Thallium, total 28621-015 Solid 0.067 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2219 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-022; 009 WL-SO-4-517 D12523 2.261 Thallium, total 28621-016 Solid 0.11 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2225 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-024; 012 WL-SO-4-520 D12526 2.261 Thallium, total 28621-017 Solid 0.065 0.06 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2231 SW846 3rd Ed. 6020 514S JLH 1 7440-28-0 2
28353-010; 008 WL-SO-4-516 D12522 2.261 Thallium, total 28621-018 Solid 0.16 0.07 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2318 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-004; 003 WL-SO-4-503 D12509 2.261 Thallium, total 28621-019 Solid 0.062 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2336 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-023; 011 WL-SO-4-519 D12525 2.261 Thallium, total 28621-020 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2300 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-003; 002 WL-SO-4-502 D12508 2.261 Thallium, total 28621-021 Solid 0.074 0.07 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2342 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-019; 006 WL-SO-4-510 D12516 2.261 Thallium, total 28621-022 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2347 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-017; 005 WL-SO-4-507 D12513 2.261 Thallium, total 28621-023 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2353 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-002; 001 WL-SO-4-501 D12507 2.261 Thallium, total 28621-024 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2359 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-011; 010 WL-SO-4-518 D12524 2.261 Thallium, total 28621-025 Solid 0.068 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0005 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-008; 007 WL-SO-4-513 D12519 2.261 Thallium, total 28621-026 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0011 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-017; 005 WL-SO-4-507 D12513 2.261 Thallium, total 28621-027 Solid 0.093 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0017 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-011; 010 WL-SO-4-518 D12524 2.261 Thallium, total 28621-028 Solid 0.066 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0023 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28536-000; 000 Lab Control Lab Control 2.261 Thallium, total 28621-029 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0029 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-004; 003 WL-SO-4-503 D12509 2.261 Thallium, total 28621-030 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0046 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-024; 012 WL-SO-4-520 D12526 2.261 Thallium, total 28621-031 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0052 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-019; 006 WL-SO-4-510 D12516 2.261 Thallium, total 28621-032 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0058 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-008; 007 WL-SO-4-513 D12519 2.261 Thallium, total 28621-033 Solid 0.085 0.06 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0104 SW846 3rd Ed. 6020 515S JLH 1 7440-28-0 2
28353-002; 001 WL-SO-4-501 D12507 2.261 Thallium, total 28621-034 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0215 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-010; 008 WL-SO-4-516 D12522 2.261 Thallium, total 28621-035 Solid 0.16 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0233 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-023; 011 WL-SO-4-519 D12525 2.261 Thallium, total 28621-036 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0239 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-016; 004 WL-SO-4-506 D12512 2.261 Thallium, total 28621-037 Solid 0.074 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0157 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-022; 009 WL-SO-4-517 D12523 2.261 Thallium, total 28621-038 Solid 0.13 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0245 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-003; 002 WL-SO-4-502 D12508 2.261 Thallium, total 28621-039 Solid 0.075 0.06 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0250 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-024; 012 WL-SO-4-520 D12526 2.261 Thallium, total 28621-040 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0256 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-008; 007 WL-SO-4-513 D12519 2.261 Thallium, total 28621-041 Solid 0.1 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0302 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-016; 004 WL-SO-4-506 D12512 2.261 Thallium, total 28621-042 Solid 0.083 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0308 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-003; 002 WL-SO-4-502 D12508 2.261 Thallium, total 28621-043 Solid 0.1 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0314 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28536-000; 000 Lab Control Lab Control 2.261 Thallium, total 28621-044 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0320 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-023; 011 WL-SO-4-519 D12525 2.261 Thallium, total 28621-045 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0326 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-022; 009 WL-SO-4-517 D12523 2.261 Thallium, total 28621-046 Solid 0.14 0.06 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0344 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-004; 003 WL-SO-4-503 D12509 2.261 Thallium, total 28621-047 Solid 0.068 0.06 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0349 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-010; 008 WL-SO-4-516 D12522 2.261 Thallium, total 28621-048 Solid 0.16 0.06 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0355 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-019; 006 WL-SO-4-510 D12516 2.261 Thallium, total 28621-049 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0401 SW846 3rd Ed. 6020 516S JLH 1 7440-28-0 2
28353-002; 001 WL-SO-4-501 D12507 2.261 Thallium, total 28621-050 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0431 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-017; 005 WL-SO-4-507 D12513 2.261 Thallium, total 28621-051 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0448 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-011; 010 WL-SO-4-518 D12524 2.261 Thallium, total 28621-052 Solid 0.078 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0506 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-022; 009 WL-SO-4-517 D12523 2.261 Thallium, total 28621-053 Solid 0.13 0.05 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0512 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-003; 002 WL-SO-4-502 D12508 2.261 Thallium, total 28621-054 Solid 0.11 0.05 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0518 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-008; 007 WL-SO-4-513 D12519 2.261 Thallium, total 28621-055 Solid 0.13 0.07 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0524 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-016; 004 WL-SO-4-506 D12512 2.261 Thallium, total 28621-056 Solid 0.076 0.07 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0530 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-011; 010 WL-SO-4-518 D12524 2.261 Thallium, total 28621-057 Solid 0.084 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0536 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
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28353-019; 006 WL-SO-4-510 D12516 2.261 Thallium, total 28621-058 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0541 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-017; 005 WL-SO-4-507 D12513 2.261 Thallium, total 28621-059 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0547 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28536-000; 000 Lab Control Lab Control 2.261 Thallium, total 28621-060 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0553 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-010; 008 WL-SO-4-516 D12522 2.261 Thallium, total 28621-061 Solid 0.22 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0559 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-004; 003 WL-SO-4-503 D12509 2.261 Thallium, total 28621-062 Solid 0.074 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0617 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-024; 012 WL-SO-4-520 D12526 2.261 Thallium, total 28621-063 Solid 0.08 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0623 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-023; 011 WL-SO-4-519 D12525 2.261 Thallium, total 28621-064 Solid ND 0.07 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0629 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-002; 001 WL-SO-4-501 D12507 2.261 Thallium, total 28621-065 Solid ND 0.06 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0635 SW846 3rd Ed. 6020 517S JLH 1 7440-28-0 2
28353-016; 004 WL-SO-4-506 D12512 2.301 Vanadium, total 28621-001 Solid 1.14 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2039 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-003; 002 WL-SO-4-502 D12508 2.301 Vanadium, total 28621-002 Solid 2.35 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2057 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-008; 007 WL-SO-4-513 D12519 2.301 Vanadium, total 28621-003 Solid 2.67 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2102 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-004; 003 WL-SO-4-503 D12509 2.301 Vanadium, total 28621-004 Solid 1.85 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2108 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-019; 006 WL-SO-4-510 D12516 2.301 Vanadium, total 28621-005 Solid 1.22 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2114 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-017; 005 WL-SO-4-507 D12513 2.301 Vanadium, total 28621-006 Solid 0.99 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2120 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-011; 010 WL-SO-4-518 D12524 2.301 Vanadium, total 28621-007 Solid 2.53 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2126 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-010; 008 WL-SO-4-516 D12522 2.301 Vanadium, total 28621-008 Solid 1.96 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2132 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-022; 009 WL-SO-4-517 D12523 2.301 Vanadium, total 28621-009 Solid 1.41 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2138 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-002; 001 WL-SO-4-501 D12507 2.301 Vanadium, total 28621-010 Solid 1.06 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2144 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28536-000; 000 Lab Control Lab Control 2.301 Vanadium, total 28621-011 Solid 0.57 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2149 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-023; 011 WL-SO-4-519 D12525 2.301 Vanadium, total 28621-012 Solid 2.07 0.4 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2021 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-024; 012 WL-SO-4-520 D12526 2.301 Vanadium, total 28621-013 Solid 2.06 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2207 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28536-000; 000 Lab Control Lab Control 2.301 Vanadium, total 28621-014 Solid 0.64 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2213 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-016; 004 WL-SO-4-506 D12512 2.301 Vanadium, total 28621-015 Solid 1.43 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2219 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-022; 009 WL-SO-4-517 D12523 2.301 Vanadium, total 28621-016 Solid 1.76 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2225 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-024; 012 WL-SO-4-520 D12526 2.301 Vanadium, total 28621-017 Solid 2.31 0.3 ug/g dry wt 12/20/16 12/27/16 0800 01/03/17 2231 SW846 3rd Ed. 6020 514S JLH 1 7440-62-2 2
28353-010; 008 WL-SO-4-516 D12522 2.301 Vanadium, total 28621-018 Solid 0.96 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2318 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-004; 003 WL-SO-4-503 D12509 2.301 Vanadium, total 28621-019 Solid 1.66 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2336 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-023; 011 WL-SO-4-519 D12525 2.301 Vanadium, total 28621-020 Solid 2.68 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2300 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-003; 002 WL-SO-4-502 D12508 2.301 Vanadium, total 28621-021 Solid 1.15 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2342 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-019; 006 WL-SO-4-510 D12516 2.301 Vanadium, total 28621-022 Solid 2.59 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2347 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-017; 005 WL-SO-4-507 D12513 2.301 Vanadium, total 28621-023 Solid 1.75 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2353 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-002; 001 WL-SO-4-501 D12507 2.301 Vanadium, total 28621-024 Solid 1.23 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/03/17 2359 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-011; 010 WL-SO-4-518 D12524 2.301 Vanadium, total 28621-025 Solid 2.77 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0005 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-008; 007 WL-SO-4-513 D12519 2.301 Vanadium, total 28621-026 Solid 1.03 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0011 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-017; 005 WL-SO-4-507 D12513 2.301 Vanadium, total 28621-027 Solid 1.3 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0017 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-011; 010 WL-SO-4-518 D12524 2.301 Vanadium, total 28621-028 Solid 1.6 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0023 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28536-000; 000 Lab Control Lab Control 2.301 Vanadium, total 28621-029 Solid 0.67 0.4 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0029 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-004; 003 WL-SO-4-503 D12509 2.301 Vanadium, total 28621-030 Solid 0.71 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0046 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-024; 012 WL-SO-4-520 D12526 2.301 Vanadium, total 28621-031 Solid 1.86 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0052 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-019; 006 WL-SO-4-510 D12516 2.301 Vanadium, total 28621-032 Solid 1.84 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0058 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-008; 007 WL-SO-4-513 D12519 2.301 Vanadium, total 28621-033 Solid 1.64 0.3 ug/g dry wt 12/20/16 12/27/16 1030 01/04/17 0104 SW846 3rd Ed. 6020 515S JLH 1 7440-62-2 2
28353-002; 001 WL-SO-4-501 D12507 2.301 Vanadium, total 28621-034 Solid 0.74 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0215 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-010; 008 WL-SO-4-516 D12522 2.301 Vanadium, total 28621-035 Solid 1.32 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0233 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-023; 011 WL-SO-4-519 D12525 2.301 Vanadium, total 28621-036 Solid 1.79 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0239 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-016; 004 WL-SO-4-506 D12512 2.301 Vanadium, total 28621-037 Solid 1.59 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0157 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-022; 009 WL-SO-4-517 D12523 2.301 Vanadium, total 28621-038 Solid 2.5 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0245 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-003; 002 WL-SO-4-502 D12508 2.301 Vanadium, total 28621-039 Solid 0.96 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0250 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-024; 012 WL-SO-4-520 D12526 2.301 Vanadium, total 28621-040 Solid 1.7 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0256 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-008; 007 WL-SO-4-513 D12519 2.301 Vanadium, total 28621-041 Solid 1.97 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0302 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-016; 004 WL-SO-4-506 D12512 2.301 Vanadium, total 28621-042 Solid 1.76 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0308 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-003; 002 WL-SO-4-502 D12508 2.301 Vanadium, total 28621-043 Solid 0.98 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0314 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28536-000; 000 Lab Control Lab Control 2.301 Vanadium, total 28621-044 Solid 0.75 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0320 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-023; 011 WL-SO-4-519 D12525 2.301 Vanadium, total 28621-045 Solid 2.19 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0326 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-022; 009 WL-SO-4-517 D12523 2.301 Vanadium, total 28621-046 Solid 3.03 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0344 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-004; 003 WL-SO-4-503 D12509 2.301 Vanadium, total 28621-047 Solid 2.34 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0349 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-010; 008 WL-SO-4-516 D12522 2.301 Vanadium, total 28621-048 Solid 3.13 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0355 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-019; 006 WL-SO-4-510 D12516 2.301 Vanadium, total 28621-049 Solid 2.49 0.3 ug/g dry wt 12/20/16 12/27/16 1330 01/04/17 0401 SW846 3rd Ed. 6020 516S JLH 1 7440-62-2 2
28353-002; 001 WL-SO-4-501 D12507 2.301 Vanadium, total 28621-050 Solid 1.9 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0431 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-017; 005 WL-SO-4-507 D12513 2.301 Vanadium, total 28621-051 Solid 1.68 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0448 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-011; 010 WL-SO-4-518 D12524 2.301 Vanadium, total 28621-052 Solid 3.33 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0506 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-022; 009 WL-SO-4-517 D12523 2.301 Vanadium, total 28621-053 Solid 3.23 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0512 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-003; 002 WL-SO-4-502 D12508 2.301 Vanadium, total 28621-054 Solid 4.03 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0518 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-008; 007 WL-SO-4-513 D12519 2.301 Vanadium, total 28621-055 Solid 3.84 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0524 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-016; 004 WL-SO-4-506 D12512 2.301 Vanadium, total 28621-056 Solid 2.01 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0530 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-011; 010 WL-SO-4-518 D12524 2.301 Vanadium, total 28621-057 Solid 3.11 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0536 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-019; 006 WL-SO-4-510 D12516 2.301 Vanadium, total 28621-058 Solid 1.95 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0541 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-017; 005 WL-SO-4-507 D12513 2.301 Vanadium, total 28621-059 Solid 1.82 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0547 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28536-000; 000 Lab Control Lab Control 2.301 Vanadium, total 28621-060 Solid 1.13 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0553 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
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ID Source EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT QUAL QLIMIT UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT SIGDEC CAS Dilution
28353-010; 008 WL-SO-4-516 D12522 2.301 Vanadium, total 28621-061 Solid 3.89 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0559 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-004; 003 WL-SO-4-503 D12509 2.301 Vanadium, total 28621-062 Solid 1.83 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0617 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-024; 012 WL-SO-4-520 D12526 2.301 Vanadium, total 28621-063 Solid 2.94 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0623 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-023; 011 WL-SO-4-519 D12525 2.301 Vanadium, total 28621-064 Solid 2.28 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0629 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-002; 001 WL-SO-4-501 D12507 2.301 Vanadium, total 28621-065 Solid 1.8 0.3 ug/g dry wt 12/20/16 12/27/16 1630 01/04/17 0635 SW846 3rd Ed. 6020 517S JLH 1 7440-62-2 2
28353-016; 004 WL-SO-4-506 D12512 2.311 Zinc, total 28621-001 Solid 128 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1848 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-003; 002 WL-SO-4-502 D12508 2.311 Zinc, total 28621-002 Solid 114 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1906 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-008; 007 WL-SO-4-513 D12519 2.311 Zinc, total 28621-003 Solid 129 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1912 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-004; 003 WL-SO-4-503 D12509 2.311 Zinc, total 28621-004 Solid 113 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1918 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-019; 006 WL-SO-4-510 D12516 2.311 Zinc, total 28621-005 Solid 121 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1924 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-017; 005 WL-SO-4-507 D12513 2.311 Zinc, total 28621-006 Solid 129 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1930 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-011; 010 WL-SO-4-518 D12524 2.311 Zinc, total 28621-007 Solid 132 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1936 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-010; 008 WL-SO-4-516 D12522 2.311 Zinc, total 28621-008 Solid 133 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1942 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-022; 009 WL-SO-4-517 D12523 2.311 Zinc, total 28621-009 Solid 141 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1947 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-002; 001 WL-SO-4-501 D12507 2.311 Zinc, total 28621-010 Solid 123 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1953 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28536-000; 000 Lab Control Lab Control 2.311 Zinc, total 28621-011 Solid 126 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1959 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-023; 011 WL-SO-4-519 D12525 2.311 Zinc, total 28621-012 Solid 138 4 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 1813 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-024; 012 WL-SO-4-520 D12526 2.311 Zinc, total 28621-013 Solid 128 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2017 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28536-000; 000 Lab Control Lab Control 2.311 Zinc, total 28621-014 Solid 119 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2023 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-016; 004 WL-SO-4-506 D12512 2.311 Zinc, total 28621-015 Solid 125 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2029 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-022; 009 WL-SO-4-517 D12523 2.311 Zinc, total 28621-016 Solid 123 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2035 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-024; 012 WL-SO-4-520 D12526 2.311 Zinc, total 28621-017 Solid 130 3 ug/g dry wt 12/20/16 12/27/16 0800 12/28/16 2040 SW846 3rd Ed. 6020 514S JLH 1 7440-66-6 5
28353-010; 008 WL-SO-4-516 D12522 2.311 Zinc, total 28621-018 Solid 130 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2157 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-004; 003 WL-SO-4-503 D12509 2.311 Zinc, total 28621-019 Solid 123 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2215 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-023; 011 WL-SO-4-519 D12525 2.311 Zinc, total 28621-020 Solid 120 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2122 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-003; 002 WL-SO-4-502 D12508 2.311 Zinc, total 28621-021 Solid 119 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2221 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-019; 006 WL-SO-4-510 D12516 2.311 Zinc, total 28621-022 Solid 120 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2227 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-017; 005 WL-SO-4-507 D12513 2.311 Zinc, total 28621-023 Solid 118 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2233 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-002; 001 WL-SO-4-501 D12507 2.311 Zinc, total 28621-024 Solid 115 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2238 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-011; 010 WL-SO-4-518 D12524 2.311 Zinc, total 28621-025 Solid 125 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2244 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-008; 007 WL-SO-4-513 D12519 2.311 Zinc, total 28621-026 Solid 116 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2250 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-017; 005 WL-SO-4-507 D12513 2.311 Zinc, total 28621-027 Solid 113 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2256 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-011; 010 WL-SO-4-518 D12524 2.311 Zinc, total 28621-028 Solid 125 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2302 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28536-000; 000 Lab Control Lab Control 2.311 Zinc, total 28621-029 Solid 129 4 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2308 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-004; 003 WL-SO-4-503 D12509 2.311 Zinc, total 28621-030 Solid 123 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2326 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-024; 012 WL-SO-4-520 D12526 2.311 Zinc, total 28621-031 Solid 129 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2331 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-019; 006 WL-SO-4-510 D12516 2.311 Zinc, total 28621-032 Solid 121 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2337 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-008; 007 WL-SO-4-513 D12519 2.311 Zinc, total 28621-033 Solid 107 3 ug/g dry wt 12/20/16 12/27/16 1030 12/28/16 2343 SW846 3rd Ed. 6020 515S JLH 1 7440-66-6 5
28353-002; 001 WL-SO-4-501 D12507 2.311 Zinc, total 28621-034 Solid 122 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0124 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-010; 008 WL-SO-4-516 D12522 2.311 Zinc, total 28621-035 Solid 127 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0141 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-023; 011 WL-SO-4-519 D12525 2.311 Zinc, total 28621-036 Solid 122 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0147 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-016; 004 WL-SO-4-506 D12512 2.311 Zinc, total 28621-037 Solid 140 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0048 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-022; 009 WL-SO-4-517 D12523 2.311 Zinc, total 28621-038 Solid 141 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0153 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-003; 002 WL-SO-4-502 D12508 2.311 Zinc, total 28621-039 Solid 110 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0159 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-024; 012 WL-SO-4-520 D12526 2.311 Zinc, total 28621-040 Solid 127 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0205 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-008; 007 WL-SO-4-513 D12519 2.311 Zinc, total 28621-041 Solid 151 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0211 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-016; 004 WL-SO-4-506 D12512 2.311 Zinc, total 28621-042 Solid 143 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0217 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-003; 002 WL-SO-4-502 D12508 2.311 Zinc, total 28621-043 Solid 143 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0223 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28536-000; 000 Lab Control Lab Control 2.311 Zinc, total 28621-044 Solid 152 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0229 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-023; 011 WL-SO-4-519 D12525 2.311 Zinc, total 28621-045 Solid 139 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0234 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-022; 009 WL-SO-4-517 D12523 2.311 Zinc, total 28621-046 Solid 151 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0252 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-004; 003 WL-SO-4-503 D12509 2.311 Zinc, total 28621-047 Solid 135 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0258 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-010; 008 WL-SO-4-516 D12522 2.311 Zinc, total 28621-048 Solid 138 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0304 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-019; 006 WL-SO-4-510 D12516 2.311 Zinc, total 28621-049 Solid 129 3 ug/g dry wt 12/20/16 12/27/16 1330 12/29/16 0310 SW846 3rd Ed. 6020 516S JLH 1 7440-66-6 5
28353-002; 001 WL-SO-4-501 D12507 2.311 Zinc, total 28621-050 Solid 145 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0351 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-017; 005 WL-SO-4-507 D12513 2.311 Zinc, total 28621-051 Solid 141 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0427 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-011; 010 WL-SO-4-518 D12524 2.311 Zinc, total 28621-052 Solid 144 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0444 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-022; 009 WL-SO-4-517 D12523 2.311 Zinc, total 28621-053 Solid 150 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0450 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-003; 002 WL-SO-4-502 D12508 2.311 Zinc, total 28621-054 Solid 132 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0456 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-008; 007 WL-SO-4-513 D12519 2.311 Zinc, total 28621-055 Solid 138 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0502 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-016; 004 WL-SO-4-506 D12512 2.311 Zinc, total 28621-056 Solid 142 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0508 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-011; 010 WL-SO-4-518 D12524 2.311 Zinc, total 28621-057 Solid 148 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0514 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-019; 006 WL-SO-4-510 D12516 2.311 Zinc, total 28621-058 Solid 126 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0520 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-017; 005 WL-SO-4-507 D12513 2.311 Zinc, total 28621-059 Solid 135 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0526 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28536-000; 000 Lab Control Lab Control 2.311 Zinc, total 28621-060 Solid 155 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0532 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-010; 008 WL-SO-4-516 D12522 2.311 Zinc, total 28621-061 Solid 148 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0538 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-004; 003 WL-SO-4-503 D12509 2.311 Zinc, total 28621-062 Solid 130 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0555 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-024; 012 WL-SO-4-520 D12526 2.311 Zinc, total 28621-063 Solid 140 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0601 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
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ID Source EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT QUAL QLIMIT UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT SIGDEC CAS Dilution
28353-023; 011 WL-SO-4-519 D12525 2.311 Zinc, total 28621-064 Solid 134 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0607 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-002; 001 WL-SO-4-501 D12507 2.311 Zinc, total 28621-065 Solid 135 3 ug/g dry wt 12/20/16 12/27/16 1630 12/29/16 0613 SW846 3rd Ed. 6020 517S JLH 1 7440-66-6 5
28353-016; 004 WL-SO-4-506 D12512 2 Mercury, total 28621-001 Solid 0.058 0.017 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-003; 002 WL-SO-4-502 D12508 2 Mercury, total 28621-002 Solid 0.089 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-008; 007 WL-SO-4-513 D12519 2 Mercury, total 28621-003 Solid 0.126 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-004; 003 WL-SO-4-503 D12509 2 Mercury, total 28621-004 Solid 0.115 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-019; 006 WL-SO-4-510 D12516 2 Mercury, total 28621-005 Solid 0.071 0.015 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-017; 005 WL-SO-4-507 D12513 2 Mercury, total 28621-006 Solid 0.05 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-011; 010 WL-SO-4-518 D12524 2 Mercury, total 28621-007 Solid 0.114 0.017 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-010; 008 WL-SO-4-516 D12522 2 Mercury, total 28621-008 Solid 0.165 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-022; 009 WL-SO-4-517 D12523 2 Mercury, total 28621-009 Solid 0.335 0.015 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-002; 001 WL-SO-4-501 D12507 2 Mercury, total 28621-010 Solid 0.057 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28536-000; 000 Lab Control Lab Control 2 Mercury, total 28621-011 Solid 0.044 0.015 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-023; 011 WL-SO-4-519 D12525 2 Mercury, total 28621-012 Solid 0.082 0.018 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-024; 012 WL-SO-4-520 D12526 2 Mercury, total 28621-013 Solid 0.04 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28536-000; 000 Lab Control Lab Control 2 Mercury, total 28621-014 Solid 0.041 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-016; 004 WL-SO-4-506 D12512 2 Mercury, total 28621-015 Solid 0.062 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-022; 009 WL-SO-4-517 D12523 2 Mercury, total 28621-016 Solid 0.264 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-024; 012 WL-SO-4-520 D12526 2 Mercury, total 28621-017 Solid 0.045 0.016 ug/g dry wt 12/20/16 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
28353-010; 008 WL-SO-4-516 D12522 2 Mercury, total 28621-018 Solid 0.152 0.017 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-004; 003 WL-SO-4-503 D12509 2 Mercury, total 28621-019 Solid 0.12 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-023; 011 WL-SO-4-519 D12525 2 Mercury, total 28621-020 Solid 0.082 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-003; 002 WL-SO-4-502 D12508 2 Mercury, total 28621-021 Solid 0.093 0.017 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-019; 006 WL-SO-4-510 D12516 2 Mercury, total 28621-022 Solid 0.089 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-017; 005 WL-SO-4-507 D12513 2 Mercury, total 28621-023 Solid 0.051 0.017 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-002; 001 WL-SO-4-501 D12507 2 Mercury, total 28621-024 Solid 0.051 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-011; 010 WL-SO-4-518 D12524 2 Mercury, total 28621-025 Solid 0.114 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-008; 007 WL-SO-4-513 D12519 2 Mercury, total 28621-026 Solid 0.043 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-017; 005 WL-SO-4-507 D12513 2 Mercury, total 28621-027 Solid 0.101 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-011; 010 WL-SO-4-518 D12524 2 Mercury, total 28621-028 Solid 0.099 0.015 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28536-000; 000 Lab Control Lab Control 2 Mercury, total 28621-029 Solid 0.044 0.018 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-004; 003 WL-SO-4-503 D12509 2 Mercury, total 28621-030 Solid 0.111 0.017 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-024; 012 WL-SO-4-520 D12526 2 Mercury, total 28621-031 Solid 0.038 0.017 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-019; 006 WL-SO-4-510 D12516 2 Mercury, total 28621-032 Solid 0.08 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-008; 007 WL-SO-4-513 D12519 2 Mercury, total 28621-033 Solid 0.093 0.016 ug/g dry wt 12/20/16 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
28353-002; 001 WL-SO-4-501 D12507 2 Mercury, total 28621-034 Solid 0.054 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-010; 008 WL-SO-4-516 D12522 2 Mercury, total 28621-035 Solid 0.149 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-023; 011 WL-SO-4-519 D12525 2 Mercury, total 28621-036 Solid 0.074 0.016 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-016; 004 WL-SO-4-506 D12512 2 Mercury, total 28621-037 Solid 0.068 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-022; 009 WL-SO-4-517 D12523 2 Mercury, total 28621-038 Solid 0.358 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-003; 002 WL-SO-4-502 D12508 2 Mercury, total 28621-039 Solid 0.086 0.016 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-024; 012 WL-SO-4-520 D12526 2 Mercury, total 28621-040 Solid 0.039 0.016 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-008; 007 WL-SO-4-513 D12519 2 Mercury, total 28621-041 Solid 0.147 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-016; 004 WL-SO-4-506 D12512 2 Mercury, total 28621-042 Solid 0.084 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-003; 002 WL-SO-4-502 D12508 2 Mercury, total 28621-043 Solid 0.118 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28536-000; 000 Lab Control Lab Control 2 Mercury, total 28621-044 Solid 0.059 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-023; 011 WL-SO-4-519 D12525 2 Mercury, total 28621-045 Solid 0.096 0.017 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-022; 009 WL-SO-4-517 D12523 2 Mercury, total 28621-046 Solid 0.385 0.016 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-004; 003 WL-SO-4-503 D12509 2 Mercury, total 28621-047 Solid 0.132 0.016 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-010; 008 WL-SO-4-516 D12522 2 Mercury, total 28621-048 Solid 0.171 0.016 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-019; 006 WL-SO-4-510 D12516 2 Mercury, total 28621-049 Solid 0.098 0.016 ug/g dry wt 12/20/16 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
28353-002; 001 WL-SO-4-501 D12507 2 Mercury, total 28621-050 Solid 0.072 0.016 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-017; 005 WL-SO-4-507 D12513 2 Mercury, total 28621-051 Solid 0.059 0.016 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-011; 010 WL-SO-4-518 D12524 2 Mercury, total 28621-052 Solid 0.148 0.016 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-022; 009 WL-SO-4-517 D12523 2 Mercury, total 28621-053 Solid 0.356 0.014 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-003; 002 WL-SO-4-502 D12508 2 Mercury, total 28621-054 Solid 0.127 0.014 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-008; 007 WL-SO-4-513 D12519 2 Mercury, total 28621-055 Solid 0.142 0.017 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-016; 004 WL-SO-4-506 D12512 2 Mercury, total 28621-056 Solid 0.076 0.017 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-011; 010 WL-SO-4-518 D12524 2 Mercury, total 28621-057 Solid 0.148 0.015 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-019; 006 WL-SO-4-510 D12516 2 Mercury, total 28621-058 Solid 0.088 0.016 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-017; 005 WL-SO-4-507 D12513 2 Mercury, total 28621-059 Solid 0.066 0.015 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28536-000; 000 Lab Control Lab Control 2 Mercury, total 28621-060 Solid 0.06 0.016 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-010; 008 WL-SO-4-516 D12522 2 Mercury, total 28621-061 Solid 0.237 0.015 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-004; 003 WL-SO-4-503 D12509 2 Mercury, total 28621-062 Solid 0.139 0.015 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-024; 012 WL-SO-4-520 D12526 2 Mercury, total 28621-063 Solid 0.052 0.016 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-023; 011 WL-SO-4-519 D12525 2 Mercury, total 28621-064 Solid 0.086 0.017 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
28353-002; 001 WL-SO-4-501 D12507 2 Mercury, total 28621-065 Solid 0.068 0.016 ug/g dry wt 12/20/16 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
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ID EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT TRUE REFERENCE QLIMIT QUAL UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT %R %RR CAS dilution
PB514S PB514S PB Aluminum, total PB514S Solid ND 1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7429-90-5 2
PB514S PB514S PB Antimony, total PB514S Solid ND 0.005 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-36-0 2
PB514S PB514S PB Arsenic, total PB514S Solid ND 0.03 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-38-2 2
PB514S PB514S PB Barium, total PB514S Solid ND 0.08 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-39-3 2
PB514S PB514S PB Beryllium, total PB514S Solid ND 0.005 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-41-7 2
PB514S PB514S PB Cadmium, total PB514S Solid ND 0.01 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-43-9 2
PB514S PB514S PB Calcium, total PB514S Solid ND 5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-70-2 2
PB514S PB514S PB Chromium, total PB514S Solid ND 0.04 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-47-3 2
PB514S PB514S PB Cobalt, total PB514S Solid ND 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-48-4 2
PB514S PB514S PB Copper, total PB514S Solid ND 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-50-8 2
PB514S PB514S PB Iron, total PB514S Solid ND 1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7439-89-6 2
PB514S PB514S PB Lead, total PB514S Solid ND 0.03 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7439-92-1 2
PB514S PB514S PB Magnesium, total PB514S Solid ND 5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7439-95-4 2
PB514S PB514S PB Manganese, total PB514S Solid ND 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7439-96-5 2
PB514S PB514S PB Nickel, total PB514S Solid ND 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-02-0 2
PB514S PB514S PB Potassium, total PB514S Solid ND 5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-09-7 2
PB514S PB514S PB Selenium, total PB514S Solid ND 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 01/03/17 2015 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7782-49-2 2
PB514S PB514S PB Silver, total PB514S Solid ND 0.005 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-22-4 2
PB514S PB514S PB Sodium, total PB514S Solid ND 5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-23-5 2
PB514S PB514S PB Thallium, total PB514S Solid ND 0.01 ug/g dry wt 12/27/16 0800 12/27/16 0800 01/03/17 2015 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-28-0 2
PB514S PB514S PB Vanadium, total PB514S Solid ND 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 01/03/17 2015 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-62-2 2
PB514S PB514S PB Zinc, total PB514S Solid ND 0.2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1756 SW846 3rd Ed. 6020 514S Acid A-4486/A-4485 JLH 7440-66-6 2
LCS514S LCS514S LCS Aluminum, total LCS514S Solid 98.9 100 3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 99%R Limit 85-115 JLH 99 7429-90-5 5
LCS514S LCS514S LCS Antimony, total LCS514S Solid 9.27 10 0.01 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 93%R Limit 85-115 JLH 93 7440-36-0 5
LCS514S LCS514S LCS Arsenic, total LCS514S Solid 12.3 12.5 0.06 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 98%R Limit 85-115 JLH 98 7440-38-2 5
LCS514S LCS514S LCS Barium, total LCS514S Solid 103 100 0.2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 103%R Limit 85-115 JLH 103 7440-39-3 5
LCS514S LCS514S LCS Beryllium, total LCS514S Solid 2.48 2.5 0.01 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 99%R Limit 85-115 JLH 99 7440-41-7 5
LCS514S LCS514S LCS Cadmium, total LCS514S Solid 6.22 6.25 0.03 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 100%R Limit 85-115 JLH 100 7440-43-9 5
LCS514S LCS514S LCS Calcium, total LCS514S Solid 237 250 0.05 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 95%R Limit 85-115 JLH 95 7440-70-2 5
LCS514S LCS514S LCS Chromium, total LCS514S Solid 10 10 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 100%R Limit 85-115 JLH 100 7440-47-3 5
LCS514S LCS514S LCS Cobalt, total LCS514S Solid 25.2 25 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 101%R Limit 85-115 JLH 101 7440-48-4 5
LCS514S LCS514S LCS Copper, total LCS514S Solid 12.1 12.5 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 97%R Limit 85-115 JLH 97 7440-50-8 5
LCS514S LCS514S LCS Iron, total LCS514S Solid 50.7 50 3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 101%R Limit 85-115 JLH 101 7439-89-6 5
LCS514S LCS514S LCS Lead, total LCS514S Solid 12.5 12.5 0.06 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 100%R Limit 85-115 JLH 100 7439-92-1 5
LCS514S LCS514S LCS Magnesium, total LCS514S Solid 251 250 0.05 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 100%R Limit 85-115 JLH 100 7439-95-4 5
LCS514S LCS514S LCS Manganese, total LCS514S Solid 25.3 25 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 101%R Limit 85-115 JLH 101 7439-96-5 5
LCS514S LCS514S LCS Nickel, total LCS514S Solid 24.8 25 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 99%R Limit 85-115 JLH 99 7440-02-0 5
LCS514S LCS514S LCS Potassium, total LCS514S Solid 243 250 0.5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 97%R Limit 85-115 JLH 97 7440-09-7 5
LCS514S LCS514S LCS Selenium, total LCS514S Solid 12.2 12.5 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 98%R Limit 85-115 JLH 98 7782-49-2 5
LCS514S LCS514S LCS Silver, total LCS514S Solid 12 12.5 0.01 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 96%R Limit 85-115 JLH 96 7440-22-4 5
LCS514S LCS514S LCS Sodium, total LCS514S Solid 248 250 1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 99%R Limit 85-115 JLH 99 7440-23-5 5
LCS514S LCS514S LCS Thallium, total LCS514S Solid 12.4 12.5 0.06 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 99%R Limit 85-115 JLH 99 7440-28-0 5
LCS514S LCS514S LCS Vanadium, total LCS514S Solid 24.9 25 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 100%R Limit 85-115 JLH 100 7440-62-2 5
LCS514S LCS514S LCS Zinc, total LCS514S Solid 25.4 25 0.5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1801 SW846 3rd Ed. 6020 514S LCS 102%R Limit 85-115 JLH 102 7440-66-6 5
LCSD514S LCSD514S LCSD Aluminum, total LCSD514S Solid 101 100 98.9 3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 101% Limit 85-115 2%RJLH 101 2 7429-90-5 5
LCSD514S LCSD514S LCSD Antimony, total LCSD514S Solid 9.38 10 9.27 0.01 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 94% Limit 85-115 1%R JLH 94 1 7440-36-0 5
LCSD514S LCSD514S LCSD Arsenic, total LCSD514S Solid 12.5 12.5 12.3 0.06 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 100% Limit 85-115 2%RJLH 100 2 7440-38-2 5
LCSD514S LCSD514S LCSD Barium, total LCSD514S Solid 104 100 103 0.2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 104% Limit 85-115 1%RJLH 104 1 7440-39-3 5
LCSD514S LCSD514S LCSD Beryllium, total LCSD514S Solid 2.53 2.5 2.48 0.01 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 101% Limit 85-115 2%RJLH 101 2 7440-41-7 5
LCSD514S LCSD514S LCSD Cadmium, total LCSD514S Solid 6.34 6.25 6.22 0.03 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 101% Limit 85-115 2%RJLH 101 2 7440-43-9 5
LCSD514S LCSD514S LCSD Calcium, total LCSD514S Solid 239 250 237 0.05 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 96% Limit 85-115 1%R JLH 96 1 7440-70-2 5
LCSD514S LCSD514S LCSD Chromium, total LCSD514S Solid 10.2 10 10 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 102% Limit 85-115 2%RJLH 102 2 7440-47-3 5
LCSD514S LCSD514S LCSD Cobalt, total LCSD514S Solid 25.7 25 25.2 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 103% Limit 85-115 2%RJLH 103 2 7440-48-4 5
LCSD514S LCSD514S LCSD Copper, total LCSD514S Solid 12.4 12.5 12.1 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 99% Limit 85-115 2%R JLH 99 2 7440-50-8 5
LCSD514S LCSD514S LCSD Iron, total LCSD514S Solid 51.3 50 50.7 3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 103% Limit 85-115 1%RJLH 103 1 7439-89-6 5
LCSD514S LCSD514S LCSD Lead, total LCSD514S Solid 12.8 12.5 12.5 0.06 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 102% Limit 85-115 2%RJLH 102 2 7439-92-1 5
LCSD514S LCSD514S LCSD Magnesium, total LCSD514S Solid 258 250 251 0.05 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 103% Limit 85-115 3%RJLH 103 3 7439-95-4 5
LCSD514S LCSD514S LCSD Manganese, total LCSD514S Solid 25.8 25 25.3 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 103% Limit 85-115 2%RJLH 103 2 7439-96-5 5
LCSD514S LCSD514S LCSD Nickel, total LCSD514S Solid 25.3 25 24.8 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 101% Limit 85-115 2%RJLH 101 2 7440-02-0 5
LCSD514S LCSD514S LCSD Potassium, total LCSD514S Solid 248 250 243 0.5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 99% Limit 85-115 2%R JLH 99 2 7440-09-7 5
LCSD514S LCSD514S LCSD Selenium, total LCSD514S Solid 12.6 12.5 12.2 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 101% Limit 85-115 3%RJLH 101 3 7782-49-2 5
LCSD514S LCSD514S LCSD Silver, total LCSD514S Solid 12.2 12.5 12 0.01 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 98% Limit 85-115 2%R JLH 98 2 7440-22-4 5
LCSD514S LCSD514S LCSD Sodium, total LCSD514S Solid 250 250 248 1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 100% Limit 85-115 1%RJLH 100 1 7440-23-5 5
LCSD514S LCSD514S LCSD Thallium, total LCSD514S Solid 12.9 12.5 12.4 0.06 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 103% Limit 85-115 4%RJLH 103 4 7440-28-0 5
LCSD514S LCSD514S LCSD Vanadium, total LCSD514S Solid 25.4 25 24.9 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 102% Limit 85-115 2%RJLH 102 2 7440-62-2 5
LCSD514S LCSD514S LCSD Zinc, total LCSD514S Solid 25.9 25 25.4 0.5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1807 SW846 3rd Ed. 6020 514S LCSD 104% Limit 85-115 2%RJLH 104 2 7440-66-6 5
WL-SO-4-519 D12525 S1D Aluminum, total 28621-012D Solid 364 404 20 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  10%RR Limit 20 JLH 10 7429-90-5 5
WL-SO-4-519 D12525 S1D Antimony, total 28621-012D Solid 0.27 0.41 0.08 J8 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  40%RR Limit 20 JLH 40 7440-36-0 5
WL-SO-4-519 D12525 S1D Arsenic, total 28621-012D Solid 23.1 24.1 0.4 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  4%RR Limit 20 JLH 4 7440-38-2 5
WL-SO-4-519 D12525 S1D Barium, total 28621-012D Solid 8.11 9.08 1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  11%RR Limit 20 JLH 11 7440-39-3 5
WL-SO-4-519 D12525 S1D Beryllium, total 28621-012D Solid ND ND 0.08 NC ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S NC JLH -999 7440-41-7 5
WL-SO-4-519 D12525 S1D Cadmium, total 28621-012D Solid 5.03 5.07 0.2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  1%RR Limit 20 JLH 1 7440-43-9 5
WL-SO-4-519 D12525 S1D Calcium, total 28621-012D Solid 5510 5780 80 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  5%RR Limit 20 JLH 5 7440-70-2 5
WL-SO-4-519 D12525 S1D Chromium, total 28621-012D Solid 270 292 0.7 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  8%RR Limit 20 JLH 8 7440-47-3 5
WL-SO-4-519 D12525 S1D Cobalt, total 28621-012D Solid 9.72 10.1 2 NC ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S NC JLH -999 7440-48-4 5
WL-SO-4-519 D12525 S1D Copper, total 28621-012D Solid 14.9 15.3 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  3%RR Limit 20 JLH 3 7440-50-8 5
WL-SO-4-519 D12525 S1D Iron, total 28621-012D Solid 1730 1940 20 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  11%RR Limit 20 JLH 11 7439-89-6 5
WL-SO-4-519 D12525 S1D Lead, total 28621-012D Solid 17.7 21.1 0.4 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  18%RR Limit 20 JLH 18 7439-92-1 5
WL-SO-4-519 D12525 S1D Magnesium, total 28621-012D Solid 979 1010 80 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  3%RR Limit 20 JLH 3 7439-95-4 5
WL-SO-4-519 D12525 S1D Manganese, total 28621-012D Solid 86.5 95 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  9%RR Limit 20 JLH 9 7439-96-5 5
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ID EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT TRUE REFERENCE QLIMIT QUAL UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT %R %RR CAS dilution
WL-SO-4-519 D12525 S1D Nickel, total 28621-012D Solid 38.1 45.3 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  17%RR Limit 20 JLH 17 7440-02-0 5
WL-SO-4-519 D12525 S1D Potassium, total 28621-012D Solid 9190 9230 80 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  0%RR Limit 20 JLH 0 7440-09-7 5
WL-SO-4-519 D12525 S1D Selenium, total 28621-012D Solid 8.64 8.9 0.7 ug/g dry wt 12/27/16 0800 12/27/16 0800 01/03/17 2033 SW846 3rd Ed. 6020 514S 3%RR JLH 3 7782-49-2 2
WL-SO-4-519 D12525 S1D Silver, total 28621-012D Solid 3.23 3.45 0.08 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  7%RR Limit 20 JLH 7 7440-22-4 5
WL-SO-4-519 D12525 S1D Sodium, total 28621-012D Solid 6120 6040 80 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  1%RR Limit 20 JLH 1 7440-23-5 5
WL-SO-4-519 D12525 S1D Thallium, total 28621-012D Solid ND ND 0.07 NC ug/g dry wt 12/27/16 0800 12/27/16 0800 01/03/17 2033 SW846 3rd Ed. 6020 514S NC JLH -999 7440-28-0 2
WL-SO-4-519 D12525 S1D Vanadium, total 28621-012D Solid 1.91 2.07 0.3 ug/g dry wt 12/27/16 0800 12/27/16 0800 01/03/17 2033 SW846 3rd Ed. 6020 514S 8%RR JLH 8 7440-62-2 2
WL-SO-4-519 D12525 S1D Zinc, total 28621-012D Solid 133 138 3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1831 SW846 3rd Ed. 6020 514S Dup  4%RR Limit 20 JLH 4 7440-66-6 5
WL-SO-4-519 D12525 S1S Aluminum, total 28621-012S Solid 1040 673 404 20 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 95%R Limit 80-120 JLH 95 7429-90-5 5
WL-SO-4-519 D12525 S1S Antimony, total 28621-012S Solid 63.6 67.3 0.41 0.08 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 94%R Limit 80-120 JLH 94 7440-36-0 5
WL-SO-4-519 D12525 S1S Arsenic, total 28621-012S Solid 103 84.1 24.1 0.4 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 94%R Limit 80-120 JLH 94 7440-38-2 5
WL-SO-4-519 D12525 S1S Barium, total 28621-012S Solid 691 673 9.08 1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 101%R Limit 80-120 JLH 101 7440-39-3 5
WL-SO-4-519 D12525 S1S Beryllium, total 28621-012S Solid 15.8 16.8 ND 0.08 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 94%R Limit 80-120 JLH 94 7440-41-7 5
WL-SO-4-519 D12525 S1S Cadmium, total 28621-012S Solid 46.4 42.1 5.07 0.2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 98%R Limit 80-120 JLH 98 7440-43-9 5
WL-SO-4-519 D12525 S1S Calcium, total 28621-012S Solid 6710 1680 5780 80 J5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 55%R Limit 80-120 JLH 55 7440-70-2 5
WL-SO-4-519 D12525 S1S Chromium, total 28621-012S Solid 324 67.3 292 0.7 SNR ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S SNR JLH -999 7440-47-3 5
WL-SO-4-519 D12525 S1S Cobalt, total 28621-012S Solid 177 168 10.1 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 99%R Limit 80-120 JLH 99 7440-48-4 5
WL-SO-4-519 D12525 S1S Copper, total 28621-012S Solid 95.9 84.1 15.3 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 96%R Limit 80-120 JLH 96 7440-50-8 5
WL-SO-4-519 D12525 S1S Iron, total 28621-012S Solid 2070 336 1940 20 SNR ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S SNR JLH -999 7439-89-6 5
WL-SO-4-519 D12525 S1S Lead, total 28621-012S Solid 101 84.1 21.1 0.4 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 95%R Limit 80-120 JLH 95 7439-92-1 5
WL-SO-4-519 D12525 S1S Magnesium, total 28621-012S Solid 2600 1680 1010 80 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 95%R Limit 80-120 JLH 95 7439-95-4 5
WL-SO-4-519 D12525 S1S Manganese, total 28621-012S Solid 272 168 95 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 105%R Limit 80-120 JLH 105 7439-96-5 5
WL-SO-4-519 D12525 S1S Nickel, total 28621-012S Solid 201 168 45.3 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 93%R Limit 80-120 JLH 93 7440-02-0 5
WL-SO-4-519 D12525 S1S Potassium, total 28621-012S Solid 10420 1680 9230 80 SNR ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S SNR JLH -999 7440-09-7 5
WL-SO-4-519 D12525 S1S Selenium, total 28621-012S Solid 90.5 84.1 8.9 0.8 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S 97%R JLH 97 7782-49-2 5
WL-SO-4-519 D12525 S1S Silver, total 28621-012S Solid 27.1 84.1 3.45 0.08 J5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 28%R Limit 80-120 JLH 28 7440-22-4 5
WL-SO-4-519 D12525 S1S Sodium, total 28621-012S Solid 7450 1680 6040 80 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 84%R Limit 80-120 JLH 84 7440-23-5 5
WL-SO-4-519 D12525 S1S Thallium, total 28621-012S Solid 84 84.1 ND 0.4 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 100%R Limit 80-120 JLH 100 7440-28-0 5
WL-SO-4-519 D12525 S1S Vanadium, total 28621-012S Solid 168 168 2.07 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S 99%R JLH 99 7440-62-2 5
WL-SO-4-519 D12525 S1S Zinc, total 28621-012S Solid 297 168 138 3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1837 SW846 3rd Ed. 6020 514S MS 95%R Limit 80-120 JLH 95 7440-66-6 5
WL-SO-4-519 D12525 S1SD Aluminum, total 28621-012SD Solid 1040 686 1040 20 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 93% Limit 80-120 2%RRJLH 93 2 7429-90-5 5
WL-SO-4-519 D12525 S1SD Antimony, total 28621-012SD Solid 66.9 68.6 63.6 0.09 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 97% Limit 80-120 3%RRJLH 97 3 7440-36-0 5
WL-SO-4-519 D12525 S1SD Arsenic, total 28621-012SD Solid 105 85.8 103 0.4 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 94% Limit 80-120 1%RRJLH 94 1 7440-38-2 5
WL-SO-4-519 D12525 S1SD Barium, total 28621-012SD Solid 725 686 691 1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 104% Limit 80-120 3%RJLH 104 3 7440-39-3 5
WL-SO-4-519 D12525 S1SD Beryllium, total 28621-012SD Solid 16.5 17.2 15.8 0.09 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 96% Limit 80-120 2%RRJLH 96 2 7440-41-7 5
WL-SO-4-519 D12525 S1SD Cadmium, total 28621-012SD Solid 48.1 42.9 46.4 0.2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 100% Limit 80-120 2%RJLH 100 2 7440-43-9 5
WL-SO-4-519 D12525 S1SD Calcium, total 28621-012SD Solid 6740 1720 6710 90 J5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 56% Limit 80-120 1%RRJLH 56 1 7440-70-2 5
WL-SO-4-519 D12525 S1SD Chromium, total 28621-012SD Solid 312 68.6 324 0.7 SNR ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S SNR JLH -999 48 7440-47-3 5
WL-SO-4-519 D12525 S1SD Cobalt, total 28621-012SD Solid 185 172 177 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 102% Limit 80-120 3%RJLH 102 3 7440-48-4 5
WL-SO-4-519 D12525 S1SD Copper, total 28621-012SD Solid 98.9 85.8 95.9 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 97% Limit 80-120 2%RRJLH 97 2 7440-50-8 5
WL-SO-4-519 D12525 S1SD Iron, total 28621-012SD Solid 1910 343 2070 20 SNR ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S SNR JLH -999 317 7439-89-6 5
WL-SO-4-519 D12525 S1SD Lead, total 28621-012SD Solid 103 85.8 101 0.4 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 95% Limit 80-120 0%RRJLH 95 0 7439-92-1 5
WL-SO-4-519 D12525 S1SD Magnesium, total 28621-012SD Solid 2700 1720 2600 90 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 98% Limit 80-120 4%RRJLH 98 4 7439-95-4 5
WL-SO-4-519 D12525 S1SD Manganese, total 28621-012SD Solid 256 172 272 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 94% Limit 80-120 11%RJLH 94 11 7439-96-5 5
WL-SO-4-519 D12525 S1SD Nickel, total 28621-012SD Solid 204 172 201 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 92% Limit 80-120 0%RRJLH 92 0 7440-02-0 5
WL-SO-4-519 D12525 S1SD Potassium, total 28621-012SD Solid 10740 1720 10420 90 SNR ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S SNR JLH -999 22 7440-09-7 5
WL-SO-4-519 D12525 S1SD Selenium, total 28621-012SD Solid 93.6 85.8 90.5 0.9 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S 99%R, 3%RR JLH 99 2 7782-49-2 5
WL-SO-4-519 D12525 S1SD Silver, total 28621-012SD Solid 27.2 85.8 27.1 0.09 J5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 28% Limit 80-120 2%RRJLH 28 2 7440-22-4 5
WL-SO-4-519 D12525 S1SD Sodium, total 28621-012SD Solid 7570 1720 7450 90 SNR ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S SNR JLH -999 6 7440-23-5 5
WL-SO-4-519 D12525 S1SD Thallium, total 28621-012SD Solid 86.5 85.8 84 0.4 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 101% Limit 80-120 1%RJLH 101 1 7440-28-0 5
WL-SO-4-519 D12525 S1SD Vanadium, total 28621-012SD Solid 174 172 168 2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S 100%R, 1%RR JLH 100 1 7440-62-2 5
WL-SO-4-519 D12525 S1SD Zinc, total 28621-012SD Solid 301 172 297 3 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 1843 SW846 3rd Ed. 6020 514S MSD 95% Limit 80-120 0%RRJLH 95 0 7440-66-6 5
DORM-4 DORM-4 SRM Arsenic, total SRM514S Solid 6.14 6.87 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 89%R, Limit 70-130 JLH 7440-38-2 5
DORM-4 DORM-4 SRM Cadmium, total SRM514S Solid 0.295 0.299 0.05 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 98%R, Limit 70-130 JLH 7440-43-9 5
DORM-4 DORM-4 SRM Calcium, total SRM514S Solid 2140 2360 30 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 91%R, Limit 70-130 JLH 7440-70-2 5
DORM-4 DORM-4 SRM Chromium, total SRM514S Solid 1.43 1.87 0.2 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 76%R, Limit 70-130 JLH 7440-47-3 5
DORM-4 DORM-4 SRM Copper, total SRM514S Solid 14.4 15.7 0.5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 92%R, Limit 70-130 JLH 7440-50-8 5
DORM-4 DORM-4 SRM Iron, total SRM514S Solid 295 343 5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 86%R, Limit 70-130 JLH 7439-89-6 5
DORM-4 DORM-4 SRM Lead, total SRM514S Solid 0.378 0.404 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 93%R, Limit 70-130 JLH 7439-92-1 5
DORM-4 DORM-4 SRM Magnesium, total SRM514S Solid 826 910 30 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 91%R, Limit 70-130 JLH 7439-95-4 5
DORM-4 DORM-4 SRM Manganese, total SRM514S Solid 2.87 3.17 0.5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 90%R, Limit 70-130 JLH 7439-96-5 5
DORM-4 DORM-4 SRM Nickel, total SRM514S Solid 1.16 1.34 0.5 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 87%R, Limit 70-130 JLH 7440-02-0 5
DORM-4 DORM-4 SRM Potassium, total SRM514S Solid 11600 15500 30 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 75%R, Limit 70-130 JLH 7440-09-7 5
DORM-4 DORM-4 SRM Selenium, total SRM514S Solid 4.06 3.45 0.2 ug/g dry wt 12/27/16 0800 12/27/16 0800 01/03/17 2237 SW846 3rd Ed. 6020 514S 118%R JLH 118 7782-49-2 2
DORM-4 DORM-4 SRM Silver, total SRM514S Solid 0.0245 0.025 0.03 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 97%R, Limit 70-130 JLH 7440-22-4 5
DORM-4 DORM-4 SRM Vanadium, total SRM514S Solid 1.27 1.57 0.1 ug/g dry wt 12/27/16 0800 12/27/16 0800 01/03/17 2237 SW846 3rd Ed. 6020 514S 81%R JLH 81 7440-62-2 2
DORM-4 DORM-4 SRM Zinc, total SRM514S Solid 49.5 51.6 1 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/28/16 2046 SW846 3rd Ed. 6020 514S SRM 96%R, Limit 70-130 JLH 7440-66-6 5
PB515S PB515S PB Aluminum, total PB515S Solid ND 1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7429-90-5 2
PB515S PB515S PB Antimony, total PB515S Solid ND 0.005 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-36-0 2
PB515S PB515S PB Arsenic, total PB515S Solid ND 0.03 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-38-2 2
PB515S PB515S PB Barium, total PB515S Solid ND 0.08 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-39-3 2
PB515S PB515S PB Beryllium, total PB515S Solid ND 0.005 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-41-7 2
PB515S PB515S PB Cadmium, total PB515S Solid ND 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-43-9 2
PB515S PB515S PB Calcium, total PB515S Solid ND 5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-70-2 2
PB515S PB515S PB Chromium, total PB515S Solid ND 0.04 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-47-3 2
PB515S PB515S PB Cobalt, total PB515S Solid ND 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-48-4 2
PB515S PB515S PB Copper, total PB515S Solid ND 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-50-8 2
PB515S PB515S PB Iron, total PB515S Solid ND 1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7439-89-6 2
PB515S PB515S PB Lead, total PB515S Solid ND 0.03 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7439-92-1 2
PB515S PB515S PB Magnesium, total PB515S Solid ND 5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7439-95-4 2
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ID EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT TRUE REFERENCE QLIMIT QUAL UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT %R %RR CAS dilution
PB515S PB515S PB Manganese, total PB515S Solid ND 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7439-96-5 2
PB515S PB515S PB Nickel, total PB515S Solid ND 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-02-0 2
PB515S PB515S PB Potassium, total PB515S Solid ND 5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-09-7 2
PB515S PB515S PB Selenium, total PB515S Solid ND 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 01/03/17 2254 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7782-49-2 2
PB515S PB515S PB Silver, total PB515S Solid ND 0.005 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-22-4 2
PB515S PB515S PB Sodium, total PB515S Solid ND 5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-23-5 2
PB515S PB515S PB Thallium, total PB515S Solid ND 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 01/03/17 2254 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-28-0 2
PB515S PB515S PB Vanadium, total PB515S Solid ND 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 01/03/17 2254 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-62-2 2
PB515S PB515S PB Zinc, total PB515S Solid ND 0.2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2104 SW846 3rd Ed. 6020 515S Acid A-4486/A-4485 JLH 7440-66-6 2
LCS515S LCS515S LCS Aluminum, total LCS515S Solid 97.9 100 3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 98%R Limit 85-115 JLH 98 7429-90-5 5
LCS515S LCS515S LCS Antimony, total LCS515S Solid 9.47 10 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 95%R Limit 85-115 JLH 95 7440-36-0 5
LCS515S LCS515S LCS Arsenic, total LCS515S Solid 12.2 12.5 0.06 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 98%R Limit 85-115 JLH 98 7440-38-2 5
LCS515S LCS515S LCS Barium, total LCS515S Solid 102 100 0.2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 102%R Limit 85-115 JLH 102 7440-39-3 5
LCS515S LCS515S LCS Beryllium, total LCS515S Solid 2.43 2.5 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 97%R Limit 85-115 JLH 97 7440-41-7 5
LCS515S LCS515S LCS Cadmium, total LCS515S Solid 6.19 6.25 0.03 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 99%R Limit 85-115 JLH 99 7440-43-9 5
LCS515S LCS515S LCS Calcium, total LCS515S Solid 230 250 0.05 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 92%R Limit 85-115 JLH 92 7440-70-2 5
LCS515S LCS515S LCS Chromium, total LCS515S Solid 9.89 10 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 99%R Limit 85-115 JLH 99 7440-47-3 5
LCS515S LCS515S LCS Cobalt, total LCS515S Solid 24.9 25 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 100%R Limit 85-115 JLH 100 7440-48-4 5
LCS515S LCS515S LCS Copper, total LCS515S Solid 12.1 12.5 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 97%R Limit 85-115 JLH 97 7440-50-8 5
LCS515S LCS515S LCS Iron, total LCS515S Solid 49.4 50 3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 99%R Limit 85-115 JLH 99 7439-89-6 5
LCS515S LCS515S LCS Lead, total LCS515S Solid 12.6 12.5 0.06 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 101%R Limit 85-115 JLH 101 7439-92-1 5
LCS515S LCS515S LCS Magnesium, total LCS515S Solid 249 250 0.05 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 100%R Limit 85-115 JLH 100 7439-95-4 5
LCS515S LCS515S LCS Manganese, total LCS515S Solid 25 25 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 100%R Limit 85-115 JLH 100 7439-96-5 5
LCS515S LCS515S LCS Nickel, total LCS515S Solid 24.4 25 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 98%R Limit 85-115 JLH 98 7440-02-0 5
LCS515S LCS515S LCS Potassium, total LCS515S Solid 240 250 0.5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 96%R Limit 85-115 JLH 96 7440-09-7 5
LCS515S LCS515S LCS Selenium, total LCS515S Solid 12.3 12.5 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 98%R Limit 85-115 JLH 98 7782-49-2 5
LCS515S LCS515S LCS Silver, total LCS515S Solid 11.9 12.5 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 95%R Limit 85-115 JLH 95 7440-22-4 5
LCS515S LCS515S LCS Sodium, total LCS515S Solid 245 250 1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 98%R Limit 85-115 JLH 98 7440-23-5 5
LCS515S LCS515S LCS Thallium, total LCS515S Solid 12.6 12.5 0.06 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 101%R Limit 85-115 JLH 101 7440-28-0 5
LCS515S LCS515S LCS Vanadium, total LCS515S Solid 24.7 25 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 99%R Limit 85-115 JLH 99 7440-62-2 5
LCS515S LCS515S LCS Zinc, total LCS515S Solid 25 25 0.5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2110 SW846 3rd Ed. 6020 515S LCS 100%R Limit 85-115 JLH 100 7440-66-6 5
LCSD515S LCSD515S LCSD Aluminum, total LCSD515S Solid 99 100 97.9 3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 99% Limit 85-115 1%R JLH 99 1 7429-90-5 5
LCSD515S LCSD515S LCSD Antimony, total LCSD515S Solid 9.7 10 9.47 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 97% Limit 85-115 2%R JLH 97 2 7440-36-0 5
LCSD515S LCSD515S LCSD Arsenic, total LCSD515S Solid 12.3 12.5 12.2 0.06 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 98% Limit 85-115 1%R JLH 98 1 7440-38-2 5
LCSD515S LCSD515S LCSD Barium, total LCSD515S Solid 104 100 102 0.2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 104% Limit 85-115 2%RJLH 104 2 7440-39-3 5
LCSD515S LCSD515S LCSD Beryllium, total LCSD515S Solid 2.47 2.5 2.43 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 99% Limit 85-115 2%R JLH 99 2 7440-41-7 5
LCSD515S LCSD515S LCSD Cadmium, total LCSD515S Solid 6.3 6.25 6.19 0.03 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 101% Limit 85-115 2%RJLH 101 2 7440-43-9 5
LCSD515S LCSD515S LCSD Calcium, total LCSD515S Solid 239 250 230 0.05 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 96% Limit 85-115 4%R JLH 96 4 7440-70-2 5
LCSD515S LCSD515S LCSD Chromium, total LCSD515S Solid 10 10 9.89 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 100% Limit 85-115 1%RJLH 100 1 7440-47-3 5
LCSD515S LCSD515S LCSD Cobalt, total LCSD515S Solid 25.4 25 24.9 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 102% Limit 85-115 2%RJLH 102 2 7440-48-4 5
LCSD515S LCSD515S LCSD Copper, total LCSD515S Solid 12.3 12.5 12.1 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 98% Limit 85-115 2%R JLH 98 2 7440-50-8 5
LCSD515S LCSD515S LCSD Iron, total LCSD515S Solid 50.4 50 49.4 3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 101% Limit 85-115 2%RJLH 101 2 7439-89-6 5
LCSD515S LCSD515S LCSD Lead, total LCSD515S Solid 12.7 12.5 12.6 0.06 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 102% Limit 85-115 1%RJLH 102 1 7439-92-1 5
LCSD515S LCSD515S LCSD Magnesium, total LCSD515S Solid 253 250 249 0.05 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 101% Limit 85-115 2%RJLH 101 2 7439-95-4 5
LCSD515S LCSD515S LCSD Manganese, total LCSD515S Solid 25.3 25 25 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 101% Limit 85-115 1%RJLH 101 1 7439-96-5 5
LCSD515S LCSD515S LCSD Nickel, total LCSD515S Solid 24.8 25 24.4 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 99% Limit 85-115 2%R JLH 99 2 7440-02-0 5
LCSD515S LCSD515S LCSD Potassium, total LCSD515S Solid 241 250 240 0.5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 96% Limit 85-115 0%R JLH 96 0 7440-09-7 5
LCSD515S LCSD515S LCSD Selenium, total LCSD515S Solid 12.3 12.5 12.3 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 98% Limit 85-115 0%R JLH 98 0 7782-49-2 5
LCSD515S LCSD515S LCSD Silver, total LCSD515S Solid 12.1 12.5 11.9 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 97% Limit 85-115 2%R JLH 97 2 7440-22-4 5
LCSD515S LCSD515S LCSD Sodium, total LCSD515S Solid 250 250 245 1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 100% Limit 85-115 2%RJLH 100 2 7440-23-5 5
LCSD515S LCSD515S LCSD Thallium, total LCSD515S Solid 12.6 12.5 12.6 0.06 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 101% Limit 85-115 0%RJLH 101 0 7440-28-0 5
LCSD515S LCSD515S LCSD Vanadium, total LCSD515S Solid 25 25 24.7 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 100% Limit 85-115 1%RJLH 100 1 7440-62-2 5
LCSD515S LCSD515S LCSD Zinc, total LCSD515S Solid 25.4 25 25 0.5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2116 SW846 3rd Ed. 6020 515S LCSD 102% Limit 85-115 2%RJLH 102 2 7440-66-6 5
WL-SO-4-519 D12525 S1D Aluminum, total 28621-020D Solid 523 583 20 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  11%RR Limit 20 JLH 11 7429-90-5 5
WL-SO-4-519 D12525 S1D Antimony, total 28621-020D Solid 0.37 0.48 0.08 J8 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  25%RR Limit 20 JLH 25 7440-36-0 5
WL-SO-4-519 D12525 S1D Arsenic, total 28621-020D Solid 17.5 18.3 0.4 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  4%RR Limit 20 JLH 4 7440-38-2 5
WL-SO-4-519 D12525 S1D Barium, total 28621-020D Solid 10.8 11.3 1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  5%RR Limit 20 JLH 5 7440-39-3 5
WL-SO-4-519 D12525 S1D Beryllium, total 28621-020D Solid ND ND 0.08 NC ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S NC JLH -999 7440-41-7 5
WL-SO-4-519 D12525 S1D Cadmium, total 28621-020D Solid 4.82 4.84 0.2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  0%RR Limit 20 JLH 0 7440-43-9 5
WL-SO-4-519 D12525 S1D Calcium, total 28621-020D Solid 4720 5050 80 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  7%RR Limit 20 JLH 7 7440-70-2 5
WL-SO-4-519 D12525 S1D Chromium, total 28621-020D Solid 382 425 0.6 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  11%RR Limit 20 JLH 11 7440-47-3 5
WL-SO-4-519 D12525 S1D Cobalt, total 28621-020D Solid 8.97 9.04 2 NC ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S NC JLH -999 7440-48-4 5
WL-SO-4-519 D12525 S1D Copper, total 28621-020D Solid 15.1 15.6 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  3%RR Limit 20 JLH 3 7440-50-8 5
WL-SO-4-519 D12525 S1D Iron, total 28621-020D Solid 2260 2440 20 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  8%RR Limit 20 JLH 8 7439-89-6 5
WL-SO-4-519 D12525 S1D Lead, total 28621-020D Solid 23.9 25.6 0.4 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  7%RR Limit 20 JLH 7 7439-92-1 5
WL-SO-4-519 D12525 S1D Magnesium, total 28621-020D Solid 925 969 80 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  5%RR Limit 20 JLH 5 7439-95-4 5
WL-SO-4-519 D12525 S1D Manganese, total 28621-020D Solid 134 132 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  2%RR Limit 20 JLH 2 7439-96-5 5
WL-SO-4-519 D12525 S1D Nickel, total 28621-020D Solid 46.4 50.7 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  9%RR Limit 20 JLH 9 7440-02-0 5
WL-SO-4-519 D12525 S1D Potassium, total 28621-020D Solid 8710 8680 80 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  0%RR Limit 20 JLH 0 7440-09-7 5
WL-SO-4-519 D12525 S1D Selenium, total 28621-020D Solid 7.05 7.22 0.6 ug/g dry wt 12/27/16 1030 12/27/16 1030 01/03/17 2312 SW846 3rd Ed. 6020 515S 2%RR JLH 2 7782-49-2 2
WL-SO-4-519 D12525 S1D Silver, total 28621-020D Solid 3.55 3.92 0.08 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  10%RR Limit 20 JLH 10 7440-22-4 5
WL-SO-4-519 D12525 S1D Sodium, total 28621-020D Solid 5890 5910 80 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  0%RR Limit 20 JLH 0 7440-23-5 5
WL-SO-4-519 D12525 S1D Thallium, total 28621-020D Solid ND ND 0.07 NC ug/g dry wt 12/27/16 1030 12/27/16 1030 01/03/17 2312 SW846 3rd Ed. 6020 515S NC JLH -999 7440-28-0 2
WL-SO-4-519 D12525 S1D Vanadium, total 28621-020D Solid 2.5 2.68 0.3 ug/g dry wt 12/27/16 1030 12/27/16 1030 01/03/17 2312 SW846 3rd Ed. 6020 515S 7%RR JLH 7 7440-62-2 2
WL-SO-4-519 D12525 S1D Zinc, total 28621-020D Solid 115 120 3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2139 SW846 3rd Ed. 6020 515S Dup  4%RR Limit 20 JLH 4 7440-66-6 5
WL-SO-4-519 D12525 S1S Aluminum, total 28621-020S Solid 1200 618 583 20 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 100%R Limit 80-120 JLH 100 7429-90-5 5
WL-SO-4-519 D12525 S1S Antimony, total 28621-020S Solid 60 61.8 0.48 0.08 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 96%R Limit 80-120 JLH 96 7440-36-0 5
WL-SO-4-519 D12525 S1S Arsenic, total 28621-020S Solid 91.5 77.3 18.3 0.4 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 95%R Limit 80-120 JLH 95 7440-38-2 5
WL-SO-4-519 D12525 S1S Barium, total 28621-020S Solid 647 618 11.3 1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 103%R Limit 80-120 JLH 103 7440-39-3 5
WL-SO-4-519 D12525 S1S Beryllium, total 28621-020S Solid 14.7 15.5 ND 0.08 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 95%R Limit 80-120 JLH 95 7440-41-7 5
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ID EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT TRUE REFERENCE QLIMIT QUAL UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT %R %RR CAS dilution
WL-SO-4-519 D12525 S1S Cadmium, total 28621-020S Solid 43.4 38.7 4.84 0.2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 100%R Limit 80-120 JLH 100 7440-43-9 5
WL-SO-4-519 D12525 S1S Calcium, total 28621-020S Solid 6320 1550 5050 80 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 82%R Limit 80-120 JLH 82 7440-70-2 5
WL-SO-4-519 D12525 S1S Chromium, total 28621-020S Solid 461 61.8 425 0.6 SNR ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S SNR JLH -999 7440-47-3 5
WL-SO-4-519 D12525 S1S Cobalt, total 28621-020S Solid 163 155 9.04 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 100%R Limit 80-120 JLH 100 7440-48-4 5
WL-SO-4-519 D12525 S1S Copper, total 28621-020S Solid 90.9 77.3 15.6 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 97%R Limit 80-120 JLH 97 7440-50-8 5
WL-SO-4-519 D12525 S1S Iron, total 28621-020S Solid 2630 309 2440 20 SNR ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S SNR JLH -999 7439-89-6 5
WL-SO-4-519 D12525 S1S Lead, total 28621-020S Solid 102 77.3 25.6 0.4 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 99%R Limit 80-120 JLH 99 7439-92-1 5
WL-SO-4-519 D12525 S1S Magnesium, total 28621-020S Solid 2530 1550 969 80 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 101%R Limit 80-120 JLH 101 7439-95-4 5
WL-SO-4-519 D12525 S1S Manganese, total 28621-020S Solid 295 155 132 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 105%R Limit 80-120 JLH 105 7439-96-5 5
WL-SO-4-519 D12525 S1S Nickel, total 28621-020S Solid 199 155 50.7 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 96%R Limit 80-120 JLH 96 7440-02-0 5
WL-SO-4-519 D12525 S1S Potassium, total 28621-020S Solid 10300 1550 8680 80 SNR ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S SNR JLH -999 7440-09-7 5
WL-SO-4-519 D12525 S1S Selenium, total 28621-020S Solid 82.6 77.3 7.22 0.8 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S 98%R JLH 98 7782-49-2 5
WL-SO-4-519 D12525 S1S Silver, total 28621-020S Solid 31.8 77.3 3.92 0.08 J5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 36%R Limit 80-120 JLH 36 7440-22-4 5
WL-SO-4-519 D12525 S1S Sodium, total 28621-020S Solid 7400 1550 5910 80 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 96%R Limit 80-120 JLH 96 7440-23-5 5
WL-SO-4-519 D12525 S1S Thallium, total 28621-020S Solid 75.9 77.3 ND 0.4 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 98%R Limit 80-120 JLH 98 7440-28-0 5
WL-SO-4-519 D12525 S1S Vanadium, total 28621-020S Solid 157 155 2.68 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S 100%R JLH 100 7440-62-2 5
WL-SO-4-519 D12525 S1S Zinc, total 28621-020S Solid 275 155 120 3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2145 SW846 3rd Ed. 6020 515S MS 100%R Limit 80-120 JLH 100 7440-66-6 5
WL-SO-4-519 D12525 S1SD Aluminum, total 28621-020SD Solid 1150 612 1200 20 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 93% Limit 80-120 7%RRJLH 93 7 7429-90-5 5
WL-SO-4-519 D12525 S1SD Antimony, total 28621-020SD Solid 58.9 61.2 60 0.08 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 95% Limit 80-120 1%RRJLH 95 1 7440-36-0 5
WL-SO-4-519 D12525 S1SD Arsenic, total 28621-020SD Solid 89.2 76.5 91.5 0.4 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 93% Limit 80-120 2%RRJLH 93 2 7440-38-2 5
WL-SO-4-519 D12525 S1SD Barium, total 28621-020SD Solid 635 612 647 1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 102% Limit 80-120 1%RJLH 102 1 7440-39-3 5
WL-SO-4-519 D12525 S1SD Beryllium, total 28621-020SD Solid 14.3 15.3 14.7 0.08 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 93% Limit 80-120 2%RRJLH 93 2 7440-41-7 5
WL-SO-4-519 D12525 S1SD Cadmium, total 28621-020SD Solid 42.5 38.3 43.4 0.2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 98% Limit 80-120 1%RRJLH 98 1 7440-43-9 5
WL-SO-4-519 D12525 S1SD Calcium, total 28621-020SD Solid 6030 1530 6320 80 SNR ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S SNR JLH -999 25 7440-70-2 5
WL-SO-4-519 D12525 S1SD Chromium, total 28621-020SD Solid 435 61.2 461 0.6 SNR ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S SNR JLH -999 112 7440-47-3 5
WL-SO-4-519 D12525 S1SD Cobalt, total 28621-020SD Solid 160 153 163 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 99% Limit 80-120 1%RRJLH 99 1 7440-48-4 5
WL-SO-4-519 D12525 S1SD Copper, total 28621-020SD Solid 88.6 76.5 90.9 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 95% Limit 80-120 2%RRJLH 95 2 7440-50-8 5
WL-SO-4-519 D12525 S1SD Iron, total 28621-020SD Solid 2490 306 2630 20 SNR ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S SNR JLH -999 116 7439-89-6 5
WL-SO-4-519 D12525 S1SD Lead, total 28621-020SD Solid 96.7 76.5 102 0.4 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 93% Limit 80-120 6%RRJLH 93 6 7439-92-1 5
WL-SO-4-519 D12525 S1SD Magnesium, total 28621-020SD Solid 2410 1530 2530 80 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 94% Limit 80-120 7%RRJLH 94 7 7439-95-4 5
WL-SO-4-519 D12525 S1SD Manganese, total 28621-020SD Solid 271 153 295 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 91% Limit 80-120 15%RJLH 91 15 7439-96-5 5
WL-SO-4-519 D12525 S1SD Nickel, total 28621-020SD Solid 193 153 199 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 93% Limit 80-120 3%RRJLH 93 3 7440-02-0 5
WL-SO-4-519 D12525 S1SD Potassium, total 28621-020SD Solid 9820 1530 10300 80 SNR ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S SNR JLH -999 34 7440-09-7 5
WL-SO-4-519 D12525 S1SD Selenium, total 28621-020SD Solid 80.9 76.5 82.6 0.8 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S 96%R, 2%RR JLH 96 2 7782-49-2 5
WL-SO-4-519 D12525 S1SD Silver, total 28621-020SD Solid 26.5 76.5 31.8 0.09 J5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 30% Limit 80-120 20%RJLH 30 20 7440-22-4 5
WL-SO-4-519 D12525 S1SD Sodium, total 28621-020SD Solid 7120 1530 7400 80 SNR ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S SNR JLH -999 20 7440-23-5 5
WL-SO-4-519 D12525 S1SD Thallium, total 28621-020SD Solid 74.1 76.5 75.9 0.4 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 97% Limit 80-120 1%RRJLH 97 1 7440-28-0 5
WL-SO-4-519 D12525 S1SD Vanadium, total 28621-020SD Solid 152 153 157 2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S 98%R, 2%RR JLH 98 2 7440-62-2 5
WL-SO-4-519 D12525 S1SD Zinc, total 28621-020SD Solid 264 153 275 3 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2151 SW846 3rd Ed. 6020 515S MSD 94% Limit 80-120 6%RRJLH 94 6 7440-66-6 5
DORM-4 DORM-4 SRM Arsenic, total SRM515S Solid 6.11 6.87 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 89%R, Limit 70-130 JLH 7440-38-2 5
DORM-4 DORM-4 SRM Cadmium, total SRM515S Solid 0.302 0.299 0.05 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 101%R, Limit 70-130 JLH 7440-43-9 5
DORM-4 DORM-4 SRM Calcium, total SRM515S Solid 2180 2360 30 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 92%R, Limit 70-130 JLH 7440-70-2 5
DORM-4 DORM-4 SRM Chromium, total SRM515S Solid 1.37 1.87 0.2 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 73%R, Limit 70-130 JLH 7440-47-3 5
DORM-4 DORM-4 SRM Copper, total SRM515S Solid 14.4 15.7 0.5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 92%R, Limit 70-130 JLH 7440-50-8 5
DORM-4 DORM-4 SRM Iron, total SRM515S Solid 297 343 5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 87%R, Limit 70-130 JLH 7439-89-6 5
DORM-4 DORM-4 SRM Lead, total SRM515S Solid 0.404 0.404 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 100%R, Limit 70-130 JLH 7439-92-1 5
DORM-4 DORM-4 SRM Magnesium, total SRM515S Solid 818 910 30 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 90%R, Limit 70-130 JLH 7439-95-4 5
DORM-4 DORM-4 SRM Manganese, total SRM515S Solid 2.88 3.17 0.5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 91%R, Limit 70-130 JLH 7439-96-5 5
DORM-4 DORM-4 SRM Nickel, total SRM515S Solid 1.17 1.34 0.5 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 87%R, Limit 70-130 JLH 7440-02-0 5
DORM-4 DORM-4 SRM Potassium, total SRM515S Solid 11600 15500 30 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 75%R, Limit 70-130 JLH 7440-09-7 5
DORM-4 DORM-4 SRM Selenium, total SRM515S Solid 3.99 3.45 0.2 ug/g dry wt 12/27/16 1030 12/27/16 1030 01/04/17 0151 SW846 3rd Ed. 6020 515S 116%R JLH 116 7782-49-2 2
DORM-4 DORM-4 SRM Silver, total SRM515S Solid 0.0245 0.025 0.03 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 97%R, Limit 70-130 JLH 7440-22-4 5
DORM-4 DORM-4 SRM Vanadium, total SRM515S Solid 1.29 1.57 0.1 ug/g dry wt 12/27/16 1030 12/27/16 1030 01/04/17 0151 SW846 3rd Ed. 6020 515S 82%R JLH 82 7440-62-2 2
DORM-4 DORM-4 SRM Zinc, total SRM515S Solid 49.4 51.6 1 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/28/16 2349 SW846 3rd Ed. 6020 515S SRM 96%R, Limit 70-130 JLH 7440-66-6 5
PB516S PB516S PB Aluminum, total PB516S Solid ND 1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7429-90-5 2
PB516S PB516S PB Antimony, total PB516S Solid ND 0.005 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-36-0 2
PB516S PB516S PB Arsenic, total PB516S Solid ND 0.03 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-38-2 2
PB516S PB516S PB Barium, total PB516S Solid ND 0.08 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-39-3 2
PB516S PB516S PB Beryllium, total PB516S Solid ND 0.005 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-41-7 2
PB516S PB516S PB Cadmium, total PB516S Solid ND 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-43-9 2
PB516S PB516S PB Calcium, total PB516S Solid ND 5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-70-2 2
PB516S PB516S PB Chromium, total PB516S Solid ND 0.04 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-47-3 2
PB516S PB516S PB Cobalt, total PB516S Solid ND 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-48-4 2
PB516S PB516S PB Copper, total PB516S Solid ND 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-50-8 2
PB516S PB516S PB Iron, total PB516S Solid ND 1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7439-89-6 2
PB516S PB516S PB Lead, total PB516S Solid ND 0.03 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7439-92-1 2
PB516S PB516S PB Magnesium, total PB516S Solid ND 5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7439-95-4 2
PB516S PB516S PB Manganese, total PB516S Solid ND 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7439-96-5 2
PB516S PB516S PB Nickel, total PB516S Solid ND 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-02-0 2
PB516S PB516S PB Potassium, total PB516S Solid ND 5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-09-7 2
PB516S PB516S PB Selenium, total PB516S Solid ND 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 01/04/17 0151 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7782-49-2 2
PB516S PB516S PB Silver, total PB516S Solid ND 0.005 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-22-4 2
PB516S PB516S PB Sodium, total PB516S Solid ND 5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-23-5 2
PB516S PB516S PB Thallium, total PB516S Solid ND 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 01/04/17 0151 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-28-0 2
PB516S PB516S PB Vanadium, total PB516S Solid ND 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 01/04/17 0151 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-62-2 2
PB516S PB516S PB Zinc, total PB516S Solid ND 0.2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0031 SW846 3rd Ed. 6020 516S Acid A-4486/A-4485 JLH 7440-66-6 2
LCS516S LCS516S LCS Aluminum, total LCS516S Solid 98.5 100 3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 98%R Limit 85-115 JLH 98 7429-90-5 5
LCS516S LCS516S LCS Antimony, total LCS516S Solid 9.45 10 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 95%R Limit 85-115 JLH 95 7440-36-0 5
LCS516S LCS516S LCS Arsenic, total LCS516S Solid 12.4 12.5 0.06 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 99%R Limit 85-115 JLH 99 7440-38-2 5
LCS516S LCS516S LCS Barium, total LCS516S Solid 104 100 0.2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 104%R Limit 85-115 JLH 104 7440-39-3 5
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ID EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT TRUE REFERENCE QLIMIT QUAL UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT %R %RR CAS dilution
LCS516S LCS516S LCS Beryllium, total LCS516S Solid 2.52 2.5 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 101%R Limit 85-115 JLH 101 7440-41-7 5
LCS516S LCS516S LCS Cadmium, total LCS516S Solid 6.29 6.25 0.03 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 101%R Limit 85-115 JLH 101 7440-43-9 5
LCS516S LCS516S LCS Calcium, total LCS516S Solid 233 250 0.05 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 93%R Limit 85-115 JLH 93 7440-70-2 5
LCS516S LCS516S LCS Chromium, total LCS516S Solid 10.1 10 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 101%R Limit 85-115 JLH 101 7440-47-3 5
LCS516S LCS516S LCS Cobalt, total LCS516S Solid 26 25 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 104%R Limit 85-115 JLH 104 7440-48-4 5
LCS516S LCS516S LCS Copper, total LCS516S Solid 12.4 12.5 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 99%R Limit 85-115 JLH 99 7440-50-8 5
LCS516S LCS516S LCS Iron, total LCS516S Solid 51.1 50 3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 102%R Limit 85-115 JLH 102 7439-89-6 5
LCS516S LCS516S LCS Lead, total LCS516S Solid 12.7 12.5 0.06 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 102%R Limit 85-115 JLH 102 7439-92-1 5
LCS516S LCS516S LCS Magnesium, total LCS516S Solid 252 250 0.05 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 101%R Limit 85-115 JLH 101 7439-95-4 5
LCS516S LCS516S LCS Manganese, total LCS516S Solid 25.6 25 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 102%R Limit 85-115 JLH 102 7439-96-5 5
LCS516S LCS516S LCS Nickel, total LCS516S Solid 25.1 25 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 100%R Limit 85-115 JLH 100 7440-02-0 5
LCS516S LCS516S LCS Potassium, total LCS516S Solid 245 250 0.5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 98%R Limit 85-115 JLH 98 7440-09-7 5
LCS516S LCS516S LCS Selenium, total LCS516S Solid 12.7 12.5 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 102%R Limit 85-115 JLH 102 7782-49-2 5
LCS516S LCS516S LCS Silver, total LCS516S Solid 12.1 12.5 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 97%R Limit 85-115 JLH 97 7440-22-4 5
LCS516S LCS516S LCS Sodium, total LCS516S Solid 250 250 1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 100%R Limit 85-115 JLH 100 7440-23-5 5
LCS516S LCS516S LCS Thallium, total LCS516S Solid 12.8 12.5 0.06 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 102%R Limit 85-115 JLH 102 7440-28-0 5
LCS516S LCS516S LCS Vanadium, total LCS516S Solid 25.2 25 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 101%R Limit 85-115 JLH 101 7440-62-2 5
LCS516S LCS516S LCS Zinc, total LCS516S Solid 26.2 25 0.5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0037 SW846 3rd Ed. 6020 516S LCS 105%R Limit 85-115 JLH 105 7440-66-6 5
LCSD516S LCSD516S LCSD Aluminum, total LCSD516S Solid 99.8 100 98.5 3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 100% Limit 85-115 1%RJLH 100 1 7429-90-5 5
LCSD516S LCSD516S LCSD Antimony, total LCSD516S Solid 9.06 10 9.45 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 91% Limit 85-115 4%R JLH 91 4 7440-36-0 5
LCSD516S LCSD516S LCSD Arsenic, total LCSD516S Solid 12.5 12.5 12.4 0.06 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 100% Limit 85-115 1%RJLH 100 1 7440-38-2 5
LCSD516S LCSD516S LCSD Barium, total LCSD516S Solid 106 100 104 0.2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 106% Limit 85-115 2%RJLH 106 2 7440-39-3 5
LCSD516S LCSD516S LCSD Beryllium, total LCSD516S Solid 2.51 2.5 2.52 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 100% Limit 85-115 0%RJLH 100 0 7440-41-7 5
LCSD516S LCSD516S LCSD Cadmium, total LCSD516S Solid 6.36 6.25 6.29 0.03 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 102% Limit 85-115 1%RJLH 102 1 7440-43-9 5
LCSD516S LCSD516S LCSD Calcium, total LCSD516S Solid 234 250 233 0.05 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 94% Limit 85-115 0%R JLH 94 0 7440-70-2 5
LCSD516S LCSD516S LCSD Chromium, total LCSD516S Solid 10.1 10 10.1 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 101% Limit 85-115 0%RJLH 101 0 7440-47-3 5
LCSD516S LCSD516S LCSD Cobalt, total LCSD516S Solid 26 25 26 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 104% Limit 85-115 0%RJLH 104 0 7440-48-4 5
LCSD516S LCSD516S LCSD Copper, total LCSD516S Solid 12.4 12.5 12.4 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 99% Limit 85-115 0%R JLH 99 0 7440-50-8 5
LCSD516S LCSD516S LCSD Iron, total LCSD516S Solid 50.7 50 51.1 3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 101% Limit 85-115 1%RJLH 101 1 7439-89-6 5
LCSD516S LCSD516S LCSD Lead, total LCSD516S Solid 12.7 12.5 12.7 0.06 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 102% Limit 85-115 0%RJLH 102 0 7439-92-1 5
LCSD516S LCSD516S LCSD Magnesium, total LCSD516S Solid 256 250 252 0.05 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 102% Limit 85-115 2%RJLH 102 2 7439-95-4 5
LCSD516S LCSD516S LCSD Manganese, total LCSD516S Solid 25.7 25 25.6 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 103% Limit 85-115 0%RJLH 103 0 7439-96-5 5
LCSD516S LCSD516S LCSD Nickel, total LCSD516S Solid 25.3 25 25.1 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 101% Limit 85-115 1%RJLH 101 1 7440-02-0 5
LCSD516S LCSD516S LCSD Potassium, total LCSD516S Solid 245 250 245 0.5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 98% Limit 85-115 0%R JLH 98 0 7440-09-7 5
LCSD516S LCSD516S LCSD Selenium, total LCSD516S Solid 12.7 12.5 12.7 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 102% Limit 85-115 0%RJLH 102 0 7782-49-2 5
LCSD516S LCSD516S LCSD Silver, total LCSD516S Solid 12.3 12.5 12.1 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 98% Limit 85-115 2%R JLH 98 2 7440-22-4 5
LCSD516S LCSD516S LCSD Sodium, total LCSD516S Solid 251 250 250 1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 100% Limit 85-115 0%RJLH 100 0 7440-23-5 5
LCSD516S LCSD516S LCSD Thallium, total LCSD516S Solid 12.7 12.5 12.8 0.06 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 102% Limit 85-115 1%RJLH 102 1 7440-28-0 5
LCSD516S LCSD516S LCSD Vanadium, total LCSD516S Solid 25.4 25 25.2 0.3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 102% Limit 85-115 1%RJLH 102 1 7440-62-2 5
LCSD516S LCSD516S LCSD Zinc, total LCSD516S Solid 26.1 25 26.2 0.5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0042 SW846 3rd Ed. 6020 516S LCSD 104% Limit 85-115 0%RJLH 104 0 7440-66-6 5
WL-SO-4-506 D12512 S1D Aluminum, total 28621-037D Solid 145 192 20 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  28%RR Limit 20 JLH 28 7429-90-5 5
WL-SO-4-506 D12512 S1D Antimony, total 28621-037D Solid 2.1 2.82 0.08 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  29%RR Limit 20 JLH 29 7440-36-0 5
WL-SO-4-506 D12512 S1D Arsenic, total 28621-037D Solid 16.6 20.2 0.4 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  20%RR Limit 20 JLH 20 7440-38-2 5
WL-SO-4-506 D12512 S1D Barium, total 28621-037D Solid 6.1 8.8 1 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  36%RR Limit 20 JLH 36 7440-39-3 5
WL-SO-4-506 D12512 S1D Beryllium, total 28621-037D Solid ND ND 0.08 NC ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S NC JLH -999 7440-41-7 5
WL-SO-4-506 D12512 S1D Cadmium, total 28621-037D Solid 9.78 10.5 0.2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  7%RR Limit 20 JLH 7 7440-43-9 5
WL-SO-4-506 D12512 S1D Calcium, total 28621-037D Solid 5320 6520 80 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  20%RR Limit 20 JLH 20 7440-70-2 5
WL-SO-4-506 D12512 S1D Chromium, total 28621-037D Solid 551 753 0.7 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  31%RR Limit 20 JLH 31 7440-47-3 5
WL-SO-4-506 D12512 S1D Cobalt, total 28621-037D Solid 8.53 9.23 2 NC ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S NC JLH -999 7440-48-4 5
WL-SO-4-506 D12512 S1D Copper, total 28621-037D Solid 26.9 31.2 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  15%RR Limit 20 JLH 15 7440-50-8 5
WL-SO-4-506 D12512 S1D Iron, total 28621-037D Solid 825 1050 20 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  24%RR Limit 20 JLH 24 7439-89-6 5
WL-SO-4-506 D12512 S1D Lead, total 28621-037D Solid 44.9 57.7 0.4 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  25%RR Limit 20 JLH 25 7439-92-1 5
WL-SO-4-506 D12512 S1D Magnesium, total 28621-037D Solid 826 963 80 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  15%RR Limit 20 JLH 15 7439-95-4 5
WL-SO-4-506 D12512 S1D Manganese, total 28621-037D Solid 22.3 29.2 2 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  27%RR Limit 20 JLH 27 7439-96-5 5
WL-SO-4-506 D12512 S1D Nickel, total 28621-037D Solid 25 28.5 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  13%RR Limit 20 JLH 13 7440-02-0 5
WL-SO-4-506 D12512 S1D Potassium, total 28621-037D Solid 8830 9290 80 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  5%RR Limit 20 JLH 5 7440-09-7 5
WL-SO-4-506 D12512 S1D Selenium, total 28621-037D Solid 5.51 6.87 0.7 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 01/04/17 0209 SW846 3rd Ed. 6020 516S 22%RR JLH 22 7782-49-2 2
WL-SO-4-506 D12512 S1D Silver, total 28621-037D Solid 17.3 22.2 0.08 J8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  25%RR Limit 20 JLH 25 7440-22-4 5
WL-SO-4-506 D12512 S1D Sodium, total 28621-037D Solid 6430 6890 80 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  7%RR Limit 20 JLH 7 7440-23-5 5
WL-SO-4-506 D12512 S1D Thallium, total 28621-037D Solid ND 0.074 0.07 NC ug/g dry wt 12/27/16 1330 12/27/16 1330 01/04/17 0209 SW846 3rd Ed. 6020 516S NC JLH -999 7440-28-0 2
WL-SO-4-506 D12512 S1D Vanadium, total 28621-037D Solid 1.24 1.59 0.3 NC ug/g dry wt 12/27/16 1330 12/27/16 1330 01/04/17 0209 SW846 3rd Ed. 6020 516S NC JLH -999 7440-62-2 2
WL-SO-4-506 D12512 S1D Zinc, total 28621-037D Solid 121 140 3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0106 SW846 3rd Ed. 6020 516S Dup  15%RR Limit 20 JLH 15 7440-66-6 5
WL-SO-4-506 D12512 S1S Aluminum, total 28621-037S Solid 805 670 192 20 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 91%R Limit 80-120 JLH 91 7429-90-5 5
WL-SO-4-506 D12512 S1S Antimony, total 28621-037S Solid 62.9 67 2.82 0.08 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 90%R Limit 80-120 JLH 90 7440-36-0 5
WL-SO-4-506 D12512 S1S Arsenic, total 28621-037S Solid 96.7 83.8 20.2 0.4 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 91%R Limit 80-120 JLH 91 7440-38-2 5
WL-SO-4-506 D12512 S1S Barium, total 28621-037S Solid 704 670 8.8 1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 104%R Limit 80-120 JLH 104 7440-39-3 5
WL-SO-4-506 D12512 S1S Beryllium, total 28621-037S Solid 16 16.8 ND 0.08 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 96%R Limit 80-120 JLH 96 7440-41-7 5
WL-SO-4-506 D12512 S1S Cadmium, total 28621-037S Solid 51.4 41.9 10.5 0.2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 98%R Limit 80-120 JLH 98 7440-43-9 5
WL-SO-4-506 D12512 S1S Calcium, total 28621-037S Solid 6900 1680 6520 80 J5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 23%R Limit 80-120 JLH 23 7440-70-2 5
WL-SO-4-506 D12512 S1S Chromium, total 28621-037S Solid 609 67 753 0.7 SNR ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S SNR JLH -999 7440-47-3 5
WL-SO-4-506 D12512 S1S Cobalt, total 28621-037S Solid 178 168 9.23 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 101%R Limit 80-120 JLH 101 7440-48-4 5
WL-SO-4-506 D12512 S1S Copper, total 28621-037S Solid 109 83.8 31.2 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 93%R Limit 80-120 JLH 93 7440-50-8 5
WL-SO-4-506 D12512 S1S Iron, total 28621-037S Solid 1130 335 1050 20 J5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 24%R Limit 80-120 JLH 24 7439-89-6 5
WL-SO-4-506 D12512 S1S Lead, total 28621-037S Solid 126 83.8 57.7 0.4 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 82%R Limit 80-120 JLH 82 7439-92-1 5
WL-SO-4-506 D12512 S1S Magnesium, total 28621-037S Solid 2540 1680 963 80 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 94%R Limit 80-120 JLH 94 7439-95-4 5
WL-SO-4-506 D12512 S1S Manganese, total 28621-037S Solid 192 168 29.2 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 97%R Limit 80-120 JLH 97 7439-96-5 5
WL-SO-4-506 D12512 S1S Nickel, total 28621-037S Solid 191 168 28.5 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 97%R Limit 80-120 JLH 97 7440-02-0 5
WL-SO-4-506 D12512 S1S Potassium, total 28621-037S Solid 10670 1680 9290 80 SNR ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S SNR JLH -999 7440-09-7 5
WL-SO-4-506 D12512 S1S Selenium, total 28621-037S Solid 87.5 83.8 6.87 0.8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S 96%R JLH 96 7782-49-2 5
WL-SO-4-506 D12512 S1S Silver, total 28621-037S Solid 31.6 83.8 22.2 0.08 J5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 11%R Limit 80-120 JLH 11 7440-22-4 5
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ID EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT TRUE REFERENCE QLIMIT QUAL UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT %R %RR CAS dilution
WL-SO-4-506 D12512 S1S Sodium, total 28621-037S Solid 8230 1680 6890 80 SNR ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S SNR JLH -999 7440-23-5 5
WL-SO-4-506 D12512 S1S Thallium, total 28621-037S Solid 82.4 83.8 0.074 0.4 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 98%R Limit 80-120 JLH 98 7440-28-0 5
WL-SO-4-506 D12512 S1S Vanadium, total 28621-037S Solid 168 168 1.59 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S 99%R JLH 99 7440-62-2 5
WL-SO-4-506 D12512 S1S Zinc, total 28621-037S Solid 293 168 140 3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0112 SW846 3rd Ed. 6020 516S MS 91%R Limit 80-120 JLH 91 7440-66-6 5
WL-SO-4-506 D12512 S1SD Aluminum, total 28621-037SD Solid 805 663 805 20 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 92% Limit 80-120 1%RRJLH 92 1 7429-90-5 5
WL-SO-4-506 D12512 S1SD Antimony, total 28621-037SD Solid 62.7 66.3 62.9 0.08 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 90% Limit 80-120 1%RRJLH 90 1 7440-36-0 5
WL-SO-4-506 D12512 S1SD Arsenic, total 28621-037SD Solid 96.8 82.9 96.7 0.4 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 92% Limit 80-120 1%RRJLH 92 1 7440-38-2 5
WL-SO-4-506 D12512 S1SD Barium, total 28621-037SD Solid 691 663 704 1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 103% Limit 80-120 1%RJLH 103 1 7440-39-3 5
WL-SO-4-506 D12512 S1SD Beryllium, total 28621-037SD Solid 16 16.6 16 0.08 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 96% Limit 80-120 1%RRJLH 96 1 7440-41-7 5
WL-SO-4-506 D12512 S1SD Cadmium, total 28621-037SD Solid 51.3 41.5 51.4 0.2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 98% Limit 80-120 1%RRJLH 98 1 7440-43-9 5
WL-SO-4-506 D12512 S1SD Calcium, total 28621-037SD Solid 7050 1660 6900 80 SNR ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S SNR JLH -999 34 7440-70-2 5
WL-SO-4-506 D12512 S1SD Chromium, total 28621-037SD Solid 632 66.3 609 0.7 SNR ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S SNR JLH -999 16 7440-47-3 5
WL-SO-4-506 D12512 S1SD Cobalt, total 28621-037SD Solid 176 166 178 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 101% Limit 80-120 0%RJLH 101 0 7440-48-4 5
WL-SO-4-506 D12512 S1SD Copper, total 28621-037SD Solid 108 82.9 109 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 93% Limit 80-120 0%RRJLH 93 0 7440-50-8 5
WL-SO-4-506 D12512 S1SD Iron, total 28621-037SD Solid 1170 332 1130 20 J5J7 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 36% Limit 80-120 41%RJLH 36 41 7439-89-6 5
WL-SO-4-506 D12512 S1SD Lead, total 28621-037SD Solid 127 82.9 126 0.4 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 84% Limit 80-120 2%RRJLH 84 2 7439-92-1 5
WL-SO-4-506 D12512 S1SD Magnesium, total 28621-037SD Solid 2530 1660 2540 80 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 94% Limit 80-120 0%RRJLH 94 0 7439-95-4 5
WL-SO-4-506 D12512 S1SD Manganese, total 28621-037SD Solid 191 166 192 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 98% Limit 80-120 0%RRJLH 98 0 7439-96-5 5
WL-SO-4-506 D12512 S1SD Nickel, total 28621-037SD Solid 188 166 191 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 96% Limit 80-120 1%RRJLH 96 1 7440-02-0 5
WL-SO-4-506 D12512 S1SD Potassium, total 28621-037SD Solid 10630 1660 10670 80 SNR ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S SNR JLH -999 2 7440-09-7 5
WL-SO-4-506 D12512 S1SD Selenium, total 28621-037SD Solid 87.6 82.9 87.5 0.8 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S 97%R, 0%RR JLH 97 1 7782-49-2 5
WL-SO-4-506 D12512 S1SD Silver, total 28621-037SD Solid 32.3 82.9 31.6 0.09 J5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 12% Limit 80-120 8%RRJLH 12 8 7440-22-4 5
WL-SO-4-506 D12512 S1SD Sodium, total 28621-037SD Solid 8170 1660 8230 80 SNR ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S SNR JLH -999 4 7440-23-5 5
WL-SO-4-506 D12512 S1SD Thallium, total 28621-037SD Solid 81.6 82.9 82.4 0.4 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 98% Limit 80-120 0%RRJLH 98 0 7440-28-0 5
WL-SO-4-506 D12512 S1SD Vanadium, total 28621-037SD Solid 166 166 168 2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S 99%R, 0%RR JLH 99 0 7440-62-2 5
WL-SO-4-506 D12512 S1SD Zinc, total 28621-037SD Solid 295 166 293 3 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0118 SW846 3rd Ed. 6020 516S MSD 93% Limit 80-120 2%RRJLH 93 2 7440-66-6 5
DORM-4 DORM-4 SRM Arsenic, total SRM516S Solid 6.06 6.87 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 88%R, Limit 70-130 JLH 7440-38-2 5
DORM-4 DORM-4 SRM Cadmium, total SRM516S Solid 0.299 0.299 0.05 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 100%R, Limit 70-130 JLH 7440-43-9 5
DORM-4 DORM-4 SRM Calcium, total SRM516S Solid 2120 2360 30 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 90%R, Limit 70-130 JLH 7440-70-2 5
DORM-4 DORM-4 SRM Chromium, total SRM516S Solid 2.25 1.87 0.2 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 120%R, Limit 70-130 JLH 7440-47-3 5
DORM-4 DORM-4 SRM Copper, total SRM516S Solid 14.3 15.7 0.5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 91%R, Limit 70-130 JLH 7440-50-8 5
DORM-4 DORM-4 SRM Iron, total SRM516S Solid 307 343 5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 90%R, Limit 70-130 JLH 7439-89-6 5
DORM-4 DORM-4 SRM Lead, total SRM516S Solid 0.415 0.404 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 103%R, Limit 70-130 JLH 7439-92-1 5
DORM-4 DORM-4 SRM Magnesium, total SRM516S Solid 817 910 30 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 90%R, Limit 70-130 JLH 7439-95-4 5
DORM-4 DORM-4 SRM Manganese, total SRM516S Solid 2.84 3.17 0.5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 90%R, Limit 70-130 JLH 7439-96-5 5
DORM-4 DORM-4 SRM Nickel, total SRM516S Solid 1.53 1.34 0.5 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 114%R, Limit 70-130 JLH 7440-02-0 5
DORM-4 DORM-4 SRM Potassium, total SRM516S Solid 11400 15500 30 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 73%R, Limit 70-130 JLH 7440-09-7 5
DORM-4 DORM-4 SRM Selenium, total SRM516S Solid 3.76 3.45 0.2 ug/g dry wt 12/27/16 1330 12/27/16 1330 01/04/17 0407 SW846 3rd Ed. 6020 516S 109%R JLH 109 7782-49-2 2
DORM-4 DORM-4 SRM Silver, total SRM516S Solid 0.023 0.025 0.03 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 91%R, Limit 70-130 JLH 7440-22-4 5
DORM-4 DORM-4 SRM Vanadium, total SRM516S Solid 1.25 1.57 0.1 ug/g dry wt 12/27/16 1330 12/27/16 1330 01/04/17 0407 SW846 3rd Ed. 6020 516S 80%R JLH 7440-62-2 2
DORM-4 DORM-4 SRM Zinc, total SRM516S Solid 48.6 51.6 1 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/29/16 0316 SW846 3rd Ed. 6020 516S SRM 94%R, Limit 70-130 JLH 7440-66-6 5
PB517S PB517S PB Aluminum, total PB517S Solid ND 1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7429-90-5 2
PB517S PB517S PB Antimony, total PB517S Solid ND 0.005 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-36-0 2
PB517S PB517S PB Arsenic, total PB517S Solid ND 0.03 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-38-2 2
PB517S PB517S PB Barium, total PB517S Solid ND 0.08 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-39-3 2
PB517S PB517S PB Beryllium, total PB517S Solid ND 0.005 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-41-7 2
PB517S PB517S PB Cadmium, total PB517S Solid ND 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-43-9 2
PB517S PB517S PB Calcium, total PB517S Solid ND 5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-70-2 2
PB517S PB517S PB Chromium, total PB517S Solid ND 0.04 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-47-3 2
PB517S PB517S PB Cobalt, total PB517S Solid ND 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-48-4 2
PB517S PB517S PB Copper, total PB517S Solid ND 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-50-8 2
PB517S PB517S PB Iron, total PB517S Solid ND 1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7439-89-6 2
PB517S PB517S PB Lead, total PB517S Solid ND 0.03 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7439-92-1 2
PB517S PB517S PB Magnesium, total PB517S Solid ND 5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7439-95-4 2
PB517S PB517S PB Manganese, total PB517S Solid ND 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7439-96-5 2
PB517S PB517S PB Nickel, total PB517S Solid ND 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-02-0 2
PB517S PB517S PB Potassium, total PB517S Solid ND 5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-09-7 2
PB517S PB517S PB Selenium, total PB517S Solid ND 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 01/04/17 0425 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7782-49-2 2
PB517S PB517S PB Silver, total PB517S Solid ND 0.005 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-22-4 2
PB517S PB517S PB Sodium, total PB517S Solid ND 5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-23-5 2
PB517S PB517S PB Thallium, total PB517S Solid ND 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 01/04/17 0425 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-28-0 2
PB517S PB517S PB Vanadium, total PB517S Solid ND 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 01/04/17 0425 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-62-2 2
PB517S PB517S PB Zinc, total PB517S Solid ND 0.2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0334 SW846 3rd Ed. 6020 517S Acid A-4486/A-4485 JLH 7440-66-6 2
LCS517S LCS517S LCS Aluminum, total LCS517S Solid 99.4 100 3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 99%R Limit 85-115 JLH 99 7429-90-5 5
LCS517S LCS517S LCS Antimony, total LCS517S Solid 8.99 10 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 90%R Limit 85-115 JLH 90 7440-36-0 5
LCS517S LCS517S LCS Arsenic, total LCS517S Solid 12.3 12.5 0.06 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 98%R Limit 85-115 JLH 98 7440-38-2 5
LCS517S LCS517S LCS Barium, total LCS517S Solid 104 100 0.2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 104%R Limit 85-115 JLH 104 7440-39-3 5
LCS517S LCS517S LCS Beryllium, total LCS517S Solid 2.49 2.5 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 100%R Limit 85-115 JLH 100 7440-41-7 5
LCS517S LCS517S LCS Cadmium, total LCS517S Solid 6.29 6.25 0.03 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 101%R Limit 85-115 JLH 101 7440-43-9 5
LCS517S LCS517S LCS Calcium, total LCS517S Solid 234 250 0.05 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 94%R Limit 85-115 JLH 94 7440-70-2 5
LCS517S LCS517S LCS Chromium, total LCS517S Solid 10 10 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 100%R Limit 85-115 JLH 100 7440-47-3 5
LCS517S LCS517S LCS Cobalt, total LCS517S Solid 25.6 25 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 102%R Limit 85-115 JLH 102 7440-48-4 5
LCS517S LCS517S LCS Copper, total LCS517S Solid 12.3 12.5 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 98%R Limit 85-115 JLH 98 7440-50-8 5
LCS517S LCS517S LCS Iron, total LCS517S Solid 50.3 50 3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 101%R Limit 85-115 JLH 101 7439-89-6 5
LCS517S LCS517S LCS Lead, total LCS517S Solid 12.5 12.5 0.06 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 100%R Limit 85-115 JLH 100 7439-92-1 5
LCS517S LCS517S LCS Magnesium, total LCS517S Solid 252 250 0.05 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 101%R Limit 85-115 JLH 101 7439-95-4 5
LCS517S LCS517S LCS Manganese, total LCS517S Solid 25.5 25 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 102%R Limit 85-115 JLH 102 7439-96-5 5
LCS517S LCS517S LCS Nickel, total LCS517S Solid 24.9 25 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 100%R Limit 85-115 JLH 100 7440-02-0 5
LCS517S LCS517S LCS Potassium, total LCS517S Solid 242 250 0.5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 97%R Limit 85-115 JLH 97 7440-09-7 5
LCS517S LCS517S LCS Selenium, total LCS517S Solid 12.3 12.5 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 98%R Limit 85-115 JLH 98 7782-49-2 5
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ID EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT TRUE REFERENCE QLIMIT QUAL UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT %R %RR CAS dilution
LCS517S LCS517S LCS Silver, total LCS517S Solid 12.1 12.5 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 97%R Limit 85-115 JLH 97 7440-22-4 5
LCS517S LCS517S LCS Sodium, total LCS517S Solid 248 250 1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 99%R Limit 85-115 JLH 99 7440-23-5 5
LCS517S LCS517S LCS Thallium, total LCS517S Solid 12.6 12.5 0.06 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 101%R Limit 85-115 JLH 101 7440-28-0 5
LCS517S LCS517S LCS Vanadium, total LCS517S Solid 25.1 25 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 100%R Limit 85-115 JLH 100 7440-62-2 5
LCS517S LCS517S LCS Zinc, total LCS517S Solid 25.5 25 0.5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0339 SW846 3rd Ed. 6020 517S LCS 102%R Limit 85-115 JLH 102 7440-66-6 5
LCSD517S LCSD517S LCSD Aluminum, total LCSD517S Solid 102 100 99.4 3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 102% Limit 85-115 3%RJLH 102 3 7429-90-5 5
LCSD517S LCSD517S LCSD Antimony, total LCSD517S Solid 9.22 10 8.99 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 92% Limit 85-115 3%R JLH 92 3 7440-36-0 5
LCSD517S LCSD517S LCSD Arsenic, total LCSD517S Solid 12.6 12.5 12.3 0.06 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 101% Limit 85-115 2%RJLH 101 2 7440-38-2 5
LCSD517S LCSD517S LCSD Barium, total LCSD517S Solid 106 100 104 0.2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 106% Limit 85-115 2%RJLH 106 2 7440-39-3 5
LCSD517S LCSD517S LCSD Beryllium, total LCSD517S Solid 2.49 2.5 2.49 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 100% Limit 85-115 0%RJLH 100 0 7440-41-7 5
LCSD517S LCSD517S LCSD Cadmium, total LCSD517S Solid 6.45 6.25 6.29 0.03 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 103% Limit 85-115 3%RJLH 103 3 7440-43-9 5
LCSD517S LCSD517S LCSD Calcium, total LCSD517S Solid 243 250 234 0.05 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 97% Limit 85-115 4%R JLH 97 4 7440-70-2 5
LCSD517S LCSD517S LCSD Chromium, total LCSD517S Solid 10.3 10 10 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 103% Limit 85-115 3%RJLH 103 3 7440-47-3 5
LCSD517S LCSD517S LCSD Cobalt, total LCSD517S Solid 26.4 25 25.6 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 106% Limit 85-115 3%RJLH 106 3 7440-48-4 5
LCSD517S LCSD517S LCSD Copper, total LCSD517S Solid 12.7 12.5 12.3 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 102% Limit 85-115 3%RJLH 102 3 7440-50-8 5
LCSD517S LCSD517S LCSD Iron, total LCSD517S Solid 52.2 50 50.3 3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 104% Limit 85-115 4%RJLH 104 4 7439-89-6 5
LCSD517S LCSD517S LCSD Lead, total LCSD517S Solid 12.9 12.5 12.5 0.06 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 103% Limit 85-115 3%RJLH 103 3 7439-92-1 5
LCSD517S LCSD517S LCSD Magnesium, total LCSD517S Solid 260 250 252 0.05 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 104% Limit 85-115 3%RJLH 104 3 7439-95-4 5
LCSD517S LCSD517S LCSD Manganese, total LCSD517S Solid 26.3 25 25.5 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 105% Limit 85-115 3%RJLH 105 3 7439-96-5 5
LCSD517S LCSD517S LCSD Nickel, total LCSD517S Solid 25.7 25 24.9 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 103% Limit 85-115 3%RJLH 103 3 7440-02-0 5
LCSD517S LCSD517S LCSD Potassium, total LCSD517S Solid 251 250 242 0.5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 100% Limit 85-115 4%RJLH 100 4 7440-09-7 5
LCSD517S LCSD517S LCSD Selenium, total LCSD517S Solid 12.8 12.5 12.3 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 102% Limit 85-115 4%RJLH 102 4 7782-49-2 5
LCSD517S LCSD517S LCSD Silver, total LCSD517S Solid 12.4 12.5 12.1 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 99% Limit 85-115 2%R JLH 99 2 7440-22-4 5
LCSD517S LCSD517S LCSD Sodium, total LCSD517S Solid 257 250 248 1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 103% Limit 85-115 4%RJLH 103 4 7440-23-5 5
LCSD517S LCSD517S LCSD Thallium, total LCSD517S Solid 13.2 12.5 12.6 0.06 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 106% Limit 85-115 5%RJLH 106 5 7440-28-0 5
LCSD517S LCSD517S LCSD Vanadium, total LCSD517S Solid 25.8 25 25.1 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 103% Limit 85-115 3%RJLH 103 3 7440-62-2 5
LCSD517S LCSD517S LCSD Zinc, total LCSD517S Solid 26.3 25 25.5 0.5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0345 SW846 3rd Ed. 6020 517S LCSD 105% Limit 85-115 3%RJLH 105 3 7440-66-6 5
WL-SO-4-501 D12507 S1D Aluminum, total 28621-050D Solid 459 551 20 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  18%RR Limit 20 JLH 18 7429-90-5 5
WL-SO-4-501 D12507 S1D Antimony, total 28621-050D Solid 0.25 0.37 0.08 J8 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  39%RR Limit 20 JLH 39 7440-36-0 5
WL-SO-4-501 D12507 S1D Arsenic, total 28621-050D Solid 31 33.9 0.4 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  9%RR Limit 20 JLH 9 7440-38-2 5
WL-SO-4-501 D12507 S1D Barium, total 28621-050D Solid 5.93 6.76 1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  13%RR Limit 20 JLH 13 7440-39-3 5
WL-SO-4-501 D12507 S1D Beryllium, total 28621-050D Solid ND ND 0.08 NC ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S NC JLH -999 7440-41-7 5
WL-SO-4-501 D12507 S1D Cadmium, total 28621-050D Solid 2.59 2.81 0.2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  8%RR Limit 20 JLH 8 7440-43-9 5
WL-SO-4-501 D12507 S1D Calcium, total 28621-050D Solid 6310 7140 80 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  12%RR Limit 20 JLH 12 7440-70-2 5
WL-SO-4-501 D12507 S1D Chromium, total 28621-050D Solid 96.3 111 0.6 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  14%RR Limit 20 JLH 14 7440-47-3 5
WL-SO-4-501 D12507 S1D Cobalt, total 28621-050D Solid 7.76 8.2 2 NC ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S NC JLH -999 7440-48-4 5
WL-SO-4-501 D12507 S1D Copper, total 28621-050D Solid 14.7 15.9 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  8%RR Limit 20 JLH 8 7440-50-8 5
WL-SO-4-501 D12507 S1D Iron, total 28621-050D Solid 1270 1480 20 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  15%RR Limit 20 JLH 15 7439-89-6 5
WL-SO-4-501 D12507 S1D Lead, total 28621-050D Solid 8.39 10.2 0.4 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  19%RR Limit 20 JLH 19 7439-92-1 5
WL-SO-4-501 D12507 S1D Magnesium, total 28621-050D Solid 1010 1100 80 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  9%RR Limit 20 JLH 9 7439-95-4 5
WL-SO-4-501 D12507 S1D Manganese, total 28621-050D Solid 26.4 30.5 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  14%RR Limit 20 JLH 14 7439-96-5 5
WL-SO-4-501 D12507 S1D Nickel, total 28621-050D Solid 44.4 50.3 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  12%RR Limit 20 JLH 12 7440-02-0 5
WL-SO-4-501 D12507 S1D Potassium, total 28621-050D Solid 9040 9400 80 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  4%RR Limit 20 JLH 4 7440-09-7 5
WL-SO-4-501 D12507 S1D Selenium, total 28621-050D Solid 9.08 9.17 0.6 ug/g dry wt 12/27/16 1630 12/27/16 1630 01/04/17 0443 SW846 3rd Ed. 6020 517S 1%RR JLH 1 7782-49-2 2
WL-SO-4-501 D12507 S1D Silver, total 28621-050D Solid 0.5 0.55 0.08 NC ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S NC JLH -999 7440-22-4 5
WL-SO-4-501 D12507 S1D Sodium, total 28621-050D Solid 5100 5370 80 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  5%RR Limit 20 JLH 5 7440-23-5 5
WL-SO-4-501 D12507 S1D Thallium, total 28621-050D Solid ND ND 0.07 NC ug/g dry wt 12/27/16 1630 12/27/16 1630 01/04/17 0443 SW846 3rd Ed. 6020 517S NC JLH -999 7440-28-0 2
WL-SO-4-501 D12507 S1D Vanadium, total 28621-050D Solid 1.75 1.9 0.3 ug/g dry wt 12/27/16 1630 12/27/16 1630 01/04/17 0443 SW846 3rd Ed. 6020 517S 8%RR JLH 8 7440-62-2 2
WL-SO-4-501 D12507 S1D Zinc, total 28621-050D Solid 134 145 3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0409 SW846 3rd Ed. 6020 517S Dup  8%RR Limit 20 JLH 8 7440-66-6 5
WL-SO-4-501 D12507 S1S Aluminum, total 28621-050S Solid 1070 662 551 20 J5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 78%R Limit 80-120 JLH 78 7429-90-5 5
WL-SO-4-501 D12507 S1S Antimony, total 28621-050S Solid 60 66.2 0.37 0.08 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 90%R Limit 80-120 JLH 90 7440-36-0 5
WL-SO-4-501 D12507 S1S Arsenic, total 28621-050S Solid 108 82.7 33.9 0.4 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 90%R Limit 80-120 JLH 90 7440-38-2 5
WL-SO-4-501 D12507 S1S Barium, total 28621-050S Solid 698 662 6.76 1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 104%R Limit 80-120 JLH 104 7440-39-3 5
WL-SO-4-501 D12507 S1S Beryllium, total 28621-050S Solid 15.7 16.5 ND 0.08 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 95%R Limit 80-120 JLH 95 7440-41-7 5
WL-SO-4-501 D12507 S1S Cadmium, total 28621-050S Solid 44.2 41.4 2.81 0.2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 100%R Limit 80-120 JLH 100 7440-43-9 5
WL-SO-4-501 D12507 S1S Calcium, total 28621-050S Solid 7220 1650 7140 80 SNR ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S SNR JLH -999 7440-70-2 5
WL-SO-4-501 D12507 S1S Chromium, total 28621-050S Solid 146 66.2 111 0.7 J5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 53%R Limit 80-120 JLH 53 7440-47-3 5
WL-SO-4-501 D12507 S1S Cobalt, total 28621-050S Solid 179 165 8.2 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 103%R Limit 80-120 JLH 103 7440-48-4 5
WL-SO-4-501 D12507 S1S Copper, total 28621-050S Solid 95.6 82.7 15.9 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 96%R Limit 80-120 JLH 96 7440-50-8 5
WL-SO-4-501 D12507 S1S Iron, total 28621-050S Solid 1450 331 1480 20 SNR ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S SNR JLH -999 7439-89-6 5
WL-SO-4-501 D12507 S1S Lead, total 28621-050S Solid 88.7 82.7 10.2 0.4 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 95%R Limit 80-120 JLH 95 7439-92-1 5
WL-SO-4-501 D12507 S1S Magnesium, total 28621-050S Solid 2630 1650 1100 80 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 92%R Limit 80-120 JLH 92 7439-95-4 5
WL-SO-4-501 D12507 S1S Manganese, total 28621-050S Solid 193 165 30.5 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 98%R Limit 80-120 JLH 98 7439-96-5 5
WL-SO-4-501 D12507 S1S Nickel, total 28621-050S Solid 203 165 50.3 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 92%R Limit 80-120 JLH 92 7440-02-0 5
WL-SO-4-501 D12507 S1S Potassium, total 28621-050S Solid 11030 1650 9400 80 SNR ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S SNR JLH -999 7440-09-7 5
WL-SO-4-501 D12507 S1S Selenium, total 28621-050S Solid 89.9 82.7 9.17 0.8 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S 98%R JLH 98 7782-49-2 5
WL-SO-4-501 D12507 S1S Silver, total 28621-050S Solid 28.8 82.7 0.552 0.08 J5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 34%R Limit 80-120 JLH 34 7440-22-4 5
WL-SO-4-501 D12507 S1S Sodium, total 28621-050S Solid 6970 1650 5370 80 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 97%R Limit 80-120 JLH 97 7440-23-5 5
WL-SO-4-501 D12507 S1S Thallium, total 28621-050S Solid 82.1 82.7 ND 0.4 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 99%R Limit 80-120 JLH 99 7440-28-0 5
WL-SO-4-501 D12507 S1S Vanadium, total 28621-050S Solid 169 165 1.9 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S 101%R JLH 101 7440-62-2 5
WL-SO-4-501 D12507 S1S Zinc, total 28621-050S Solid 302 165 145 3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0415 SW846 3rd Ed. 6020 517S MS 95%R Limit 80-120 JLH 95 7440-66-6 5
WL-SO-4-501 D12507 S1SD Aluminum, total 28621-050SD Solid 1010 655 1070 20 J5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 70% Limit 80-120 11%RJLH 70 11 7429-90-5 5
WL-SO-4-501 D12507 S1SD Antimony, total 28621-050SD Solid 58.7 65.5 60 0.08 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 89% Limit 80-120 1%RRJLH 89 1 7440-36-0 5
WL-SO-4-501 D12507 S1SD Arsenic, total 28621-050SD Solid 104 81.9 108 0.4 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 86% Limit 80-120 5%RRJLH 86 5 7440-38-2 5
WL-SO-4-501 D12507 S1SD Barium, total 28621-050SD Solid 676 655 698 1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 102% Limit 80-120 2%RJLH 102 2 7440-39-3 5
WL-SO-4-501 D12507 S1SD Beryllium, total 28621-050SD Solid 15.6 16.4 15.7 0.08 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 95% Limit 80-120 0%RRJLH 95 0 7440-41-7 5
WL-SO-4-501 D12507 S1SD Cadmium, total 28621-050SD Solid 43 40.9 44.2 0.2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 98% Limit 80-120 2%RRJLH 98 2 7440-43-9 5
WL-SO-4-501 D12507 S1SD Calcium, total 28621-050SD Solid 6810 1640 7220 80 SNR ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S SNR JLH -999 326 7440-70-2 5
WL-SO-4-501 D12507 S1SD Chromium, total 28621-050SD Solid 134 65.5 146 0.7 J5J7 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 35% Limit 80-120 40%RJLH 35 40 7440-47-3 5
WL-SO-4-501 D12507 S1SD Cobalt, total 28621-050SD Solid 174 164 179 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 101% Limit 80-120 2%RJLH 101 2 7440-48-4 5
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ID EPA Sample ID CODE PARAMETER LAB ID MATRIX RESULT TRUE REFERENCE QLIMIT QUAL UNITS SAMPLED PREPARED ANALYZED METHOD QCBATCH NARR INIT %R %RR CAS dilution
WL-SO-4-501 D12507 S1SD Copper, total 28621-050SD Solid 93 81.9 95.6 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 94% Limit 80-120 2%RRJLH 94 2 7440-50-8 5
WL-SO-4-501 D12507 S1SD Iron, total 28621-050SD Solid 1340 328 1450 20 SNR ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S SNR JLH -999 130 7439-89-6 5
WL-SO-4-501 D12507 S1SD Lead, total 28621-050SD Solid 86.6 81.9 88.7 0.4 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 93% Limit 80-120 2%RRJLH 93 2 7439-92-1 5
WL-SO-4-501 D12507 S1SD Magnesium, total 28621-050SD Solid 2610 1640 2630 80 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 92% Limit 80-120 0%RRJLH 92 0 7439-95-4 5
WL-SO-4-501 D12507 S1SD Manganese, total 28621-050SD Solid 185 164 193 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 94% Limit 80-120 4%RRJLH 94 4 7439-96-5 5
WL-SO-4-501 D12507 S1SD Nickel, total 28621-050SD Solid 193 164 203 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 87% Limit 80-120 6%RRJLH 87 6 7440-02-0 5
WL-SO-4-501 D12507 S1SD Potassium, total 28621-050SD Solid 11060 1640 11030 80 SNR ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S SNR JLH -999 3 7440-09-7 5
WL-SO-4-501 D12507 S1SD Selenium, total 28621-050SD Solid 88.5 81.9 89.9 0.8 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S 97%R, 2%RR JLH 97 2 7782-49-2 5
WL-SO-4-501 D12507 S1SD Silver, total 28621-050SD Solid 35 81.9 28.8 0.09 J5J7 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 42% Limit 80-120 21%RJLH 42 21 7440-22-4 5
WL-SO-4-501 D12507 S1SD Sodium, total 28621-050SD Solid 7000 1640 6970 80 SNR ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S SNR JLH -999 3 7440-23-5 5
WL-SO-4-501 D12507 S1SD Thallium, total 28621-050SD Solid 81.1 81.9 82.1 0.4 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 99% Limit 80-120 0%RRJLH 99 0 7440-28-0 5
WL-SO-4-501 D12507 S1SD Vanadium, total 28621-050SD Solid 164 164 169 2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S 99%R, 2%RR JLH 99 2 7440-62-2 5
WL-SO-4-501 D12507 S1SD Zinc, total 28621-050SD Solid 294 164 302 3 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0421 SW846 3rd Ed. 6020 517S MSD 91% Limit 80-120 4%RRJLH 91 4 7440-66-6 5
DORM-4 DORM-4 SRM Arsenic, total SRM517S Solid 6.02 6.87 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 88%R, Limit 70-130 JLH 7440-38-2 5
DORM-4 DORM-4 SRM Cadmium, total SRM517S Solid 0.289 0.299 0.05 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 97%R, Limit 70-130 JLH 7440-43-9 5
DORM-4 DORM-4 SRM Calcium, total SRM517S Solid 2130 2360 30 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 90%R, Limit 70-130 JLH 7440-70-2 5
DORM-4 DORM-4 SRM Chromium, total SRM517S Solid 1.63 1.87 0.2 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 87%R, Limit 70-130 JLH 7440-47-3 5
DORM-4 DORM-4 SRM Copper, total SRM517S Solid 14.3 15.7 0.5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 91%R, Limit 70-130 JLH 7440-50-8 5
DORM-4 DORM-4 SRM Iron, total SRM517S Solid 304 343 5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 89%R, Limit 70-130 JLH 7439-89-6 5
DORM-4 DORM-4 SRM Lead, total SRM517S Solid 0.369 0.404 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 91%R, Limit 70-130 JLH 7439-92-1 5
DORM-4 DORM-4 SRM Magnesium, total SRM517S Solid 830 910 30 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 91%R, Limit 70-130 JLH 7439-95-4 5
DORM-4 DORM-4 SRM Manganese, total SRM517S Solid 2.83 3.17 0.5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 89%R, Limit 70-130 JLH 7439-96-5 5
DORM-4 DORM-4 SRM Nickel, total SRM517S Solid 1.26 1.34 0.5 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 94%R, Limit 70-130 JLH 7440-02-0 5
DORM-4 DORM-4 SRM Potassium, total SRM517S Solid 11600 15500 30 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 75%R, Limit 70-130 JLH 7440-09-7 5
DORM-4 DORM-4 SRM Selenium, total SRM517S Solid 4.1 3.45 0.2 ug/g dry wt 12/27/16 1630 12/27/16 1630 01/04/17 0640 SW846 3rd Ed. 6020 517S 119%R JLH 119 7782-49-2 2
DORM-4 DORM-4 SRM Silver, total SRM517S Solid 0.024 0.025 0.03 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 95%R, Limit 70-130 JLH 7440-22-4 5
DORM-4 DORM-4 SRM Vanadium, total SRM517S Solid 1.29 1.57 0.1 ug/g dry wt 12/27/16 1630 12/27/16 1630 01/04/17 0640 SW846 3rd Ed. 6020 517S 82%R JLH 82 7440-62-2 2
DORM-4 DORM-4 SRM Zinc, total SRM517S Solid 48.5 51.6 1 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/29/16 0619 SW846 3rd Ed. 6020 517S SRM 94%R, Limit 70-130 JLH 7440-66-6 5
PB210S PB210S PB Mercury, total PB210S Solid ND 0.0025 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/27/16 1600 EPA 245.7 210S JLH 7439-97-6 5
LCS210S LCS210S LCS Mercury, total LCS210S Solid 0.2 0.2 0.0125 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/27/16 1600 EPA 245.7 210S 100%R JLH 100 7439-97-6 25
LCSD210S LCSD210S LCSD Mercury, total LCSD210S Solid 0.201 0.2 0.2 0.0125 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/27/16 1600 EPA 245.7 210S 101%R, 0%RR JLH 101 1 7439-97-6 25
28621-012D 28621-012D S1D Mercury, total 28621-012D Solid 0.078 0.082 0.017 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/27/16 1600 EPA 245.7 210S 5%RR JLH 5 7439-97-6 5
28621-012S 28621-012S S1S Mercury, total 28621-012S Solid 1.37 1.35 0.082 0.09 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/27/16 1600 EPA 245.7 210S 95%R JLH 95 7439-97-6 25
28621-012SD 28621-012SD S1SD Mercury, total 28621-012SD Solid 1.42 1.37 1.37 0.09 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/27/16 1600 EPA 245.7 210S 98%R, 4%RR JLH 98 4 7439-97-6 25
DORM-4 DORM-4 SRM Mercury, total SRM210S Solid 0.298 0.412 0.005 ug/g dry wt 12/27/16 0800 12/27/16 0800 12/27/16 1600 EPA 245.7 210S 72%R JLH 72 7439-97-6 5
PB211S PB211S PB Mercury, total PB211S Solid ND 0.0025 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/27/16 1740 EPA 245.7 211S JLH 7439-97-6 5
LCS211S LCS211S LCS Mercury, total LCS211S Solid 0.21 0.2 0.0125 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/27/16 1740 EPA 245.7 211S 105%R JLH 105 7439-97-6 25
LCSD210S LCSD210S LCSD Mercury, total LCSD210S Solid 0.214 0.2 0.21 0.0125 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/27/16 1740 EPA 245.7 211S 107%R, 2%RR JLH 107 2 7439-97-6 25
28621-020D 28621-020D S1D Mercury, total 28621-020D Solid 0.079 0.082 0.016 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/27/16 1740 EPA 245.7 211S 4%RR JLH 4 7439-97-6 5
28621-020S 28621-020S S1S Mercury, total 28621-020S Solid 1.25 1.24 0.082 0.08 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/27/16 1740 EPA 245.7 211S 94%R JLH 94 7439-97-6 25
28621-020SD 28621-020SD S1SD Mercury, total 28621-020SD Solid 1.24 1.22 1.25 0.08 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/27/16 1740 EPA 245.7 211S 95%R, 1%RR JLH 95 1 7439-97-6 25
DORM-4 DORM-4 SRM Mercury, total SRM211S Solid 0.338 0.412 0.01 ug/g dry wt 12/27/16 1030 12/27/16 1030 12/27/16 1740 EPA 245.7 211S 82%R JLH 82 7439-97-6 10
PB212S PB212S PB Mercury, total PB212S Solid ND 0.0025 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/27/16 1845 EPA 245.7 212S JLH 7439-97-6 5
LCS212S LCS212S LCS Mercury, total LCS212S Solid 0.194 0.2 0.0125 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/27/16 1845 EPA 245.7 212S 97%R JLH 97 7439-97-6 25
LCSD212S LCSD212S LCSD Mercury, total LCSD212S Solid 0.2 0.2 0.194 0.0125 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/27/16 1845 EPA 245.7 212S 100%R, 3%RR JLH 100 3 7439-97-6 25
28621-037D 28621-037D S1D Mercury, total 28621-037D Solid 0.058 0.068 0.017 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/27/16 1845 EPA 245.7 212S 16%RR JLH 16 7439-97-6 5
28621-037S 28621-037S S1S Mercury, total 28621-037S Solid 1.31 1.34 0.068 0.09 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/27/16 1845 EPA 245.7 212S 93%R JLH 93 7439-97-6 25
28621-037SD 28621-037SD S1SD Mercury, total 28621-037SD Solid 1.34 1.33 1.31 0.09 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/27/16 1845 EPA 245.7 212S 96%R, 2%RR JLH 96 2 7439-97-6 25
DORM-4 DORM-4 SRM Mercury, total SRM212S Solid 0.346 0.412 0.01 ug/g dry wt 12/27/16 1330 12/27/16 1330 12/27/16 1845 EPA 245.7 212S 84%R JLH 84 7439-97-6 10
PB213S PB213S PB Mercury, total PB213S Solid ND 0.0025 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/27/16 1950 EPA 245.7 213S JLH 7439-97-6 5
LCS213S LCS213S LCS Mercury, total LCS213S Solid 0.205 0.2 0.0125 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/27/16 1950 EPA 245.7 213S 102%R JLH 102 7439-97-6 25
LCSD213S LCSD213S LCSD Mercury, total LCSD213S Solid 0.208 0.2 0.205 0.0125 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/27/16 1950 EPA 245.7 213S 104%R, 2%RR JLH 104 2 7439-97-6 25
28621-050D 28621-050D S1D Mercury, total 28621-050D Solid 0.071 0.072 0.016 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/27/16 1950 EPA 245.7 213S 1%RR JLH 1 7439-97-6 5
28621-050S 28621-050S S1S Mercury, total 28621-050S Solid 1.42 1.32 0.072 0.09 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/27/16 1950 EPA 245.7 213S 102%R JLH 102 7439-97-6 25
28621-050SD 28621-050SD S1SD Mercury, total 28621-050SD Solid 1.41 1.31 1.42 0.09 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/27/16 1950 EPA 245.7 213S 102%R, 0%RR JLH 102 0 7439-97-6 25
DORM-4 DORM-4 SRM Mercury, total SRM213S Solid 0.34 0.412 0.01 ug/g dry wt 12/27/16 1630 12/27/16 1630 12/27/16 1950 EPA 245.7 213S 83%R JLH 83 7439-97-6 10
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CETIS Test Data Worksheet Report Date: 05 Jan-17 09:37 (p 1 of  2)
Test Code/ID: 02-7523-5120/Ef-TAL Metals

TAL Metals EnviroSystems, Inc.

Protocol:
Species: Eisenia fetidaStart Date: 21 Nov-16 12:00

Sample Date: 18 Nov-16 12:00

Sample Code: 28525-000

Material: Soil
Sample Source: Walton & Lonsburt Superfund Site D
Sample Station: Lab Control

End Date: 19 Dec-16 12:00
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78.21 2628525-000 0.05 17.8 2.95 0.04 2.46 6220 18 5.93 7.86 568 0.6 1230 25.5 0.04 11.8 9250 6.23 0.19 5340 0.03 126 0.57
1042 3028525-000 0.11 16.9 3.83 0.04 2.44 6340 31.2 5.61 7.97 623 0.81 1270 32.8 0.04 21.5 9110 5.75 0.21 5450 0.03 119 0.64
1363 828525-000 0.11 17.3 4.24 0.05 2.65 6550 35.5 5.25 18.6 607 0.87 1350 35.1 0.04 13.1 9360 5.99 0.2 5540 0.04 129 0.67
1074 3728525-000 0.05 24.1 4.33 0.05 2.59 7960 25.7 6.01 9.63 733 0.43 1470 33.4 0.06 17.7 9630 8.09 0.21 5680 0.04 152 0.75
2145 1728525-000 0.09 26 7.55 0.04 2.65 9960 52.3 6.44 12.2 909 1.84 1710 58.8 0.06 26.4 9020 8.26 0.47 5460 0.03 155 1.13
4801 2928526-001/003 0.12 19.6 7.44 0.04 3.28 4700 46.3 7.13 14.5 992 18.2 828 18.7 0.12 35 8730 7.59 1.08 4950 0.03 113 1.85
4402 1128526-001/003 0.13 18.3 6.93 0.04 3.06 4260 56.4 6.86 22.3 1030 16.9 839 19.6 0.12 43.7 9010 6.81 1 5120 0.06 123 1.66
94.33 4328526-001/003 0.04 17.7 4.36 0.04 3.33 4420 23.7 6.12 17.1 565 10.2 804 8.47 0.11 18.5 9150 6.86 0.8 5010 0.04 123 0.71
5614 3928526-001/003 0.11 23.1 12.5 0.04 3.23 5760 125 7.34 16.5 1570 19.7 979 29.1 0.13 80.9 9060 7.77 1.12 4960 0.07 135 2.34
4355 2428526-001/003 0.09 23.8 8.51 0.04 3.37 5590 67.8 6.89 14.9 1160 18.3 956 22.9 0.14 51.5 8920 8.31 1.1 5130 0.07 130 1.83
4291 5425826-002/009 0.1 22.5 10.9 0.04 3.08 4740 50.9 8.04 16.5 1010 287 782 27.4 0.34 38.2 9050 9.71 0.51 5490 0.13 141 1.41
5922 1525826-002/009 0.09 16.9 10.8 0.04 2.51 3660 98.2 7.32 16.7 1280 210 721 32.6 0.26 74.1 8380 7.01 0.43 5090 0.11 123 1.76
9403 3225826-002/009 0.13 21.1 17 0.04 2.88 4970 83.9 7.38 20 1600 322 845 42.8 0.36 58.3 8640 8.97 0.6 5370 0.13 141 2.5
11004 425826-002/009 0.14 22.5 22 0.04 2.58 5610 162 7.69 23.1 2160 295 933 51.5 0.39 119 8580 8.69 0.61 5110 0.14 151 3.03
12505 125826-002/009 0.16 23.7 21.1 0.04 2.68 5700 137 7.65 23.8 2120 333 1060 55.4 0.36 95 8550 9.19 0.68 5300 0.13 150 3.23
5821 6528526-003/008 0.16 28.5 6.07 0.04 2.72 4630 60.3 7.26 11.3 1200 263 824 34.1 0.17 32.2 8620 7.67 1.23 5150 0.16 133 1.96
2352 1428526-003/008 0.24 22.9 4.1 0.04 2.71 4390 44.9 6.99 12.1 751 258 775 21.8 0.15 29.4 9300 6.82 1.04 5310 0.16 130 0.96
3093 2528526-003/008 0.14 22.9 4.41 0.04 2.83 4290 70.7 7.11 10.9 939 260 744 27.8 0.15 45.2 8600 7.56 1 5200 0.16 127 1.32
8724 3828526-003/008 0.17 34.2 8.38 0.04 2.28 5200 159 7.92 14.4 1930 210 960 48.5 0.17 101 8220 9.53 1.31 5050 0.16 138 3.13
12705 5128526-003/008 0.25 39.9 10.9 0.04 3.13 6460 147 8.1 15.3 2290 405 1050 63 0.24 81.8 8560 9.87 1.83 5350 0.22 148 3.89
9821 328526-004/002 0.28 19.5 6.31 0.04 2.26 4460 129 7.68 13.4 1800 11 896 33.5 0.09 75.5 8650 7.39 0.46 4830 0.08 114 2.35
3172 3628526-004/002 0.14 22.8 3.36 0.04 2.46 4550 50.9 7.83 12.3 884 4.42 825 14.3 0.09 31.2 9200 8.75 0.31 5170 0.07 119 1.15
2153 4128526-004/002 0.13 19.3 3.08 0.04 2.45 4150 59.5 7.05 11.6 884 4.27 780 14.3 0.09 37.5 8890 7.47 0.28 4730 0.08 110 0.96
1794 3528526-004/002 0.13 29 3.55 0.04 2.79 5740 38.5 7.84 13.4 832 4.02 939 11.9 0.12 22.8 9800 11 0.36 5910 0.1 143 0.98
18705 4528526-004/002 0.35 25.4 11.6 0.09 2.35 5870 207 8.39 17.3 2930 17.5 1110 57.2 0.13 110 8540 9.6 0.57 4630 0.11 132 4.03
7171 1228526-005/007 0.15 18.8 10.8 0.04 4.78 5120 99.5 6.53 13 1830 22.6 1080 22.6 0.13 33.8 9380 8.97 0.28 5160 0.12 129 2.67
1572 6228526-005/007 0.78 18.3 5.26 0.04 3.16 4560 488 6.71 17.5 627 16.4 818 17.2 0.04 17.9 9080 6.72 2.23 6420 0.03 116 1.03
3983 2228526-005/007 0.09 13.8 6.31 0.04 4.88 3990 73.9 5.99 10.9 1190 15.3 879 15.3 0.09 33.2 8870 6.57 0.22 5170 0.09 107 1.64
4384 4928526-005/007 0.13 24.1 10.7 0.04 4.85 7400 98.6 6.87 13.3 1530 24.4 1160 20.8 0.15 47.6 9620 10.8 0.3 5100 0.1 151 1.97
10005 3328526-005/007 0.16 23.5 13.2 0.08 5.01 6200 211 7.44 16.3 2670 24.7 1270 37.2 0.14 99.2 9580 9.56 0.38 5520 0.13 138 3.84
5281 1028526-006/010 0.19 22.7 8.13 0.04 3.24 5290 122 7.46 14.5 1500 218 956 72.7 0.11 36.6 8890 8.74 3.83 5530 0.1 132 2.53

Analyst:________ QA:_______CETIS™ v1.9.2.6002-158-534-3
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CETIS Test Data Worksheet Report Date: 05 Jan-17 09:37 (p 2 of  2)
Test Code/ID: 02-7523-5120/Ef-TAL Metals

Rep PosSample

A
lum

inum

A
ntim

ony

A
rsenic

B
arium

B
eryllium

C
adm

ium

C
alcium

C
hrom

ium

C
obalt

C
opper

Iron

Lead

M
agnesium

M
anganese

M
ercury

N
ickel

Potassium

Selenium

Silver

Sodium

Thallium

Zinc

C
yanide

Vanadium
Notes

5872 1628526-006/010 0.23 18.3 8.79 0.04 3.57 4730 226 7.03 14.6 1700 292 827 92.6 0.11 81.1 8550 7.48 4.17 5270 0.07 125 2.77
3003 4728526-006/010 0.11 18.3 5.6 0.04 3.69 4460 96.1 7.39 14.4 1030 206 790 49.6 0.1 40 8610 7.25 2.86 5300 0.07 125 1.6
6824 5328526-006/010 0.3 26.5 11 0.04 4.08 6430 229 8.9 16.9 2030 407 989 105 0.15 75.2 8720 9.58 6.02 5160 0.08 144 3.33
6535 2028526-006/010 0.23 26.1 10.6 0.04 3.81 6590 183 8.08 15.9 1800 360 1040 103 0.15 55.9 8710 9.53 4.64 5310 0.08 148 3.11
3201 5928526-007/012 0.45 18.2 8.43 0.04 4.42 5080 265 7.03 18.5 916 39.9 1020 17.6 0.04 18.8 8630 6.71 2.66 5680 0.07 128 2.06
4092 6428526-007/012 0.42 16 8.63 0.04 4.33 4980 336 6.66 27.4 1030 41.6 958 21.7 0.05 25.2 8520 5.59 3.25 5550 0.07 130 2.31
2973 4628526-007/012 0.35 16.7 7.44 0.05 4.4 5220 250 7.31 20.3 882 37.2 1040 16.9 0.04 19.4 8930 5.94 2.53 5740 0.04 129 1.86
2504 3428526-007/012 0.34 18.4 6.54 0.04 4.21 4920 202 7.4 16 805 34.5 985 16.8 0.04 18.4 8570 6.51 2.09 5540 0.03 127 1.7
4915 2828526-007/012 0.54 22.3 10.8 0.04 4.74 6180 405 7.24 21.8 1200 51.3 1060 26 0.05 22.7 8420 7.25 3.9 5640 0.08 140 2.94
2281 5028526-008/006 0.45 18.5 4.29 0.04 2.39 4920 190 7.86 11.5 879 59.5 898 14.2 0.07 26.5 8870 6.6 4.27 5830 0.03 121 1.22
6202 2728526-008/006 1.06 17.8 8.03 0.04 2.5 4960 555 8.48 15.1 1820 73.3 983 31.9 0.09 93.1 8690 6.25 6.76 5880 0.03 120 2.59
3583 2128526-008/006 0.69 19.7 5.45 0.04 2.42 4950 310 8.82 14.4 1190 59.4 908 19.2 0.08 40 8590 6.93 5.05 5500 0.03 121 1.84
5054 628526-008/006 1 21.7 7.2 0.04 2.45 6030 506 8.55 14.5 1720 74.2 1020 29.3 0.1 94.6 8580 7.66 6.93 5600 0.03 129 2.49
4095 4228526-008/006 0.81 19.1 6.55 0.04 2.35 5660 344 7.92 12.9 1300 68.5 960 21.9 0.09 48.9 8490 6.8 5.63 5480 0.03 126 1.95
2501 6328526-009/001 0.16 25.1 3.51 0.04 2.36 4890 41.9 7.64 11.8 817 5.25 881 14.8 0.06 16.5 9110 7.36 0.31 5090 0.03 123 1.06
3192 5828526-009/001 0.19 21.7 4.01 0.04 2.97 4870 86.6 7.55 10.9 990 6.23 826 19.1 0.05 40.8 8850 6.13 0.35 4780 0.03 115 1.23
97.63 4828526-009/001 0.27 20.7 2.28 0.04 2.59 4610 43.2 6.75 11.2 624 2.73 837 9.8 0.05 20.2 9140 6.39 0.41 4870 0.04 122 0.74
5514 6128526-009/001 0.37 33.9 6.76 0.04 2.81 7140 111 8.2 15.9 1480 10.2 1100 30.5 0.07 50.3 9400 9.17 0.55 5370 0.03 145 1.9
5225 4428526-009/001 0.26 28.8 6.16 0.04 2.44 6470 94.2 7.76 13.4 1310 9.36 1010 27.5 0.07 40.7 8690 8.27 0.46 4930 0.03 135 1.8
4041 728526-010/011 0.41 24.1 9.08 0.05 5.07 5780 292 10.1 15.3 1940 21.1 1010 95 0.08 45.3 9230 8.9 3.45 6040 0.04 138 2.07
5832 6028526-010/011 0.48 18.3 11.3 0.04 4.84 5050 425 9.04 15.6 2440 25.6 969 132 0.08 50.7 8680 7.22 3.92 5910 0.03 120 2.68
3713 228526-010/011 0.26 18 8.24 0.04 4.53 5210 269 8.06 13.9 1790 18 943 89.2 0.07 37.9 9300 7 2.91 5780 0.03 122 1.79
3624 1928526-010/011 0.23 21.7 9.65 0.04 5.17 6540 365 9.43 15.4 2160 19.4 1100 125 0.1 108 9300 8.74 3.27 5810 0.04 139 2.19
4265 2328526-010/011 0.34 20.6 10.2 0.04 5.68 6150 320 9.29 14.7 1960 22.2 1080 109 0.09 31.7 9550 8.33 3.54 6080 0.04 134 2.28
1461 5728526-011/004 2.26 16 6.26 0.04 10.6 5560 581 8.82 27.4 842 45.6 870 23.9 0.06 26.2 9320 6.15 19.5 7100 0.04 128 1.14
1932 5228526-011/004 2.35 17.1 7.47 0.04 9.84 5260 721 8.68 30.2 957 45.7 842 27 0.06 25.6 8790 5.92 22.3 6740 0.07 125 1.43
1923 1828526-011/004 2.82 20.2 8.8 0.05 10.5 6520 753 9.23 31.2 1050 57.7 963 29.2 0.07 28.5 9290 6.87 22.2 6890 0.07 140 1.59
1964 528526-011/004 2.96 22.2 8.27 0.04 10 6750 893 8.86 30.5 1200 61.5 955 33.2 0.08 38.3 8710 7.38 24.2 6290 0.08 143 1.76
2455 5528526-011/004 3.45 22.4 9.76 0.04 9.57 6200 964 9.3 34.4 1540 59.4 898 34 0.08 31.1 8510 7.79 27.6 6380 0.08 142 2.01
1581 1328526-012/005 0.84 18.5 5.7 0.05 3.18 5090 506 6.64 18.1 649 18.9 895 18.4 0.05 18.3 9450 7.05 2.43 6750 0.04 129 0.99
3212 5628526-012/005 1.62 16.7 9.14 0.04 3 4650 1070 6.97 24.4 856 26.8 838 30.3 0.05 31.7 8970 6.2 3.59 6500 0.04 118 1.75
2913 3128526-012/005 0.1 16.5 5.79 0.04 4.5 4260 51 6.38 10.9 966 15.8 897 12.4 0.10 21.6 9190 7.76 0.24 5170 0.09 113 1.3
2724 4028526-012/005 1.54 24.6 9.6 0.04 3.16 6390 929 7.17 21.7 896 25.3 943 27.3 0.06 27.2 9000 8.61 3.52 6290 0.03 141 1.68
3155 928526-012/005 1.43 26.8 10.3 0.04 3.03 6180 979 7.29 22.9 926 25.7 931 29.4 0.07 21 8490 9.33 3.8 6290 0.03 135 1.82

Analyst:________ QA:_______CETIS™ v1.9.2.6002-158-534-3
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 1 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

Batch ID: 10-2686-8444
Start Date: 21 Nov-16 12:00
Ending Date: 19 Dec-16 12:00

Test Type: TAL Metals

Duration: 28d  0h

Protocol: Diluent: Not Applicable
Brine: Not ApplicableSpecies: Eisenia fetida

Source:

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
07-8704-8881 Aluminum 28526-001/003 failed aluminumEqual Variance t Two-Sample Test 0.0056
03-3149-0969 Aluminum 25826-002/009 failed aluminumUnequal Variance t Two-Sample Test 0.0046
07-6420-0020 Aluminum 28526-003/008 failed aluminumUnequal Variance t Two-Sample Test 0.0260
16-1353-5462 Aluminum 28526-004/002 passed aluminumUnequal Variance t Two-Sample Test 0.0732
08-6752-4957 Aluminum 28526-005/007 failed aluminumUnequal Variance t Two-Sample Test 0.0239
04-9778-8354 Aluminum 28526-006/010 failed aluminumEqual Variance t Two-Sample Test 1.9E-04
05-1058-3482 Aluminum 28526-007/012 failed aluminumEqual Variance t Two-Sample Test 8.7E-04
06-2438-0169 Aluminum 28526-008/006 failed aluminumEqual Variance t Two-Sample Test 0.0015
02-7958-9833 Aluminum 28526-009/001 failed aluminumEqual Variance t Two-Sample Test 0.0186
11-6847-3283 Aluminum 28526-010/011 failed aluminumEqual Variance t Two-Sample Test 9.5E-05
01-8232-8585 Aluminum 28526-011/004 failed aluminumEqual Variance t Two-Sample Test 0.0229
03-6376-2778 Aluminum 28526-012/005 failed aluminumEqual Variance t Two-Sample Test 0.0026
20-2900-8696 Antimony 28526-001/003 passed antimonyEqual Variance t Two-Sample Test 0.2271
12-4944-2551 Antimony 25826-002/009 failed antimonyEqual Variance t Two-Sample Test 0.0330
07-5659-8976 Antimony 28526-003/008 failed antimonyEqual Variance t Two-Sample Test 0.0015
14-0473-4878 Antimony 28526-004/002 failed antimonyEqual Variance t Two-Sample Test 0.0160
13-4292-9960 Antimony 28526-005/007 failed antimonyWilcoxon Rank Sum Two-Sample Test 0.0238
06-4407-6344 Antimony 28526-006/010 failed antimonyEqual Variance t Two-Sample Test 0.0025
15-9234-1547 Antimony 28526-007/012 failed antimonyEqual Variance t Two-Sample Test 1.2E-05
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13-6523-0303 Antimony 28526-008/006 failed antimonyUnequal Variance t Two-Sample Test 0.0015
14-0840-8018 Antimony 28526-009/001 failed antimonyEqual Variance t Two-Sample Test 0.0013
18-0130-1694 Antimony 28526-010/011 failed antimonyEqual Variance t Two-Sample Test 3.2E-04
11-4677-0621 Antimony 28526-011/004 failed antimonyUnequal Variance t Two-Sample Test 1.2E-04
06-7504-8486 Antimony 28526-012/005 failed antimonyUnequal Variance t Two-Sample Test 0.0117
04-9860-0109 Arsenic 28526-001/003 passed arsenicEqual Variance t Two-Sample Test 0.4865
05-6059-8016 Arsenic 25826-002/009 passed arsenicEqual Variance t Two-Sample Test 0.3470
11-7307-9657 Arsenic 28526-003/008 failed arsenicEqual Variance t Two-Sample Test 0.0208
01-3876-3322 Arsenic 28526-004/002 passed arsenicEqual Variance t Two-Sample Test 0.1630
00-2713-6740 Arsenic 28526-005/007 passed arsenicEqual Variance t Two-Sample Test 0.6020
11-6179-0770 Arsenic 28526-006/010 passed arsenicEqual Variance t Two-Sample Test 0.2384
15-4804-3739 Arsenic 28526-007/012 passed arsenicEqual Variance t Two-Sample Test 0.8153
00-3642-0402 Arsenic 28526-008/006 passed arsenicEqual Variance t Two-Sample Test 0.6921
12-7741-8612 Arsenic 28526-009/001 passed arsenicEqual Variance t Two-Sample Test 0.0534
11-5852-9007 Arsenic 28526-010/011 passed arsenicEqual Variance t Two-Sample Test 0.4792
11-7004-4219 Arsenic 28526-011/004 passed arsenicEqual Variance t Two-Sample Test 0.6365
10-9610-9242 Arsenic 28526-012/005 passed arsenicEqual Variance t Two-Sample Test 0.4731
20-2656-4431 Barium 28526-001/003 failed bariumEqual Variance t Two-Sample Test 0.0301
03-6085-5937 Barium 25826-002/009 failed bariumEqual Variance t Two-Sample Test 8.1E-04
05-2248-1196 Barium 28526-003/008 passed bariumEqual Variance t Two-Sample Test 0.0912
13-5023-6264 Barium 28526-004/002 passed bariumEqual Variance t Two-Sample Test 0.2961
16-4994-3617 Barium 28526-005/007 failed bariumEqual Variance t Two-Sample Test 0.0121
13-1947-1638 Barium 28526-006/010 failed bariumEqual Variance t Two-Sample Test 0.0046
08-2734-1626 Barium 28526-007/012 failed bariumEqual Variance t Two-Sample Test 0.0036
17-4016-8282 Barium 28526-008/006 passed bariumEqual Variance t Two-Sample Test 0.0649
17-2921-6244 Barium 28526-009/001 passed bariumEqual Variance t Two-Sample Test 0.5122
15-0739-5310 Barium 28526-010/011 failed bariumEqual Variance t Two-Sample Test 3.0E-04
00-9610-2321 Barium 28526-011/004 failed bariumEqual Variance t Two-Sample Test 0.0035
20-3276-8090 Barium 28526-012/005 failed bariumEqual Variance t Two-Sample Test 0.0114
07-4037-2732 Beryllium 28526-001/003 passed berylliumEqual Variance t Two-Sample Test 0.8133
02-3591-9038 Beryllium 25826-002/009 passed berylliumEqual Variance t Two-Sample Test 0.8133
16-5652-7181 Beryllium 28526-003/008 passed berylliumEqual Variance t Two-Sample Test 0.8133
00-7786-3530 Beryllium 28526-004/002 passed berylliumWilcoxon Rank Sum Two-Sample Test 0.5000
11-6525-7360 Beryllium 28526-005/007 passed berylliumWilcoxon Rank Sum Two-Sample Test 0.5000
06-5310-1057 Beryllium 28526-006/010 passed berylliumEqual Variance t Two-Sample Test 0.8917
06-4489-3628 Beryllium 28526-007/012 passed berylliumEqual Variance t Two-Sample Test 0.5000
15-2039-5105 Beryllium 28526-008/006 passed berylliumEqual Variance t Two-Sample Test 0.6962
05-1303-0667 Beryllium 28526-009/001 passed berylliumEqual Variance t Two-Sample Test 0.6962
04-5090-8035 Beryllium 28526-010/011 passed berylliumEqual Variance t Two-Sample Test 0.5000
02-8627-6924 Beryllium 28526-011/004 passed berylliumEqual Variance t Two-Sample Test 0.5000
19-6758-4519 Beryllium 28526-012/005 passed berylliumEqual Variance t Two-Sample Test 0.6531
03-6339-9626 Cadmium 28526-001/003 failed cadmiumEqual Variance t Two-Sample Test 4.7E-06
12-8544-7199 Cadmium 25826-002/009 passed cadmiumEqual Variance t Two-Sample Test 0.0684
00-3089-3360 Cadmium 28526-003/008 passed cadmiumEqual Variance t Two-Sample Test 0.1281
12-8378-2751 Cadmium 28526-004/002 passed cadmiumEqual Variance t Two-Sample Test 0.8160
11-9339-8134 Cadmium 28526-005/007 failed cadmiumWilcoxon Rank Sum Two-Sample Test 0.0040
01-4714-9670 Cadmium 28526-006/010 failed cadmiumEqual Variance t Two-Sample Test 2.9E-05
11-5688-5805 Cadmium 28526-007/012 failed cadmiumEqual Variance t Two-Sample Test <1.0E-37
07-4468-0170 Cadmium 28526-008/006 passed cadmiumEqual Variance t Two-Sample Test 0.9843
12-7936-3201 Cadmium 28526-009/001 passed cadmiumEqual Variance t Two-Sample Test 0.2761
13-4891-3997 Cadmium 28526-010/011 failed cadmiumEqual Variance t Two-Sample Test 6.7E-07
21-3667-7046 Cadmium 28526-011/004 failed cadmiumEqual Variance t Two-Sample Test <1.0E-37
18-9599-4486 Cadmium 28526-012/005 failed cadmiumWilcoxon Rank Sum Two-Sample Test 0.0040
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20-0906-2385 Calcium 28526-001/003 passed calciumEqual Variance t Two-Sample Test 0.9935
14-2158-4440 Calcium 25826-002/009 passed calciumEqual Variance t Two-Sample Test 0.9925
05-6142-4621 Calcium 28526-003/008 passed calciumEqual Variance t Two-Sample Test 0.9909
01-3729-5173 Calcium 28526-004/002 passed calciumEqual Variance t Two-Sample Test 0.9925
14-9023-2936 Calcium 28526-005/007 passed calciumEqual Variance t Two-Sample Test 0.9648
02-6518-9593 Calcium 28526-006/010 passed calciumEqual Variance t Two-Sample Test 0.9743
05-9110-9705 Calcium 28526-007/012 passed calciumEqual Variance t Two-Sample Test 0.9892
00-5754-5842 Calcium 28526-008/006 passed calciumEqual Variance t Two-Sample Test 0.9887
19-9737-8622 Calcium 28526-009/001 passed calciumEqual Variance t Two-Sample Test 0.9640
14-0228-5057 Calcium 28526-010/011 passed calciumEqual Variance t Two-Sample Test 0.9692
03-6745-6604 Calcium 28526-011/004 passed calciumEqual Variance t Two-Sample Test 0.9420
12-3909-6573 Calcium 28526-012/005 passed calciumEqual Variance t Two-Sample Test 0.9825
11-5474-5438 Chromium 28526-001/003 passed chromiumEqual Variance t Two-Sample Test 0.0590
03-1758-1437 Chromium 25826-002/009 failed chromiumEqual Variance t Two-Sample Test 0.0034
05-0491-2448 Chromium 28526-003/008 failed chromiumEqual Variance t Two-Sample Test 0.0150
17-9627-2100 Chromium 28526-004/002 passed chromiumUnequal Variance t Two-Sample Test 0.0580
03-2366-0555 Chromium 28526-005/007 failed chromiumWilcoxon Rank Sum Two-Sample Test 0.0040
15-7180-8053 Chromium 28526-006/010 failed chromiumEqual Variance t Two-Sample Test 5.1E-04
15-6051-3830 Chromium 28526-007/012 failed chromiumUnequal Variance t Two-Sample Test 9.9E-04
12-6689-9906 Chromium 28526-008/006 failed chromiumUnequal Variance t Two-Sample Test 0.0032
20-7326-3773 Chromium 28526-009/001 failed chromiumEqual Variance t Two-Sample Test 0.0110
19-4277-1419 Chromium 28526-010/011 failed chromiumUnequal Variance t Two-Sample Test 2.2E-04
00-3662-9440 Chromium 28526-011/004 failed chromiumUnequal Variance t Two-Sample Test 1.9E-04
12-5186-8814 Chromium 28526-012/005 failed chromiumUnequal Variance t Two-Sample Test 0.0120
00-2566-5472 Cobalt 28526-001/003 failed cobaltEqual Variance t Two-Sample Test 0.0037
07-3071-5803 Cobalt 25826-002/009 failed cobaltEqual Variance t Two-Sample Test 3.6E-05
09-0457-6479 Cobalt 28526-003/008 failed cobaltEqual Variance t Two-Sample Test 3.1E-04
14-3999-1215 Cobalt 28526-004/002 failed cobaltEqual Variance t Two-Sample Test 9.2E-05
10-6217-1112 Cobalt 28526-005/007 failed cobaltEqual Variance t Two-Sample Test 0.0119
01-5634-9372 Cobalt 28526-006/010 failed cobaltEqual Variance t Two-Sample Test 5.2E-04
12-9425-8544 Cobalt 28526-007/012 failed cobaltEqual Variance t Two-Sample Test 3.4E-04
16-1142-8259 Cobalt 28526-008/006 failed cobaltEqual Variance t Two-Sample Test 8.9E-06
06-5566-2278 Cobalt 28526-009/001 failed cobaltEqual Variance t Two-Sample Test 2.5E-04
06-9204-5904 Cobalt 28526-010/011 failed cobaltEqual Variance t Two-Sample Test 1.3E-05
18-6528-4364 Cobalt 28526-011/004 failed cobaltEqual Variance t Two-Sample Test 4.6E-07
01-3998-4940 Cobalt 28526-012/005 failed cobaltEqual Variance t Two-Sample Test 0.0020
04-1843-2329 Copper 28526-001/003 failed copperEqual Variance t Two-Sample Test 0.0222
01-7891-9481 Copper 25826-002/009 failed copperEqual Variance t Two-Sample Test 0.0042
02-3403-5914 Copper 28526-003/008 passed copperEqual Variance t Two-Sample Test 0.2488
03-0766-3400 Copper 28526-004/002 passed copperEqual Variance t Two-Sample Test 0.1613
09-5313-6092 Copper 28526-005/007 passed copperEqual Variance t Two-Sample Test 0.1204
12-7772-0978 Copper 28526-006/010 failed copperEqual Variance t Two-Sample Test 0.0436
20-7918-9706 Copper 28526-007/012 failed copperEqual Variance t Two-Sample Test 0.0043
02-1265-6545 Copper 28526-008/006 passed copperEqual Variance t Two-Sample Test 0.1407
08-9734-5240 Copper 28526-009/001 passed copperEqual Variance t Two-Sample Test 0.2729
19-6255-5920 Copper 28526-010/011 passed copperUnequal Variance t Two-Sample Test 0.0694
18-5930-4712 Copper 28526-011/004 failed copperEqual Variance t Two-Sample Test 1.4E-05
20-2186-4539 Copper 28526-012/005 failed copperEqual Variance t Two-Sample Test 0.0143
09-8652-6354 Iron 28526-001/003 failed ironEqual Variance t Two-Sample Test 0.0307
05-9743-7245 Iron 25826-002/009 failed ironEqual Variance t Two-Sample Test 0.0019
12-6008-8422 Iron 28526-003/008 failed ironEqual Variance t Two-Sample Test 0.0205
09-1447-6261 Iron 28526-004/002 passed ironUnequal Variance t Two-Sample Test 0.0663
11-0926-1763 Iron 28526-005/007 failed ironUnequal Variance t Two-Sample Test 0.0316
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08-8649-1241 Iron 28526-006/010 failed ironEqual Variance t Two-Sample Test 4.4E-04
11-8059-0609 Iron 28526-007/012 failed ironEqual Variance t Two-Sample Test 0.0083
11-5619-6916 Iron 28526-008/006 failed ironEqual Variance t Two-Sample Test 0.0027
17-0383-7539 Iron 28526-009/001 failed ironEqual Variance t Two-Sample Test 0.0337
15-2079-5257 Iron 28526-010/011 failed ironEqual Variance t Two-Sample Test 2.6E-06
20-2082-0029 Iron 28526-011/004 failed ironEqual Variance t Two-Sample Test 0.0066
02-9293-6590 Iron 28526-012/005 failed ironEqual Variance t Two-Sample Test 0.0368
00-9250-9314 Lead 28526-001/003 failed leadWilcoxon Rank Sum Two-Sample Test 0.0040
17-0173-1714 Lead 25826-002/009 failed leadWilcoxon Rank Sum Two-Sample Test 0.0040
10-6922-9101 Lead 28526-003/008 failed leadWilcoxon Rank Sum Two-Sample Test 0.0040
14-5003-0471 Lead 28526-004/002 failed leadUnequal Variance t Two-Sample Test 0.0258
09-6044-7381 Lead 28526-005/007 failed leadUnequal Variance t Two-Sample Test 3.1E-04
14-7331-7583 Lead 28526-006/010 failed leadUnequal Variance t Two-Sample Test 8.2E-04
11-3944-2568 Lead 28526-007/012 failed leadUnequal Variance t Two-Sample Test 7.8E-05
17-7350-9849 Lead 28526-008/006 failed leadUnequal Variance t Two-Sample Test 1.7E-05
10-0436-5670 Lead 28526-009/001 failed leadUnequal Variance t Two-Sample Test 0.0068
20-3675-5860 Lead 28526-010/011 failed leadUnequal Variance t Two-Sample Test 5.2E-05
04-7038-5260 Lead 28526-011/004 failed leadUnequal Variance t Two-Sample Test 5.3E-05
05-6951-0750 Lead 28526-012/005 failed leadUnequal Variance t Two-Sample Test 3.0E-04
12-9042-2583 Magnesium 28526-001/003 passed magnesiumEqual Variance t Two-Sample Test 0.9997
11-5273-4504 Magnesium 25826-002/009 passed magnesiumEqual Variance t Two-Sample Test 0.9996
04-0078-8630 Magnesium 28526-003/008 passed magnesiumEqual Variance t Two-Sample Test 0.9996
02-1985-4068 Magnesium 28526-004/002 passed magnesiumEqual Variance t Two-Sample Test 0.9993
12-7504-3894 Magnesium 28526-005/007 passed magnesiumEqual Variance t Two-Sample Test 0.9916
08-3389-7764 Magnesium 28526-006/010 passed magnesiumEqual Variance t Two-Sample Test 0.9994
06-5512-3842 Magnesium 28526-007/012 passed magnesiumEqual Variance t Two-Sample Test 0.9989
05-7115-6195 Magnesium 28526-008/006 passed magnesiumEqual Variance t Two-Sample Test 0.9995
05-7337-7953 Magnesium 28526-009/001 passed magnesiumEqual Variance t Two-Sample Test 0.9992
12-2820-6676 Magnesium 28526-010/011 passed magnesiumEqual Variance t Two-Sample Test 0.9985
10-7061-2137 Magnesium 28526-011/004 passed magnesiumEqual Variance t Two-Sample Test 0.9997
00-4541-2651 Magnesium 28526-012/005 passed magnesiumEqual Variance t Two-Sample Test 0.9998
10-2482-7785 Manganese 28526-001/003 passed manganeseEqual Variance t Two-Sample Test 0.9851
02-5315-9769 Manganese 25826-002/009 passed manganeseEqual Variance t Two-Sample Test 0.2766
04-4953-5602 Manganese 28526-003/008 passed manganeseEqual Variance t Two-Sample Test 0.4213
03-3733-6497 Manganese 28526-004/002 passed manganeseEqual Variance t Two-Sample Test 0.8380
19-4522-4203 Manganese 28526-005/007 passed manganeseEqual Variance t Two-Sample Test 0.9663
11-5284-2654 Manganese 28526-006/010 failed manganeseEqual Variance t Two-Sample Test 0.0020
07-3166-3222 Manganese 28526-007/012 passed manganeseEqual Variance t Two-Sample Test 0.9903
01-5550-2161 Manganese 28526-008/006 passed manganeseEqual Variance t Two-Sample Test 0.9664
13-3794-4817 Manganese 28526-009/001 passed manganeseEqual Variance t Two-Sample Test 0.9800
06-5605-4811 Manganese 28526-010/011 failed manganeseEqual Variance t Two-Sample Test 4.3E-05
12-8176-1679 Manganese 28526-011/004 passed manganeseEqual Variance t Two-Sample Test 0.8822
20-3819-7373 Manganese 28526-012/005 passed manganeseEqual Variance t Two-Sample Test 0.9620
04-9686-5524 Mercury 28526-001/003 failed mercuryEqual Variance t Two-Sample Test 2.0E-06
03-1848-2742 Mercury 25826-002/009 failed mercuryUnequal Variance t Two-Sample Test 7.8E-05
17-8980-6213 Mercury 28526-003/008 failed mercuryEqual Variance t Two-Sample Test 3.3E-05
10-6231-8909 Mercury 28526-004/002 failed mercuryEqual Variance t Two-Sample Test 2.2E-04
13-5512-4167 Mercury 28526-005/007 failed mercuryEqual Variance t Two-Sample Test 0.0076
02-5711-0364 Mercury 28526-006/010 failed mercuryEqual Variance t Two-Sample Test 5.7E-05
20-6140-9768 Mercury 28526-007/012 passed mercuryEqual Variance t Two-Sample Test 0.9013
18-8188-4416 Mercury 28526-008/006 failed mercuryEqual Variance t Two-Sample Test 2.0E-04
01-6948-3796 Mercury 28526-009/001 failed mercuryEqual Variance t Two-Sample Test 0.0491
15-1627-0960 Mercury 28526-010/011 failed mercuryEqual Variance t Two-Sample Test 1.1E-04
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08-8777-1073 Mercury 28526-011/004 failed mercuryEqual Variance t Two-Sample Test 0.0062
10-1546-5882 Mercury 28526-012/005 passed mercuryEqual Variance t Two-Sample Test 0.0802
19-2353-2879 Nickel 28526-001/003 failed nickelEqual Variance t Two-Sample Test 0.0156
08-4502-3324 Nickel 25826-002/009 failed nickelUnequal Variance t Two-Sample Test 0.0074
13-2624-1861 Nickel 28526-003/008 failed nickelUnequal Variance t Two-Sample Test 0.0258
08-5322-9070 Nickel 28526-004/002 failed nickelUnequal Variance t Two-Sample Test 0.0439
11-4483-9598 Nickel 28526-005/007 passed nickelUnequal Variance t Two-Sample Test 0.0596
08-0427-5599 Nickel 28526-006/010 failed nickelEqual Variance t Two-Sample Test 0.0014
21-3486-9015 Nickel 28526-007/012 passed nickelEqual Variance t Two-Sample Test 0.1889
09-7237-8186 Nickel 28526-008/006 failed nickelUnequal Variance t Two-Sample Test 0.0204
07-6742-9918 Nickel 28526-009/001 failed nickelEqual Variance t Two-Sample Test 0.0291
15-3272-5797 Nickel 28526-010/011 failed nickelUnequal Variance t Two-Sample Test 0.0293
17-4209-5045 Nickel 28526-011/004 failed nickelEqual Variance t Two-Sample Test 0.0051
00-3480-7647 Nickel 28526-012/005 passed nickelEqual Variance t Two-Sample Test 0.0721
08-9564-8273 Potassium 28526-001/003 passed potassiumEqual Variance t Two-Sample Test 0.9764
20-1882-9675 Potassium 25826-002/009 passed potassiumEqual Variance t Two-Sample Test 0.9983
04-3256-8470 Potassium 28526-003/008 passed potassiumEqual Variance t Two-Sample Test 0.9913
07-2473-0541 Potassium 28526-004/002 passed potassiumEqual Variance t Two-Sample Test 0.8338
17-0038-9475 Potassium 28526-005/007 passed potassiumEqual Variance t Two-Sample Test 0.4316
11-2446-8775 Potassium 28526-006/010 passed potassiumEqual Variance t Two-Sample Test 0.9993
12-9697-2287 Potassium 28526-007/012 passed potassiumEqual Variance t Two-Sample Test 0.9993
03-5056-5046 Potassium 28526-008/006 passed potassiumEqual Variance t Two-Sample Test 0.9995
20-8872-8599 Potassium 28526-009/001 passed potassiumEqual Variance t Two-Sample Test 0.9076
17-0323-3930 Potassium 28526-010/011 passed potassiumEqual Variance t Two-Sample Test 0.6312
14-9658-5934 Potassium 28526-011/004 passed potassiumEqual Variance t Two-Sample Test 0.9456
06-4605-0775 Potassium 28526-012/005 passed potassiumEqual Variance t Two-Sample Test 0.8907
09-9168-0798 Selenium 28526-001/003 passed seleniumEqual Variance t Two-Sample Test 0.1761
11-5227-8080 Selenium 25826-002/009 failed seleniumEqual Variance t Two-Sample Test 0.0156
13-9422-2906 Selenium 28526-003/008 passed seleniumEqual Variance t Two-Sample Test 0.0573
18-8396-3507 Selenium 28526-004/002 failed seleniumEqual Variance t Two-Sample Test 0.0261
18-8560-8698 Selenium 28526-005/007 passed seleniumEqual Variance t Two-Sample Test 0.0651
04-4238-6845 Selenium 28526-006/010 failed seleniumEqual Variance t Two-Sample Test 0.0271
12-6182-9424 Selenium 28526-007/012 passed seleniumEqual Variance t Two-Sample Test 0.7640
01-8410-7439 Selenium 28526-008/006 passed seleniumEqual Variance t Two-Sample Test 0.5105
15-9594-2325 Selenium 28526-009/001 passed seleniumEqual Variance t Two-Sample Test 0.2336
01-6150-5306 Selenium 28526-010/011 passed seleniumEqual Variance t Two-Sample Test 0.0585
08-4616-5079 Selenium 28526-011/004 passed seleniumEqual Variance t Two-Sample Test 0.5251
12-0119-5950 Selenium 28526-012/005 passed seleniumEqual Variance t Two-Sample Test 0.1329
10-1614-9916 Silver 28526-001/003 failed silverEqual Variance t Two-Sample Test 5.7E-06
00-6240-2861 Silver 25826-002/009 failed silverEqual Variance t Two-Sample Test 0.0010
20-1596-0498 Silver 28526-003/008 failed silverEqual Variance t Two-Sample Test 9.5E-05
17-3640-0492 Silver 28526-004/002 passed silverEqual Variance t Two-Sample Test 0.0504
03-3807-2528 Silver 28526-005/007 failed silverWilcoxon Rank Sum Two-Sample Test 0.0397
12-9426-1273 Silver 28526-006/010 failed silverUnequal Variance t Two-Sample Test 7.4E-04
00-8831-7714 Silver 28526-007/012 failed silverUnequal Variance t Two-Sample Test 5.9E-04
01-5223-4428 Silver 28526-008/006 failed silverUnequal Variance t Two-Sample Test 2.1E-04
00-7321-1096 Silver 28526-009/001 failed silverEqual Variance t Two-Sample Test 0.0235
14-7673-2824 Silver 28526-010/011 failed silverEqual Variance t Two-Sample Test <1.0E-37
16-5255-9082 Silver 28526-011/004 failed silverUnequal Variance t Two-Sample Test 3.4E-05
20-7489-4591 Silver 28526-012/005 failed silverUnequal Variance t Two-Sample Test 0.0104
16-0322-5650 Sodium 28526-001/003 passed sodiumEqual Variance t Two-Sample Test 0.9999
13-3233-1686 Sodium 25826-002/009 passed sodiumEqual Variance t Two-Sample Test 0.9761
07-7743-3359 Sodium 28526-003/008 passed sodiumEqual Variance t Two-Sample Test 0.9965
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 6 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
17-0663-1507 Sodium 28526-004/002 passed sodiumEqual Variance t Two-Sample Test 0.9484
02-2170-5335 Sodium 28526-005/007 passed sodiumEqual Variance t Two-Sample Test 0.5304
18-6398-7405 Sodium 28526-006/010 passed sodiumEqual Variance t Two-Sample Test 0.9697
19-5270-9101 Sodium 28526-007/012 failed sodiumEqual Variance t Two-Sample Test 0.0404
03-6545-5364 Sodium 28526-008/006 passed sodiumEqual Variance t Two-Sample Test 0.0708
06-8470-3158 Sodium 28526-009/001 passed sodiumEqual Variance t Two-Sample Test 0.9983
10-4397-8130 Sodium 28526-010/011 failed sodiumEqual Variance t Two-Sample Test 4.0E-04
11-9785-2436 Sodium 28526-011/004 failed sodiumEqual Variance t Two-Sample Test 4.2E-05
09-3476-0103 Sodium 28526-012/005 failed sodiumUnequal Variance t Two-Sample Test 0.0317
21-1138-5301 Thallium 28526-001/003 failed thalliumUnequal Variance t Two-Sample Test 0.0365
03-0899-5718 Thallium 25826-002/009 failed thalliumEqual Variance t Two-Sample Test <1.0E-37
16-5593-6737 Thallium 28526-003/008 failed thalliumWilcoxon Rank Sum Two-Sample Test 0.0040
14-5993-9630 Thallium 28526-004/002 failed thalliumUnequal Variance t Two-Sample Test 8.2E-04
07-5930-3243 Thallium 28526-005/007 failed thalliumUnequal Variance t Two-Sample Test 0.0129
01-0868-1964 Thallium 28526-006/010 failed thalliumEqual Variance t Two-Sample Test 2.5E-05
04-4338-0574 Thallium 28526-007/012 failed thalliumUnequal Variance t Two-Sample Test 0.0377
08-9523-9947 Thallium 28526-008/006 passed thalliumEqual Variance t Two-Sample Test 0.9294
04-2012-3635 Thallium 28526-009/001 passed thalliumWilcoxon Rank Sum Two-Sample Test 0.9167
21-0157-7994 Thallium 28526-010/011 passed thalliumEqual Variance t Two-Sample Test 0.2898
04-2261-2507 Thallium 28526-011/004 failed thalliumUnequal Variance t Two-Sample Test 0.0073
04-5303-4689 Thallium 28526-012/005 passed thalliumWilcoxon Rank Sum Two-Sample Test 0.3413
11-0553-8262 Vanadium 28526-001/003 failed vanadiumEqual Variance t Two-Sample Test 0.0058
15-1785-4772 Vanadium 25826-002/009 failed vanadiumEqual Variance t Two-Sample Test 0.0011
07-8146-1489 Vanadium 28526-003/008 failed vanadiumUnequal Variance t Two-Sample Test 0.0277
01-0736-4968 Vanadium 28526-004/002 passed vanadiumUnequal Variance t Two-Sample Test 0.0651
13-8082-6240 Vanadium 28526-005/007 failed vanadiumUnequal Variance t Two-Sample Test 0.0199
15-8233-0889 Vanadium 28526-006/010 failed vanadiumEqual Variance t Two-Sample Test 1.5E-04
19-2406-9944 Vanadium 28526-007/012 failed vanadiumEqual Variance t Two-Sample Test 1.7E-04
04-2241-8777 Vanadium 28526-008/006 failed vanadiumEqual Variance t Two-Sample Test 7.2E-04
07-9068-7129 Vanadium 28526-009/001 failed vanadiumEqual Variance t Two-Sample Test 0.0198
12-2448-9638 Vanadium 28526-010/011 failed vanadiumEqual Variance t Two-Sample Test 1.7E-05
09-2804-9772 Vanadium 28526-011/004 failed vanadiumEqual Variance t Two-Sample Test 7.7E-04
07-5341-6471 Vanadium 28526-012/005 failed vanadiumEqual Variance t Two-Sample Test 0.0018
10-0343-2541 Zinc 28526-001/003 passed zincEqual Variance t Two-Sample Test 0.9000
11-4582-6311 Zinc 25826-002/009 passed zincEqual Variance t Two-Sample Test 0.2934
09-1685-9441 Zinc 28526-003/008 passed zincEqual Variance t Two-Sample Test 0.5474
20-5834-7955 Zinc 28526-004/002 passed zincEqual Variance t Two-Sample Test 0.8896
06-0025-4478 Zinc 28526-005/007 passed zincEqual Variance t Two-Sample Test 0.7629
16-5758-5718 Zinc 28526-006/010 passed zincEqual Variance t Two-Sample Test 0.5619
17-8660-0427 Zinc 28526-007/012 passed zincEqual Variance t Two-Sample Test 0.7503
04-6593-0310 Zinc 28526-008/006 passed zincEqual Variance t Two-Sample Test 0.9375
09-6119-4019 Zinc 28526-009/001 passed zincEqual Variance t Two-Sample Test 0.8054
04-0284-0457 Zinc 28526-010/011 passed zincEqual Variance t Two-Sample Test 0.7405
13-9894-4260 Zinc 28526-011/004 passed zincEqual Variance t Two-Sample Test 0.5283
04-8713-5436 Zinc 28526-012/005 passed zincEqual Variance t Two-Sample Test 0.8284
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Code Mean Min Max Std DevCount CV%Std ErrSample

Aluminum Summary

95% LCL 95% UCL %Effect
28525-000 128 78.2 214 52.35 40.94%23.462.9 193 0.00%LC
28526-001/003 402 94.3 561 1795 44.59%80.2179 625 -214.50%
25826-002/009 862 429 1250 3445 39.91%154435 1290 -574.44%
28526-003/008 654 235 1270 4265 65.22%191124 1180 -411.26%
28526-004/002 713 179 1870 7255 101.70%324-187 1610 -457.42%
28526-005/007 542 157 1000 3245 59.80%145140 944 -323.97%
28526-006/010 550 300 682 1525 27.63%68361 739 -330.23%
28526-007/012 353 250 491 96.25 27.22%43234 473 -176.44%
28526-008/006 424 228 620 1485 34.98%66.3240 608 -231.66%
28526-009/001 348 97.6 551 1905 54.65%85112 584 -172.15%
28526-010/011 429 362 583 89.75 20.91%40.1318 541 -235.73%
28526-011/004 194 146 245 355 18.03%15.7151 238 -52.07%
28526-012/005 271 158 321 66.35 24.44%29.7189 354 -112.30%

Code Mean Min Max Std DevCount CV%Std ErrSample

Antimony Summary

95% LCL 95% UCL %Effect
28525-000 0.0814 0.045 0.11 0.03195 39.14%0.01420.0418 0.121 0.00%LC
28526-001/003 0.0982 0.04 0.13 0.03565 36.24%0.01590.054 0.142 -20.64%
25826-002/009 0.123 0.09 0.16 0.02995 24.32%0.01340.0859 0.16 -51.11%
28526-003/008 0.192 0.14 0.25 0.04975 25.88%0.02220.13 0.254 -135.87%
28526-004/002 0.206 0.13 0.35 0.1035 49.81%0.04590.0786 0.333 -153.07%
28526-005/007 0.261 0.086 0.78 0.2915 111.56%0.13-0.101 0.623 -220.88%
28526-006/010 0.212 0.11 0.3 0.06945 32.75%0.0310.126 0.298 -160.44%
28526-007/012 0.42 0.34 0.54 0.08155 19.42%0.03650.319 0.521 -415.97%
28526-008/006 0.802 0.45 1.06 0.2465 30.69%0.110.496 1.11 -885.26%
28526-009/001 0.25 0.16 0.37 0.08155 32.62%0.03650.149 0.351 -207.13%
28526-010/011 0.344 0.23 0.48 0.1045 30.11%0.04630.215 0.473 -322.60%
28526-011/004 2.77 2.26 3.45 0.4845 17.49%0.2172.17 3.37 -3300.49
28526-012/005 1.11 0.1 1.62 0.645 57.90%0.2860.311 1.9 -1258.72

Code Mean Min Max Std DevCount CV%Std ErrSample

Arsenic Summary

95% LCL 95% UCL %Effect
28525-000 20.4 16.9 26 4.295 21.02%1.9215.1 25.7 0.00%LC
28526-001/003 20.5 17.7 23.8 2.795 13.61%1.2517 24 -0.39%
25826-002/009 21.3 16.9 23.7 2.655 12.41%1.1818.1 24.6 -4.51%
28526-003/008 29.7 22.9 39.9 7.395 24.89%3.320.5 38.9 -45.35%
28526-004/002 23.2 19.3 29 4.115 17.71%1.8418.1 28.3 -13.61%
28526-005/007 19.7 13.8 24.1 4.225 21.44%1.8914.5 24.9 3.53%
28526-006/010 22.4 18.3 26.5 4.015 17.90%1.7917.4 27.4 -9.60%
28526-007/012 18.3 16 22.3 2.445 13.33%1.0915.3 21.4 10.28%
28526-008/006 19.4 17.8 21.7 1.495 7.68%0.66517.5 21.2 5.19%
28526-009/001 26 20.7 33.9 5.425 20.83%2.4319.3 32.8 -27.52%
28526-010/011 20.5 18 24.1 2.525 12.29%1.1317.4 23.7 -0.59%
28526-011/004 19.6 16 22.4 2.925 14.93%1.3116 23.2 4.11%
28526-012/005 20.6 16.5 26.8 4.775 23.11%2.1314.7 26.5 -0.98%
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Code Mean Min Max Std DevCount CV%Std ErrSample

Barium Summary

95% LCL 95% UCL %Effect
28525-000 4.58 2.95 7.55 1.755 38.16%0.7822.41 6.75 0.00%LC
28526-001/003 7.95 4.36 12.5 2.975 37.33%1.334.26 11.6 -73.54%
25826-002/009 16.4 10.8 22 5.375 32.83%2.49.69 23 -257.21%
28526-003/008 6.77 4.1 10.9 2.875 42.31%1.283.21 10.3 -47.86%
28526-004/002 5.58 3.08 11.6 3.615 64.66%1.611.1 10.1 -21.83%
28526-005/007 9.25 5.26 13.2 3.345 36.11%1.495.1 13.4 -102.05%
28526-006/010 8.82 5.6 11 2.175 24.55%0.9696.13 11.5 -92.66%
28526-007/012 8.37 6.54 10.8 1.65 19.07%0.7146.39 10.3 -82.71%
28526-008/006 6.3 4.29 8.03 1.475 23.30%0.6574.48 8.13 -37.64%
28526-009/001 4.54 2.28 6.76 1.875 41.17%0.8372.22 6.87 0.79%
28526-010/011 9.69 8.24 11.3 1.155 11.91%0.5168.26 11.1 -111.66%
28526-011/004 8.11 6.26 9.76 1.335 16.37%0.5946.46 9.76 -77.12%
28526-012/005 8.11 5.7 10.3 2.195 27.08%0.9825.38 10.8 -76.99%

Code Mean Min Max Std DevCount CV%Std ErrSample

Beryllium Summary

95% LCL 95% UCL %Effect
28525-000 0.041 0.035 0.045 0.004185 10.20%0.001870.0358 0.0462 0.00%LC
28526-001/003 0.039 0.035 0.04 0.002245 5.73%0.0010.0362 0.0418 4.88%
25826-002/009 0.039 0.035 0.04 0.002245 5.73%0.0010.0362 0.0418 4.88%
28526-003/008 0.039 0.035 0.04 0.002245 5.73%0.0010.0362 0.0418 4.88%
28526-004/002 0.049 0.04 0.085 0.02015 41.07%0.0090.024 0.074 -19.51%
28526-005/007 0.0486 0.04 0.083 0.01925 39.57%0.00860.0247 0.0725 -18.54%
28526-006/010 0.038 0.035 0.04 0.002745 7.21%0.001220.0346 0.0414 7.32%
28526-007/012 0.041 0.04 0.045 0.002245 5.45%0.0010.0382 0.0438 0.00%
28526-008/006 0.04 0.04 0.04 05 0.00%00.04 0.04 2.44%
28526-009/001 0.04 0.04 0.04 05 0.00%00.04 0.04 2.44%
28526-010/011 0.041 0.04 0.045 0.002245 5.45%0.0010.0382 0.0438 0.00%
28526-011/004 0.041 0.04 0.045 0.002245 5.45%0.0010.0382 0.0438 0.00%
28526-012/005 0.04 0.035 0.045 0.003545 8.84%0.001580.0356 0.0444 2.44%

Code Mean Min Max Std DevCount CV%Std ErrSample

Cadmium Summary

95% LCL 95% UCL %Effect
28525-000 2.56 2.44 2.65 0.1025 3.98%0.04552.43 2.68 0.00%LC
28526-001/003 3.25 3.06 3.37 0.1215 3.70%0.05393.1 3.4 -27.21%
25826-002/009 2.75 2.51 3.08 0.2335 8.48%0.1042.46 3.04 -7.35%
28526-003/008 2.73 2.28 3.13 0.3055 11.17%0.1372.35 3.11 -6.88%
28526-004/002 2.46 2.26 2.79 0.2015 8.15%0.08972.21 2.71 3.75%
28526-005/007 4.54 3.16 5.01 0.7745 17.06%0.3463.58 5.5 -77.33%
28526-006/010 3.68 3.24 4.08 0.3095 8.41%0.1383.29 4.06 -43.78%
28526-007/012 4.42 4.21 4.74 0.1975 4.45%0.0884.18 4.66 -72.79%
28526-008/006 2.42 2.35 2.5 0.05725 2.36%0.02562.35 2.49 5.32%
28526-009/001 2.63 2.36 2.97 0.2545 9.65%0.1142.32 2.95 -2.97%
28526-010/011 5.06 4.53 5.68 0.4265 8.42%0.1914.53 5.59 -97.73%
28526-011/004 10.1 9.57 10.6 0.4385 4.34%0.1969.56 10.6 -294.92%
28526-012/005 3.37 3 4.5 0.6345 18.80%0.2842.59 4.16 -31.90%
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Code Mean Min Max Std DevCount CV%Std ErrSample

Calcium Summary

95% LCL 95% UCL %Effect
28525-000 7410 6220 9960 15905 21.46%7115430 9380 0.00%LC
28526-001/003 4950 4260 5760 6865 13.88%3074090 5800 33.22%
25826-002/009 4940 3660 5700 8225 16.66%3683910 5960 33.35%
28526-003/008 4990 4290 6460 8925 17.87%3993890 6100 32.57%
28526-004/002 4950 4150 5870 7925 15.99%3543970 5940 33.11%
28526-005/007 5450 3990 7400 13605 24.93%6083770 7140 26.36%
28526-006/010 5500 4460 6590 9715 17.66%4344290 6710 25.74%
28526-007/012 5280 4920 6180 5185 9.82%2324630 5920 28.76%
28526-008/006 5300 4920 6030 5115 9.64%2294670 5940 28.38%
28526-009/001 5600 4610 7140 11305 20.27%5074190 7000 24.44%
28526-010/011 5750 5050 6540 6265 10.89%2804970 6520 22.41%
28526-011/004 6060 5260 6750 6325 10.43%2835270 6840 18.20%
28526-012/005 5310 4260 6390 9375 17.63%4194150 6480 28.25%

Code Mean Min Max Std DevCount CV%Std ErrSample

Chromium Summary

95% LCL 95% UCL %Effect
28525-000 32.5 18 52.3 12.85 39.45%5.7416.6 48.5 0.00%LC
28526-001/003 63.8 23.7 125 37.85 59.29%16.916.8 111 -96.19%
25826-002/009 106 50.9 162 43.85 41.19%19.652 161 -226.98%
28526-003/008 96.4 44.9 159 52.75 54.64%23.631 162 -196.19%
28526-004/002 97 38.5 207 70.85 73.05%31.79.01 185 -198.03%
28526-005/007 194 73.9 488 1735 88.88%77.2-20.1 409 -496.80%
28526-006/010 171 96.1 229 60.35 35.22%2796.3 246 -426.18%
28526-007/012 292 202 405 79.55 27.27%35.6193 390 -796.13%
28526-008/006 381 190 555 1495 39.10%66.6196 566 -1070.87
28526-009/001 75.4 41.9 111 31.25 41.45%1436.6 114 -131.65%
28526-010/011 334 269 425 62.15 18.58%27.8257 411 -927.04%
28526-011/004 782 581 964 1505 19.22%67.2596 969 -2304.43
28526-012/005 707 51 1070 4265 60.25%190178 1240 -2072.71

Code Mean Min Max Std DevCount CV%Std ErrSample

Cobalt Summary

95% LCL 95% UCL %Effect
28525-000 5.85 5.25 6.44 0.4475 7.64%0.25.29 6.4 0.00%LC
28526-001/003 6.87 6.12 7.34 0.4615 6.72%0.2066.3 7.44 -17.44%
25826-002/009 7.62 7.32 8.04 0.2875 3.77%0.1287.26 7.97 -30.23%
28526-003/008 7.48 6.99 8.1 0.5015 6.70%0.2246.85 8.1 -27.84%
28526-004/002 7.76 7.05 8.39 0.4795 6.18%0.2147.16 8.35 -32.66%
28526-005/007 6.71 5.99 7.44 0.5275 7.85%0.2366.05 7.36 -14.71%
28526-006/010 7.77 7.03 8.9 0.7355 9.46%0.3296.86 8.68 -32.90%
28526-007/012 7.13 6.66 7.4 0.2955 4.14%0.1326.76 7.49 -21.89%
28526-008/006 8.33 7.86 8.82 0.4185 5.02%0.1877.81 8.85 -42.37%
28526-009/001 7.58 6.75 8.2 0.5275 6.95%0.2366.93 8.23 -29.62%
28526-010/011 9.18 8.06 10.1 0.7415 8.07%0.3318.26 10.1 -57.05%
28526-011/004 8.98 8.68 9.3 0.2725 3.02%0.1218.64 9.32 -53.52%
28526-012/005 6.89 6.38 7.29 0.3775 5.47%0.1686.42 7.36 -17.82%
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Code Mean Min Max Std DevCount CV%Std ErrSample

Copper Summary

95% LCL 95% UCL %Effect
28525-000 11.3 7.86 18.6 4.475 39.70%25.71 16.8 0.00%LC
28526-001/003 17.1 14.5 22.3 3.125 18.30%1.413.2 20.9 -51.62%
25826-002/009 20 16.5 23.8 3.435 17.16%1.5415.8 24.3 -77.92%
28526-003/008 12.8 10.9 15.3 1.955 15.21%0.87110.4 15.2 -13.76%
28526-004/002 13.6 11.6 17.3 2.215 16.22%0.98610.9 16.3 -20.87%
28526-005/007 14.2 10.9 17.5 2.675 18.78%1.1910.9 17.5 -26.20%
28526-006/010 15.3 14.4 16.9 1.15 7.22%0.49313.9 16.6 -35.62%
28526-007/012 20.8 16 27.4 4.285 20.56%1.9115.5 26.1 -84.86%
28526-008/006 13.7 11.5 15.1 1.465 10.70%0.65511.9 15.5 -21.58%
28526-009/001 12.6 10.9 15.9 2.065 16.32%0.92210.1 15.2 -12.34%
28526-010/011 15 13.9 15.6 0.6915 4.61%0.30914.1 15.8 -33.13%
28526-011/004 30.7 27.4 34.4 2.515 8.15%1.1227.6 33.9 -173.20%
28526-012/005 19.6 10.9 24.4 5.395 27.51%2.4112.9 26.3 -74.19%

Code Mean Min Max Std DevCount CV%Std ErrSample

Iron Summary

95% LCL 95% UCL %Effect
28525-000 688 568 909 1385 20.04%61.7517 859 0.00%LC
28526-001/003 1060 565 1570 3615 33.93%161615 1510 -54.56%
25826-002/009 1630 1010 2160 5075 31.04%2271000 2260 -137.50%
28526-003/008 1420 751 2290 6605 46.44%295602 2240 -106.69%
28526-004/002 1470 832 2930 9135 62.28%408332 2600 -113.08%
28526-005/007 1570 627 2670 7605 48.45%340625 2510 -128.11%
28526-006/010 1610 1030 2030 3775 23.40%1691140 2080 -134.30%
28526-007/012 967 805 1200 1545 15.89%68.7776 1160 -40.49%
28526-008/006 1380 879 1820 3885 28.09%174900 1860 -100.84%
28526-009/001 1040 624 1480 3515 33.58%157609 1480 -51.77%
28526-010/011 2060 1790 2440 2515 12.19%1121750 2370 -199.13%
28526-011/004 1120 842 1540 2705 24.15%121783 1450 -62.47%
28526-012/005 859 649 966 1245 14.43%55.4705 1010 -24.80%

Code Mean Min Max Std DevCount CV%Std ErrSample

Lead Summary

95% LCL 95% UCL %Effect
28525-000 0.91 0.43 1.84 0.5485 60.26%0.2450.229 1.59 0.00%LC
28526-001/003 16.7 10.2 19.7 3.745 22.48%1.6712 21.3 -1730.77
25826-002/009 289 210 333 48.25 16.67%21.6230 349 -31702.20
28526-003/008 279 210 405 73.65 26.38%32.9188 371 -30581.32
28526-004/002 8.24 4.02 17.5 5.955 72.17%2.660.856 15.6 -805.71%
28526-005/007 20.7 15.3 24.7 4.55 21.75%2.0115.1 26.3 -2172.53
28526-006/010 297 206 407 87.55 29.50%39.1188 405 -32493.41
28526-007/012 40.9 34.5 51.3 6.415 15.67%2.8732.9 48.9 -4394.51
28526-008/006 67 59.4 74.2 7.215 10.76%3.2258 75.9 -7260.44
28526-009/001 6.75 2.73 10.2 3.065 45.27%1.372.96 10.6 -642.20%
28526-010/011 21.3 18 25.6 2.915 13.68%1.317.6 24.9 -2236.26
28526-011/004 54 45.6 61.5 7.725 14.31%3.4544.4 63.6 -5831.87
28526-012/005 22.5 15.8 26.8 4.865 21.59%2.1716.5 28.5 -2372.53
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 11 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Magnesium Summary

95% LCL 95% UCL %Effect
28525-000 1410 1230 1710 1935 13.73%86.31170 1650 0.00%LC
28526-001/003 881 804 979 80.25 9.10%35.9782 981 37.33%
25826-002/009 868 721 1060 1335 15.30%59.4703 1030 38.25%
28526-003/008 871 744 1050 1305 14.92%58.1709 1030 38.08%
28526-004/002 910 780 1110 1285 14.03%57.1752 1070 35.28%
28526-005/007 1040 818 1270 1905 18.23%84.9806 1280 25.93%
28526-006/010 920 790 1040 1075 11.65%48787 1050 34.54%
28526-007/012 1010 958 1060 41.25 4.07%18.4961 1060 27.98%
28526-008/006 954 898 1020 51.25 5.37%22.9890 1020 32.16%
28526-009/001 931 826 1100 1205 12.84%53.5782 1080 33.80%
28526-010/011 1020 943 1100 68.25 6.69%30.5936 1110 27.43%
28526-011/004 906 842 963 52.75 5.82%23.6840 971 35.59%
28526-012/005 901 838 943 40.95 4.54%18.3850 952 35.93%

Code Mean Min Max Std DevCount CV%Std ErrSample

Manganese Summary

95% LCL 95% UCL %Effect
28525-000 37.1 25.5 58.8 12.75 34.12%5.6621.4 52.8 0.00%LC
28526-001/003 19.8 8.47 29.1 7.515 38.03%3.3610.4 29.1 46.78%
25826-002/009 41.9 27.4 55.4 125 28.51%5.3527.1 56.8 -12.98%
28526-003/008 39 21.8 63 16.75 42.70%7.4518.3 59.7 -5.17%
28526-004/002 26.2 11.9 57.2 19.45 73.85%8.672.18 50.3 29.31%
28526-005/007 22.6 15.3 37.2 8.645 38.21%3.8711.9 33.4 39.06%
28526-006/010 84.6 49.6 105 23.45 27.64%10.555.6 114 -127.86%
28526-007/012 19.8 16.8 26 4.015 20.25%1.7914.8 24.8 46.66%
28526-008/006 23.3 14.2 31.9 7.275 31.21%3.2514.3 32.3 37.23%
28526-009/001 20.3 9.8 30.5 8.635 42.42%3.869.63 31.1 45.20%
28526-010/011 110 89.2 132 18.55 16.80%8.2787.1 133 -196.44%
28526-011/004 29.5 23.9 34 4.235 14.36%1.8924.2 34.7 20.64%
28526-012/005 23.6 12.4 30.3 7.825 33.20%3.513.8 33.3 36.53%

Code Mean Min Max Std DevCount CV%Std ErrSample

Mercury Summary

95% LCL 95% UCL %Effect
28525-000 0.0496 0.041 0.06 0.009135 18.40%0.004080.0383 0.0609 0.00%LC
28526-001/003 0.123 0.111 0.139 0.01185 9.53%0.005260.109 0.138 -148.79%
25826-002/009 0.34 0.264 0.385 0.04585 13.50%0.02050.283 0.397 -584.68%
28526-003/008 0.175 0.149 0.237 0.03595 20.56%0.01610.13 0.219 -252.42%
28526-004/002 0.103 0.086 0.127 0.01865 18.14%0.008320.0795 0.126 -106.85%
28526-005/007 0.11 0.043 0.147 0.04315 39.10%0.01930.0567 0.164 -122.18%
28526-006/010 0.125 0.099 0.148 0.02225 17.83%0.009940.097 0.152 -151.21%
28526-007/012 0.0428 0.038 0.052 0.005815 13.56%0.00260.0356 0.05 13.71%
28526-008/006 0.0852 0.071 0.098 0.01025 11.95%0.004550.0726 0.0978 -71.77%
28526-009/001 0.0604 0.051 0.072 0.009135 15.11%0.004080.0491 0.0717 -21.77%
28526-010/011 0.084 0.074 0.096 0.0085 9.52%0.003580.0741 0.0939 -69.35%
28526-011/004 0.0696 0.058 0.084 0.01055 15.12%0.004710.0565 0.0827 -40.32%
28526-012/005 0.0654 0.05 0.101 0.02095 32.01%0.009360.0394 0.0914 -31.85%
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 12 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Nickel Summary

95% LCL 95% UCL %Effect
28525-000 18.1 11.8 26.4 6.035 33.30%2.710.6 25.6 0.00%LC
28526-001/003 45.9 18.5 80.9 23.15 50.26%10.317.3 74.6 -153.70%
25826-002/009 76.9 38.2 119 31.45 40.86%14.137.9 116 -324.97%
28526-003/008 57.9 29.4 101 31.95 55.02%14.318.3 97.5 -220.00%
28526-004/002 55.4 22.8 110 36.65 66.04%16.49.97 101 -206.08%
28526-005/007 46.3 17.9 99.2 31.45 67.68%147.4 85.3 -156.02%
28526-006/010 57.8 36.6 81.1 20.15 34.79%8.9932.8 82.7 -219.12%
28526-007/012 20.9 18.4 25.2 2.945 14.08%1.3217.2 24.6 -15.47%
28526-008/006 60.6 26.5 94.6 31.45 51.75%1421.7 99.6 -234.92%
28526-009/001 33.7 16.5 50.3 14.65 43.33%6.5315.6 51.8 -86.19%
28526-010/011 54.7 31.7 108 30.65 56.00%13.716.7 92.8 -202.32%
28526-011/004 29.9 25.6 38.3 5.155 17.20%2.323.5 36.3 -65.41%
28526-012/005 24 18.3 31.7 5.45 22.55%2.4217.3 30.7 -32.38%

Code Mean Min Max Std DevCount CV%Std ErrSample

Potassium Summary

95% LCL 95% UCL %Effect
28525-000 9270 9020 9630 2385 2.56%1068980 9570 0.00%LC
28526-001/003 8970 8730 9150 1605 1.78%71.58780 9170 3.23%
25826-002/009 8640 8380 9050 2495 2.88%1118330 8950 6.84%
28526-003/008 8660 8220 9300 3935 4.54%1768170 9150 6.62%
28526-004/002 9020 8540 9800 5065 5.61%2268390 9640 2.78%
28526-005/007 9310 8870 9620 3245 3.48%1458900 9710 -0.35%
28526-006/010 8700 8550 8890 1305 1.49%57.98540 8860 6.23%
28526-007/012 8610 8420 8930 1935 2.24%86.28370 8850 7.12%
28526-008/006 8640 8490 8870 1455 1.68%64.88460 8820 6.79%
28526-009/001 9040 8690 9400 2755 3.05%1238700 9380 2.54%
28526-010/011 9210 8680 9550 3215 3.49%1448810 9610 0.67%
28526-011/004 8920 8510 9320 3635 4.06%1628470 9370 3.77%
28526-012/005 9020 8490 9450 3535 3.91%1588580 9460 2.74%

Code Mean Min Max Std DevCount CV%Std ErrSample

Selenium Summary

95% LCL 95% UCL %Effect
28525-000 6.86 5.75 8.26 1.215 17.63%0.5415.36 8.37 0.00%LC
28526-001/003 7.47 6.81 8.31 0.6365 8.52%0.2846.68 8.26 -8.80%
25826-002/009 8.71 7.01 9.71 1.025 11.74%0.4587.44 9.98 -26.95%
28526-003/008 8.29 6.82 9.87 1.335 16.08%0.5966.63 9.95 -20.78%
28526-004/002 8.84 7.39 11 1.525 17.18%0.6796.96 10.7 -28.82%
28526-005/007 8.52 6.57 10.8 1.845 21.57%0.8226.24 10.8 -24.18%
28526-006/010 8.52 7.25 9.58 1.115 12.98%0.4947.14 9.89 -24.07%
28526-007/012 6.4 5.59 7.25 0.6525 10.18%0.2915.59 7.21 6.76%
28526-008/006 6.85 6.25 7.66 0.5215 7.61%0.2336.2 7.5 0.23%
28526-009/001 7.46 6.13 9.17 1.285 17.08%0.575.88 9.05 -8.74%
28526-010/011 8.04 7 8.9 0.8765 10.89%0.3926.95 9.13 -17.10%
28526-011/004 6.82 5.92 7.79 0.7935 11.63%0.3555.84 7.81 0.61%
28526-012/005 7.79 6.2 9.33 1.245 15.88%0.5536.25 9.33 -13.49%
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 13 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Silver Summary

95% LCL 95% UCL %Effect
28525-000 0.256 0.19 0.47 0.125 46.84%0.05360.107 0.405 0.00%LC
28526-001/003 1.02 0.8 1.12 0.1315 12.86%0.05870.857 1.18 -298.44%
25826-002/009 0.566 0.43 0.68 0.09715 17.16%0.04340.445 0.687 -121.09%
28526-003/008 1.28 1 1.83 0.3325 25.93%0.1490.869 1.69 -400.78%
28526-004/002 0.396 0.28 0.57 0.1195 30.02%0.05320.248 0.544 -54.69%
28526-005/007 0.682 0.22 2.23 0.8675 127.16%0.388-0.395 1.76 -166.41%
28526-006/010 4.3 2.86 6.02 1.165 26.96%0.5192.86 5.74 -1581.25
28526-007/012 2.89 2.09 3.9 0.7025 24.33%0.3142.01 3.76 -1027.34
28526-008/006 5.73 4.27 6.93 1.135 19.72%0.5054.33 7.13 -2137.50
28526-009/001 0.416 0.31 0.55 0.09425 22.65%0.04210.299 0.533 -62.50%
28526-010/011 3.42 2.91 3.92 0.375 10.83%0.1662.96 3.88 -1235.16
28526-011/004 23.2 19.5 27.6 2.995 12.93%1.3419.4 26.9 -8946.88
28526-012/005 2.72 0.24 3.8 1.485 54.60%0.6630.875 4.56 -960.94%

Code Mean Min Max Std DevCount CV%Std ErrSample

Sodium Summary

95% LCL 95% UCL %Effect
28525-000 5490 5340 5680 1265 2.29%56.45340 5650 0.00%LC
28526-001/003 5030 4950 5130 86.25 1.71%38.54930 5140 8.37%
25826-002/009 5270 5090 5490 1715 3.25%76.65060 5480 4.04%
28526-003/008 5210 5050 5350 1215 2.33%54.35060 5360 5.13%
28526-004/002 5050 4630 5910 5205 10.29%2324410 5700 8.01%
28526-005/007 5470 5100 6420 5545 10.12%2484790 6160 0.36%
28526-006/010 5310 5160 5530 1355 2.53%60.25150 5480 3.28%
28526-007/012 5630 5540 5740 85.45 1.52%38.25520 5740 -2.48%
28526-008/006 5660 5480 5880 1865 3.29%83.35430 5890 -2.99%
28526-009/001 5010 4780 5370 2325 4.63%1044720 5300 8.85%
28526-010/011 5920 5780 6080 1345 2.26%59.95760 6090 -7.83%
28526-011/004 6680 6290 7100 3415 5.11%1536260 7100 -21.59%
28526-012/005 6200 5170 6750 6065 9.78%2715450 6950 -12.85%

Code Mean Min Max Std DevCount CV%Std ErrSample

Thallium Summary

95% LCL 95% UCL %Effect
28525-000 0.032 0.03 0.035 0.002745 8.56%0.001220.0286 0.0354 0.00%LC
28526-001/003 0.0538 0.03 0.074 0.025 37.14%0.008940.029 0.0786 -68.13%
25826-002/009 0.128 0.11 0.14 0.0115 8.56%0.00490.114 0.142 -300.00%
28526-003/008 0.172 0.16 0.22 0.02685 15.60%0.0120.139 0.205 -437.50%
28526-004/002 0.0878 0.074 0.11 0.01635 18.51%0.007270.0676 0.108 -174.38%
28526-005/007 0.093 0.03 0.13 0.03935 42.27%0.01760.0442 0.142 -190.63%
28526-006/010 0.0788 0.066 0.098 0.0135 16.51%0.005820.0626 0.095 -146.25%
28526-007/012 0.0554 0.03 0.08 0.02185 39.27%0.009730.0284 0.0824 -73.13%
28526-008/006 0.03 0.03 0.03 05 0.00%00.03 0.03 6.25%
28526-009/001 0.031 0.03 0.035 0.002245 7.21%0.0010.0282 0.0338 3.12%
28526-010/011 0.033 0.03 0.035 0.002745 8.30%0.001220.0296 0.0364 -3.13%
28526-011/004 0.067 0.035 0.083 0.01885 28.02%0.00840.0437 0.0903 -109.38%
28526-012/005 0.0446 0.03 0.093 0.02725 60.92%0.01220.0109 0.0783 -39.38%
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 14 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Vanadium Summary

95% LCL 95% UCL %Effect
28525-000 0.752 0.57 1.13 0.2215 29.38%0.09880.478 1.03 0.00%LC
28526-001/003 1.68 0.71 2.34 0.5985 35.61%0.2670.936 2.42 -123.14%
25826-002/009 2.39 1.41 3.23 0.7885 33.03%0.3521.41 3.36 -217.29%
28526-003/008 2.25 0.96 3.89 1.235 54.73%0.5510.722 3.78 -199.47%
28526-004/002 1.89 0.96 4.03 1.335 70.00%0.5930.248 3.54 -151.86%
28526-005/007 2.23 1.03 3.84 1.085 48.30%0.4820.892 3.57 -196.54%
28526-006/010 2.67 1.6 3.33 0.6725 25.17%0.31.83 3.5 -254.79%
28526-007/012 2.17 1.7 2.94 0.4855 22.32%0.2171.57 2.78 -189.10%
28526-008/006 2.02 1.22 2.59 0.5535 27.40%0.2471.33 2.7 -168.35%
28526-009/001 1.35 0.74 1.9 0.4945 36.69%0.2210.733 1.96 -78.99%
28526-010/011 2.2 1.79 2.68 0.3255 14.75%0.1451.8 2.61 -192.82%
28526-011/004 1.59 1.14 2.01 0.3295 20.75%0.1471.18 1.99 -110.90%
28526-012/005 1.51 0.99 1.82 0.3535 23.38%0.1581.07 1.95 -100.53%

Code Mean Min Max Std DevCount CV%Std ErrSample

Zinc Summary

95% LCL 95% UCL %Effect
28525-000 136 119 155 16.25 11.92%7.26116 156 0.00%LC
28526-001/003 125 113 135 8.325 6.67%3.72114 135 8.37%
25826-002/009 141 123 151 11.25 7.96%5.02127 155 -3.67%
28526-003/008 135 127 148 8.235 6.09%3.68125 145 0.73%
28526-004/002 124 110 143 13.65 11.04%6.1107 141 9.25%
28526-005/007 128 107 151 17.45 13.59%7.79107 150 5.87%
28526-006/010 135 125 148 10.75 7.94%4.79122 148 1.03%
28526-007/012 131 127 140 5.265 4.02%2.35124 137 3.96%
28526-008/006 123 120 129 3.915 3.17%1.75119 128 9.40%
28526-009/001 128 115 145 11.95 9.31%5.33113 143 6.02%
28526-010/011 131 120 139 8.995 6.88%4.02119 142 4.11%
28526-011/004 136 125 143 8.445 6.23%3.78125 146 0.44%
28526-012/005 127 113 141 11.65 9.14%5.2113 142 6.61%
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 15 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 78.2 104 136 107 214
28526-001/003 480 440 94.3 561 435
25826-002/009 429 592 940 1100 1250
28526-003/008 582 235 309 872 1270
28526-004/002 982 317 215 179 1870
28526-005/007 717 157 398 438 1000
28526-006/010 528 587 300 682 653
28526-007/012 320 409 297 250 491
28526-008/006 228 620 358 505 409
28526-009/001 250 319 97.6 551 522
28526-010/011 404 583 371 362 426
28526-011/004 146 193 192 196 245
28526-012/005 158 321 291 272 315

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-001/003 0.12 0.13 0.04 0.11 0.091
25826-002/009 0.095 0.09 0.13 0.14 0.16
28526-003/008 0.16 0.24 0.14 0.17 0.25
28526-004/002 0.28 0.14 0.13 0.13 0.35
28526-005/007 0.15 0.78 0.086 0.13 0.16
28526-006/010 0.19 0.23 0.11 0.3 0.23
28526-007/012 0.45 0.42 0.35 0.34 0.54
28526-008/006 0.45 1.06 0.69 1 0.81
28526-009/001 0.16 0.19 0.27 0.37 0.26
28526-010/011 0.41 0.48 0.26 0.23 0.34
28526-011/004 2.26 2.35 2.82 2.96 3.45
28526-012/005 0.84 1.62 0.1 1.54 1.43

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 17.8 16.9 17.3 24.1 26
28526-001/003 19.6 18.3 17.7 23.1 23.8
25826-002/009 22.5 16.9 21.1 22.5 23.7
28526-003/008 28.5 22.9 22.9 34.2 39.9
28526-004/002 19.5 22.8 19.3 29 25.4
28526-005/007 18.8 18.3 13.8 24.1 23.5
28526-006/010 22.7 18.3 18.3 26.5 26.1
28526-007/012 18.2 16 16.7 18.4 22.3
28526-008/006 18.5 17.8 19.7 21.7 19.1
28526-009/001 25.1 21.7 20.7 33.9 28.8
28526-010/011 24.1 18.3 18 21.7 20.6
28526-011/004 16 17.1 20.2 22.2 22.4
28526-012/005 18.5 16.7 16.5 24.6 26.8
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 16 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-001/003 7.44 6.93 4.36 12.5 8.51
25826-002/009 10.9 10.8 17 22 21.1
28526-003/008 6.07 4.1 4.41 8.38 10.9
28526-004/002 6.31 3.36 3.08 3.55 11.6
28526-005/007 10.8 5.26 6.31 10.7 13.2
28526-006/010 8.13 8.79 5.6 11 10.6
28526-007/012 8.43 8.63 7.44 6.54 10.8
28526-008/006 4.29 8.03 5.45 7.2 6.55
28526-009/001 3.51 4.01 2.28 6.76 6.16
28526-010/011 9.08 11.3 8.24 9.65 10.2
28526-011/004 6.26 7.47 8.8 8.27 9.76
28526-012/005 5.7 9.14 5.79 9.6 10.3

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-001/003 0.04 0.04 0.04 0.04 0.035
25826-002/009 0.04 0.04 0.04 0.04 0.035
28526-003/008 0.035 0.04 0.04 0.04 0.04
28526-004/002 0.04 0.04 0.04 0.04 0.085
28526-005/007 0.04 0.04 0.04 0.04 0.083
28526-006/010 0.04 0.04 0.035 0.04 0.035
28526-007/012 0.04 0.04 0.045 0.04 0.04
28526-008/006 0.04 0.04 0.04 0.04 0.04
28526-009/001 0.04 0.04 0.04 0.04 0.04
28526-010/011 0.045 0.04 0.04 0.04 0.04
28526-011/004 0.04 0.04 0.045 0.04 0.04
28526-012/005 0.045 0.04 0.04 0.04 0.035

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-001/003 3.28 3.06 3.33 3.23 3.37
25826-002/009 3.08 2.51 2.88 2.58 2.68
28526-003/008 2.72 2.71 2.83 2.28 3.13
28526-004/002 2.26 2.46 2.45 2.79 2.35
28526-005/007 4.78 3.16 4.88 4.85 5.01
28526-006/010 3.24 3.57 3.69 4.08 3.81
28526-007/012 4.42 4.33 4.4 4.21 4.74
28526-008/006 2.39 2.5 2.42 2.45 2.35
28526-009/001 2.36 2.97 2.59 2.81 2.44
28526-010/011 5.07 4.84 4.53 5.17 5.68
28526-011/004 10.6 9.84 10.5 10 9.57
28526-012/005 3.18 3 4.5 3.16 3.03

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 17 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

CodeSample

Calcium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 6220 6340 6550 7960 9960
28526-001/003 4700 4260 4420 5760 5590
25826-002/009 4740 3660 4970 5610 5700
28526-003/008 4630 4390 4290 5200 6460
28526-004/002 4460 4550 4150 5740 5870
28526-005/007 5120 4560 3990 7400 6200
28526-006/010 5290 4730 4460 6430 6590
28526-007/012 5080 4980 5220 4920 6180
28526-008/006 4920 4960 4950 6030 5660
28526-009/001 4890 4870 4610 7140 6470
28526-010/011 5780 5050 5210 6540 6150
28526-011/004 5560 5260 6520 6750 6200
28526-012/005 5090 4650 4260 6390 6180

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 18 31.2 35.5 25.7 52.3
28526-001/003 46.3 56.4 23.7 125 67.8
25826-002/009 50.9 98.2 83.9 162 137
28526-003/008 60.3 44.9 70.7 159 147
28526-004/002 129 50.9 59.5 38.5 207
28526-005/007 99.5 488 73.9 98.6 211
28526-006/010 122 226 96.1 229 183
28526-007/012 265 336 250 202 405
28526-008/006 190 555 310 506 344
28526-009/001 41.9 86.6 43.2 111 94.2
28526-010/011 292 425 269 365 320
28526-011/004 581 721 753 893 964
28526-012/005 506 1070 51 929 979

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-001/003 7.13 6.86 6.12 7.34 6.89
25826-002/009 8.04 7.32 7.38 7.69 7.65
28526-003/008 7.26 6.99 7.11 7.92 8.1
28526-004/002 7.68 7.83 7.05 7.84 8.39
28526-005/007 6.53 6.71 5.99 6.87 7.44
28526-006/010 7.46 7.03 7.39 8.9 8.08
28526-007/012 7.03 6.66 7.31 7.4 7.24
28526-008/006 7.86 8.48 8.82 8.55 7.92
28526-009/001 7.64 7.55 6.75 8.2 7.76
28526-010/011 10.1 9.04 8.06 9.43 9.29
28526-011/004 8.82 8.68 9.23 8.86 9.3
28526-012/005 6.64 6.97 6.38 7.17 7.29

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 18 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-001/003 14.5 22.3 17.1 16.5 14.9
25826-002/009 16.5 16.7 20 23.1 23.8
28526-003/008 11.3 12.1 10.9 14.4 15.3
28526-004/002 13.4 12.3 11.6 13.4 17.3
28526-005/007 13 17.5 10.9 13.3 16.3
28526-006/010 14.5 14.6 14.4 16.9 15.9
28526-007/012 18.5 27.4 20.3 16 21.8
28526-008/006 11.5 15.1 14.4 14.5 12.9
28526-009/001 11.8 10.9 11.2 15.9 13.4
28526-010/011 15.3 15.6 13.9 15.4 14.7
28526-011/004 27.4 30.2 31.2 30.5 34.4
28526-012/005 18.1 24.4 10.9 21.7 22.9

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 568 623 607 733 909
28526-001/003 992 1030 565 1570 1160
25826-002/009 1010 1280 1600 2160 2120
28526-003/008 1200 751 939 1930 2290
28526-004/002 1800 884 884 832 2930
28526-005/007 1830 627 1190 1530 2670
28526-006/010 1500 1700 1030 2030 1800
28526-007/012 916 1030 882 805 1200
28526-008/006 879 1820 1190 1720 1300
28526-009/001 817 990 624 1480 1310
28526-010/011 1940 2440 1790 2160 1960
28526-011/004 842 957 1050 1200 1540
28526-012/005 649 856 966 896 926

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-001/003 18.2 16.9 10.2 19.7 18.3
25826-002/009 287 210 322 295 333
28526-003/008 263 258 260 210 405
28526-004/002 11 4.42 4.27 4.02 17.5
28526-005/007 22.6 16.4 15.3 24.4 24.7
28526-006/010 218 292 206 407 360
28526-007/012 39.9 41.6 37.2 34.5 51.3
28526-008/006 59.5 73.3 59.4 74.2 68.5
28526-009/001 5.25 6.23 2.73 10.2 9.36
28526-010/011 21.1 25.6 18 19.4 22.2
28526-011/004 45.6 45.7 57.7 61.5 59.4
28526-012/005 18.9 26.8 15.8 25.3 25.7

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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CETIS Summary Report Report Date: 06 Jan-17 09:18 (p 19 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 1230 1270 1350 1470 1710
28526-001/003 828 839 804 979 956
25826-002/009 782 721 845 933 1060
28526-003/008 824 775 744 960 1050
28526-004/002 896 825 780 939 1110
28526-005/007 1080 818 879 1160 1270
28526-006/010 956 827 790 989 1040
28526-007/012 1020 958 1040 985 1060
28526-008/006 898 983 908 1020 960
28526-009/001 881 826 837 1100 1010
28526-010/011 1010 969 943 1100 1080
28526-011/004 870 842 963 955 898
28526-012/005 895 838 897 943 931

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-001/003 18.7 19.6 8.47 29.1 22.9
25826-002/009 27.4 32.6 42.8 51.5 55.4
28526-003/008 34.1 21.8 27.8 48.5 63
28526-004/002 33.5 14.3 14.3 11.9 57.2
28526-005/007 22.6 17.2 15.3 20.8 37.2
28526-006/010 72.7 92.6 49.6 105 103
28526-007/012 17.6 21.7 16.9 16.8 26
28526-008/006 14.2 31.9 19.2 29.3 21.9
28526-009/001 14.8 19.1 9.8 30.5 27.5
28526-010/011 95 132 89.2 125 109
28526-011/004 23.9 27 29.2 33.2 34
28526-012/005 18.4 30.3 12.4 27.3 29.4

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-001/003 0.115 0.12 0.111 0.132 0.139
25826-002/009 0.335 0.264 0.358 0.385 0.356
28526-003/008 0.165 0.152 0.149 0.171 0.237
28526-004/002 0.089 0.093 0.086 0.118 0.127
28526-005/007 0.126 0.043 0.093 0.147 0.142
28526-006/010 0.114 0.114 0.099 0.148 0.148
28526-007/012 0.04 0.045 0.038 0.039 0.052
28526-008/006 0.071 0.089 0.08 0.098 0.088
28526-009/001 0.057 0.051 0.054 0.072 0.068
28526-010/011 0.082 0.082 0.074 0.096 0.086
28526-011/004 0.058 0.062 0.068 0.084 0.076
28526-012/005 0.05 0.051 0.101 0.059 0.066

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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CETIS Summary Report Report Date: 06 Jan-17 09:19 (p 20 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-001/003 35 43.7 18.5 80.9 51.5
25826-002/009 38.2 74.1 58.3 119 95
28526-003/008 32.2 29.4 45.2 101 81.8
28526-004/002 75.5 31.2 37.5 22.8 110
28526-005/007 33.8 17.9 33.2 47.6 99.2
28526-006/010 36.6 81.1 40 75.2 55.9
28526-007/012 18.8 25.2 19.4 18.4 22.7
28526-008/006 26.5 93.1 40 94.6 48.9
28526-009/001 16.5 40.8 20.2 50.3 40.7
28526-010/011 45.3 50.7 37.9 108 31.7
28526-011/004 26.2 25.6 28.5 38.3 31.1
28526-012/005 18.3 31.7 21.6 27.2 21

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 9250 9110 9360 9630 9020
28526-001/003 8730 9010 9150 9060 8920
25826-002/009 9050 8380 8640 8580 8550
28526-003/008 8620 9300 8600 8220 8560
28526-004/002 8650 9200 8890 9800 8540
28526-005/007 9380 9080 8870 9620 9580
28526-006/010 8890 8550 8610 8720 8710
28526-007/012 8630 8520 8930 8570 8420
28526-008/006 8870 8690 8590 8580 8490
28526-009/001 9110 8850 9140 9400 8690
28526-010/011 9230 8680 9300 9300 9550
28526-011/004 9320 8790 9290 8710 8510
28526-012/005 9450 8970 9190 9000 8490

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-001/003 7.59 6.81 6.86 7.77 8.31
25826-002/009 9.71 7.01 8.97 8.69 9.19
28526-003/008 7.67 6.82 7.56 9.53 9.87
28526-004/002 7.39 8.75 7.47 11 9.6
28526-005/007 8.97 6.72 6.57 10.8 9.56
28526-006/010 8.74 7.48 7.25 9.58 9.53
28526-007/012 6.71 5.59 5.94 6.51 7.25
28526-008/006 6.6 6.25 6.93 7.66 6.8
28526-009/001 7.36 6.13 6.39 9.17 8.27
28526-010/011 8.9 7.22 7 8.74 8.33
28526-011/004 6.15 5.92 6.87 7.38 7.79
28526-012/005 7.05 6.2 7.76 8.61 9.33

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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CETIS Summary Report Report Date: 06 Jan-17 09:19 (p 21 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-001/003 1.08 1 0.8 1.12 1.1
25826-002/009 0.51 0.43 0.6 0.61 0.68
28526-003/008 1.23 1.04 1 1.31 1.83
28526-004/002 0.46 0.31 0.28 0.36 0.57
28526-005/007 0.28 2.23 0.22 0.3 0.38
28526-006/010 3.83 4.17 2.86 6.02 4.64
28526-007/012 2.66 3.25 2.53 2.09 3.9
28526-008/006 4.27 6.76 5.05 6.93 5.63
28526-009/001 0.31 0.35 0.41 0.55 0.46
28526-010/011 3.45 3.92 2.91 3.27 3.54
28526-011/004 19.5 22.3 22.2 24.2 27.6
28526-012/005 2.43 3.59 0.24 3.52 3.8

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 5340 5450 5540 5680 5460
28526-001/003 4950 5120 5010 4960 5130
25826-002/009 5490 5090 5370 5110 5300
28526-003/008 5150 5310 5200 5050 5350
28526-004/002 4830 5170 4730 5910 4630
28526-005/007 5160 6420 5170 5100 5520
28526-006/010 5530 5270 5300 5160 5310
28526-007/012 5680 5550 5740 5540 5640
28526-008/006 5830 5880 5500 5600 5480
28526-009/001 5090 4780 4870 5370 4930
28526-010/011 6040 5910 5780 5810 6080
28526-011/004 7100 6740 6890 6290 6380
28526-012/005 6750 6500 5170 6290 6290

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-001/003 0.03 0.062 0.035 0.068 0.074
25826-002/009 0.13 0.11 0.13 0.14 0.13
28526-003/008 0.16 0.16 0.16 0.16 0.22
28526-004/002 0.08 0.074 0.075 0.1 0.11
28526-005/007 0.12 0.03 0.085 0.1 0.13
28526-006/010 0.098 0.068 0.066 0.078 0.084
28526-007/012 0.067 0.065 0.035 0.03 0.08
28526-008/006 0.03 0.03 0.03 0.03 0.03
28526-009/001 0.03 0.03 0.035 0.03 0.03
28526-010/011 0.035 0.03 0.03 0.035 0.035
28526-011/004 0.035 0.067 0.074 0.083 0.076
28526-012/005 0.035 0.035 0.093 0.03 0.03

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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CETIS Summary Report Report Date: 06 Jan-17 09:19 (p 22 of  22)
Test Code: Ef-TAL Metals | 02-7523-5120

TAL Metals EnviroSystems, Inc.

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-001/003 1.85 1.66 0.71 2.34 1.83
25826-002/009 1.41 1.76 2.5 3.03 3.23
28526-003/008 1.96 0.96 1.32 3.13 3.89
28526-004/002 2.35 1.15 0.96 0.98 4.03
28526-005/007 2.67 1.03 1.64 1.97 3.84
28526-006/010 2.53 2.77 1.6 3.33 3.11
28526-007/012 2.06 2.31 1.86 1.7 2.94
28526-008/006 1.22 2.59 1.84 2.49 1.95
28526-009/001 1.06 1.23 0.74 1.9 1.8
28526-010/011 2.07 2.68 1.79 2.19 2.28
28526-011/004 1.14 1.43 1.59 1.76 2.01
28526-012/005 0.99 1.75 1.3 1.68 1.82

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
28525-000 LC 126 119 129 152 155
28526-001/003 113 123 123 135 130
25826-002/009 141 123 141 151 150
28526-003/008 133 130 127 138 148
28526-004/002 114 119 110 143 132
28526-005/007 129 116 107 151 138
28526-006/010 132 125 125 144 148
28526-007/012 128 130 129 127 140
28526-008/006 121 120 121 129 126
28526-009/001 123 115 122 145 135
28526-010/011 138 120 122 139 134
28526-011/004 128 125 140 143 142
28526-012/005 129 118 113 141 135

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Aluminum

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:42 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 07-8704-8881
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.28 1.86 155 0.0056 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

121.50%C < TUntransformed 28526-001/003 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 187992 187992 1 10.8 0.0111 Significant Effect
Error 139534 17441.8 8

327526 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

11.7 23.2 0.0351 Equal VariancesVariances Variance Ratio F Test
0.84 0.741 0.0447 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
402 94.3 56144028526-001/003 5 80.2 44.59% -214.50%179 625

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-001/003 480 440 94.3 561 435

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:41 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 03-3149-0969
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.72 2.13 332 0.0046 Significant Effect25826-002/009*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

259.58%C < TUntransformed 25826-002/009 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1348210 1348210 1 22.3 0.0015 Significant Effect
Error 484618 60577.2 8

1832830 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

43.2 23.2 0.0030 Unequal VariancesVariances Variance Ratio F Test
0.957 0.741 0.7471 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
862 429 125094025826-002/009 5 154 39.91% -574.44%435 1290

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
25826-002/009 429 592 940 1100 1250

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:41 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 07-6420-0020
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.74 2.13 409 0.0260 Significant Effect28526-003/008*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

320.27%C < TUntransformed 28526-003/008 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 691059 691059 1 7.49 0.0255 Significant Effect
Error 737706 92213.3 8

1428770 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

66.3 23.2 0.0013 Unequal VariancesVariances Variance Ratio F Test
0.912 0.741 0.2919 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
654 235 127058228526-003/008 5 191 65.22% -411.26%124 1180

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-003/008 582 235 309 872 1270

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:41 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 16-1353-5462
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.8 2.13 693 0.0732 Non-Significant Effect28526-004/002Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

541.90%C < TUntransformed 28526-004/002 passed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 854861 854861 1 3.24 0.1096 Non-Significant Effect
Error 2111940 263993 8

2966800 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

192 23.2 1.6E-04 Unequal VariancesVariances Variance Ratio F Test
0.841 0.741 0.0457 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
713 179 187031728526-004/002 5 324 101.70% -457.42%-187 1610

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-004/002 982 317 215 179 1870

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:42 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 08-6752-4957
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.82 2.13 313 0.0239 Significant Effect28526-005/007*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

244.84%C < TUntransformed 28526-005/007 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 428821 428821 1 7.96 0.0225 Significant Effect
Error 431123 53890.4 8

859944 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

38.3 23.2 0.0038 Unequal VariancesVariances Variance Ratio F Test
0.94 0.741 0.5518 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
542 157 100043828526-005/007 5 145 59.80% -323.97%140 944

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-005/007 717 157 398 438 1000

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 95 of 378



Report Date: 04 Jan-17 12:42 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 04-9778-8354
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.87 1.86 134 1.9E-04 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

104.56%C < TUntransformed 28526-006/010 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 445548 445548 1 34.5 3.7E-04 Significant Effect
Error 103343 12917.9 8

548891 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

8.43 23.2 0.0627 Equal VariancesVariances Variance Ratio F Test
0.879 0.741 0.1264 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
550 300 68258728526-006/010 5 68 27.63% -330.23%361 739

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-006/010 528 587 300 682 653

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:42 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 05-1058-3482
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.61 1.86 91.1 8.7E-04 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

71.24%C < TUntransformed 28526-007/012 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 127193 127193 1 21.2 0.0017 Significant Effect
Error 47970.1 5996.26 8

175163 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.38 23.2 0.2654 Equal VariancesVariances Variance Ratio F Test
0.945 0.741 0.6132 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
353 250 49132028526-007/012 5 43 27.22% -176.44%234 473

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-007/012 320 409 297 250 491

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:42 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 06-2438-0169
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.21 1.86 131 0.0015 Significant Effect28526-008/006*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

102.30%C < TUntransformed 28526-008/006 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 219277 219277 1 17.7 0.0030 Significant Effect
Error 98930.9 12366.4 8

318208 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

8.03 23.2 0.0682 Equal VariancesVariances Variance Ratio F Test
0.953 0.741 0.7089 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
424 228 62040928526-008/006 5 66.3 34.98% -231.66%240 608

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-008/006 228 620 358 505 409

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:42 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 02-7958-9833
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.5 1.86 164 0.0186 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

128.30%C < TUntransformed 28526-009/001 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 121088 121088 1 6.23 0.0372 Significant Effect
Error 155587 19448.4 8

276675 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

13.2 23.2 0.0284 Equal VariancesVariances Variance Ratio F Test
0.945 0.741 0.6064 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
348 97.6 55131928526-009/001 5 85 54.65% -172.15%112 584

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-009/001 250 319 97.6 551 522

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:42 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 11-6847-3283
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.49 1.86 86.4 9.5E-05 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

67.57%C < TUntransformed 28526-010/011 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 227045 227045 1 42.1 1.9E-04 Significant Effect
Error 43159.7 5394.96 8

270204 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.94 23.2 0.3212 Equal VariancesVariances Variance Ratio F Test
0.832 0.741 0.0353 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
429 362 58340428526-010/011 5 40.1 20.91% -235.73%318 541

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-010/011 404 583 371 362 426

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:42 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 01-8232-8585
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.36 1.86 52.4 0.0229 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

40.97%C < TUntransformed 28526-011/004 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 11075.6 11075.6 1 5.58 0.0458 Significant Effect
Error 15870.1 1983.76 8

26945.7 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.23 23.2 0.4564 Equal VariancesVariances Variance Ratio F Test
0.909 0.741 0.2768 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
194 146 24519328526-011/004 5 15.7 18.03% -52.07%151 238

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-011/004 146 193 192 196 245

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 101 of 378



Report Date: 04 Jan-17 12:42 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Aluminum CETIS Version: CETISv1.9.2Analysis ID: 03-6376-2778
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.8 1.86 70.3 0.0026 Significant Effect28526-012/005*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

54.97%C < TUntransformed 28526-012/005 failed aluminum

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 51523.7 51523.7 1 14.4 0.0052 Significant Effect
Error 28562.1 3570.26 8

80085.8 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.61 23.2 0.6572 Equal VariancesVariances Variance Ratio F Test
0.975 0.741 0.9316 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Aluminum Summary

128 78.2 21410728525-000 5 23.4 40.94% 0.00%62.9 193LC
271 158 32129128526-012/005 5 29.7 24.44% -112.30%189 354

CodeSample

Aluminum Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 78.2 104 136 107 214
28526-012/005 158 321 291 272 315

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 20-2900-8696
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.787 1.86 0.04 0.2271 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

48.79%C < TUntransformed 28526-001/003 passed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0007056 0.0007056 1 0.619 0.4542 Non-Significant Effect
Error 0.009124 0.0011405 8

0.0098296 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.25 23.2 0.8353 Equal VariancesVariances Variance Ratio F Test
0.878 0.741 0.1227 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.0982 0.04 0.130.1128526-001/003 5 0.0159 36.24% -20.64%0.054 0.142

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-001/003 0.12 0.13 0.04 0.11 0.091

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 12-4944-2551
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.13 1.86 0.036 0.0330 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

44.65%C < TUntransformed 25826-002/009 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0043264 0.0043264 1 4.53 0.0659 Non-Significant Effect
Error 0.0076392 0.0009549 8

0.0119656 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.13 23.2 0.9060 Equal VariancesVariances Variance Ratio F Test
0.857 0.741 0.0701 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.123 0.09 0.160.1325826-002/009 5 0.0134 24.32% -51.11%0.0859 0.16

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
25826-002/009 0.095 0.09 0.13 0.14 0.16

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 07-5659-8976
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.19 1.86 0.049 0.0015 Significant Effect28526-003/008*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

60.31%C < TUntransformed 28526-003/008 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0305809 0.0305809 1 17.6 0.0030 Significant Effect
Error 0.0139392 0.0017424 8

0.0445201 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.43 23.2 0.4100 Equal VariancesVariances Variance Ratio F Test
0.909 0.741 0.2713 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.192 0.14 0.250.1728526-003/008 5 0.0222 25.88% -135.87%0.13 0.254

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-003/008 0.16 0.24 0.14 0.17 0.25

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 14-0473-4878
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.59 1.86 0.089 0.0160 Significant Effect28526-004/002*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

109.77%C < TUntransformed 28526-004/002 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0388129 0.0388129 1 6.72 0.0320 Significant Effect
Error 0.0461792 0.0057724 8

0.0849921 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

10.4 23.2 0.0436 Equal VariancesVariances Variance Ratio F Test
0.915 0.741 0.3136 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.206 0.13 0.350.1428526-004/002 5 0.0459 49.81% -153.07%0.0786 0.333

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-004/002 0.28 0.14 0.13 0.13 0.35

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 13-4292-9960
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

18 n/a 0 0.0238 Significant Effect28526-005/007*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

299.49%C < TUntransformed 28526-005/007 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0808201 0.0808201 1 1.88 0.2074 Non-Significant Effect
Error 0.343728 0.042966 8

0.424548 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

83.7 23.2 8.3E-04 Unequal VariancesVariances Variance Ratio F Test
0.712 0.741 0.0012 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.261 0.086 0.780.1528526-005/007 5 0.13 111.56% -220.88%-0.101 0.623

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-005/007 0.15 0.78 0.086 0.13 0.16

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 06-4407-6344
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.82 1.86 0.064 0.0025 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

78.04%C < TUntransformed 28526-006/010 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0426409 0.0426409 1 14.6 0.0051 Significant Effect
Error 0.0233392 0.0029174 8

0.0659801 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.75 23.2 0.1604 Equal VariancesVariances Variance Ratio F Test
0.944 0.741 0.6021 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.212 0.11 0.30.2328526-006/010 5 0.031 32.75% -160.44%0.126 0.298

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-006/010 0.19 0.23 0.11 0.3 0.23

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 15-9234-1547
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.65 1.86 0.073 1.2E-05 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

89.44%C < TUntransformed 28526-007/012 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.286625 0.286625 1 74.8 2.5E-05 Significant Effect
Error 0.0306592 0.0038324 8

0.317284 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

6.55 23.2 0.0959 Equal VariancesVariances Variance Ratio F Test
0.936 0.741 0.5051 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.42 0.34 0.540.4228526-007/012 5 0.0365 19.42% -415.97%0.319 0.521

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-007/012 0.45 0.42 0.35 0.34 0.54

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 13-6523-0303
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.49 2.13 0.237 0.0015 Significant Effect28526-008/006*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

290.66%C < TUntransformed 28526-008/006 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.29816 1.29816 1 42.2 1.9E-04 Significant Effect
Error 0.246339 0.0307924 8

1.5445 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

59.7 23.2 0.0016 Unequal VariancesVariances Variance Ratio F Test
0.91 0.741 0.2780 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.802 0.45 1.060.8128526-008/006 5 0.11 30.69% -885.26%0.496 1.11

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-008/006 0.45 1.06 0.69 1 0.81

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:56 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 14-0840-8018
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.31 1.86 0.073 0.0013 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

89.44%C < TUntransformed 28526-009/001 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0710649 0.0710649 1 18.5 0.0026 Significant Effect
Error 0.0306592 0.0038324 8

0.101724 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

6.55 23.2 0.0959 Equal VariancesVariances Variance Ratio F Test
0.941 0.741 0.5693 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.25 0.16 0.370.2628526-009/001 5 0.0365 32.62% -207.13%0.149 0.351

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-009/001 0.16 0.19 0.27 0.37 0.26

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 18-0130-1694
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.42 1.86 0.090 3.2E-04 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

110.72%C < TUntransformed 28526-010/011 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.172397 0.172397 1 29.4 6.3E-04 Significant Effect
Error 0.0469792 0.0058724 8

0.219376 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

10.6 23.2 0.0422 Equal VariancesVariances Variance Ratio F Test
0.981 0.741 0.9695 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
0.344 0.23 0.480.3428526-010/011 5 0.0463 30.11% -322.60%0.215 0.473

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-010/011 0.41 0.48 0.26 0.23 0.34

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 11-4677-0621
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

12.4 2.13 0.463 1.2E-04 Significant Effect28526-011/004*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

568.25%C < TUntransformed 28526-011/004 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 18.0445 18.0445 1 153 1.7E-06 Significant Effect
Error 0.941539 0.117692 8

18.9861 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

231 23.2 1.1E-04 Unequal VariancesVariances Variance Ratio F Test
0.88 0.741 0.1317 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
2.77 2.26 3.452.8228526-011/004 5 0.217 17.49% -3300.49%2.17 3.37

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-011/004 2.26 2.35 2.82 2.96 3.45

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Antimony CETIS Version: CETISv1.9.2Analysis ID: 06-7504-8486
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.57 2.13 0.611 0.0117 Significant Effect28526-012/005*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

750.96%C < TUntransformed 28526-012/005 failed antimony

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.62451 2.62451 1 12.8 0.0073 Significant Effect
Error 1.64438 0.205547 8

4.26889 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

404 23.2 3.7E-05 Unequal VariancesVariances Variance Ratio F Test
0.858 0.741 0.0719 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Antimony Summary

0.0814 0.045 0.110.09228525-000 5 0.0142 39.14% 0.00%0.0418 0.121LC
1.11 0.1 1.621.4328526-012/005 5 0.286 57.90% -1258.72%0.311 1.9

CodeSample

Antimony Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.05 0.11 0.11 0.045 0.092
28526-012/005 0.84 1.62 0.1 1.54 1.43

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Arsenic

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 04-9860-0109
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.0349 1.86 4.26 0.4865 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

20.85%C < TUntransformed 28526-001/003 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0160001 0.0160001 1 0.00122 0.9730 Non-Significant Effect
Error 104.808 13.101 8

104.824 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.37 23.2 0.4247 Equal VariancesVariances Variance Ratio F Test
0.854 0.741 0.0641 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
20.5 17.7 23.819.628526-001/003 5 1.25 13.61% -0.39%17 24

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-001/003 19.6 18.3 17.7 23.1 23.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 05-6059-8016
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.408 1.86 4.19 0.3470 Non-Significant Effect25826-002/009Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

20.54%C < TUntransformed 25826-002/009 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.116 2.116 1 0.166 0.6940 Non-Significant Effect
Error 101.7 12.7125 8

103.816 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.63 23.2 0.3721 Equal VariancesVariances Variance Ratio F Test
0.947 0.741 0.6294 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
21.3 16.9 23.722.525826-002/009 5 1.18 12.41% -4.51%18.1 24.6

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
25826-002/009 22.5 16.9 21.1 22.5 23.7

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 11-7307-9657
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.42 1.86 7.1 0.0208 Significant Effect28526-003/008*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

34.79%C < TUntransformed 28526-003/008 failed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 214.369 214.369 1 5.88 0.0416 Significant Effect
Error 291.876 36.4845 8

506.245 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.96 23.2 0.3179 Equal VariancesVariances Variance Ratio F Test
0.925 0.741 0.4047 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
29.7 22.9 39.928.528526-003/008 5 3.3 24.89% -45.35%20.5 38.9

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-003/008 28.5 22.9 22.9 34.2 39.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 01-3876-3322
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.05 1.86 4.94 0.1630 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

24.20%C < TUntransformed 28526-004/002 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 19.321 19.321 1 1.09 0.3260 Non-Significant Effect
Error 141.208 17.651 8

160.529 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.09 23.2 0.9349 Equal VariancesVariances Variance Ratio F Test
0.842 0.741 0.0465 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
23.2 19.3 2922.828526-004/002 5 1.84 17.71% -13.61%18.1 28.3

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-004/002 19.5 22.8 19.3 29 25.4

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 00-2713-6740
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.267 1.86 5.01 0.6020 Non-Significant Effect28526-005/007Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

24.52%C < TUntransformed 28526-005/007 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.296 1.296 1 0.0715 0.7960 Non-Significant Effect
Error 145.048 18.131 8

146.344 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.03 23.2 0.9763 Equal VariancesVariances Variance Ratio F Test
0.907 0.741 0.2597 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
19.7 13.8 24.118.828526-005/007 5 1.89 21.44% 3.53%14.5 24.9

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-005/007 18.8 18.3 13.8 24.1 23.5

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 11-6179-0770
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.746 1.86 4.88 0.2384 Non-Significant Effect28526-006/010Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

23.91%C < TUntransformed 28526-006/010 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 9.604 9.604 1 0.557 0.4767 Non-Significant Effect
Error 137.876 17.2345 8

147.48 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.15 23.2 0.8972 Equal VariancesVariances Variance Ratio F Test
0.837 0.741 0.0409 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
22.4 18.3 26.522.728526-006/010 5 1.79 17.90% -9.60%17.4 27.4

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-006/010 22.7 18.3 18.3 26.5 26.1

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 15-4804-3739
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.951 1.86 4.11 0.8153 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

20.11%C < TUntransformed 28526-007/012 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 11.025 11.025 1 0.904 0.3695 Non-Significant Effect
Error 97.536 12.192 8

108.561 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.09 23.2 0.3007 Equal VariancesVariances Variance Ratio F Test
0.879 0.741 0.1287 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
18.3 16 22.318.228526-007/012 5 1.09 13.33% 10.28%15.3 21.4

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-007/012 18.2 16 16.7 18.4 22.3

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 00-3642-0402
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.522 1.86 3.78 0.6921 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

18.50%C < TUntransformed 28526-008/006 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.809 2.809 1 0.272 0.6159 Non-Significant Effect
Error 82.5 10.3125 8

85.309 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

8.34 23.2 0.0639 Equal VariancesVariances Variance Ratio F Test
0.934 0.741 0.4889 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
19.4 17.8 21.719.128526-008/006 5 0.665 7.68% 5.19%17.5 21.2

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-008/006 18.5 17.8 19.7 21.7 19.1

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:57 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 12-7741-8612
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.82 1.86 5.75 0.0534 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

28.16%C < TUntransformed 28526-009/001 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 78.961 78.961 1 3.3 0.1067 Non-Significant Effect
Error 191.3 23.9125 8

270.261 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.6 23.2 0.6613 Equal VariancesVariances Variance Ratio F Test
0.907 0.741 0.2582 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
26 20.7 33.925.128526-009/001 5 2.43 20.83% -27.52%19.3 32.8

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-009/001 25.1 21.7 20.7 33.9 28.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 125 of 378



Report Date: 04 Jan-17 12:58 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 11-5852-9007
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.0539 1.86 4.14 0.4792 Non-Significant Effect28526-010/011Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

20.28%C < TUntransformed 28526-010/011 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0360003 0.0360003 1 0.0029 0.9583 Non-Significant Effect
Error 99.16 12.395 8

99.196 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.89 23.2 0.3286 Equal VariancesVariances Variance Ratio F Test
0.878 0.741 0.1227 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
20.5 18 24.120.628526-010/011 5 1.13 12.29% -0.59%17.4 23.7

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-010/011 24.1 18.3 18 21.7 20.6

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:58 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 11-7004-4219
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.362 1.86 4.32 0.6365 Non-Significant Effect28526-011/004Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

21.15%C < TUntransformed 28526-011/004 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.764 1.764 1 0.131 0.7269 Non-Significant Effect
Error 107.836 13.4795 8

109.6 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.16 23.2 0.4751 Equal VariancesVariances Variance Ratio F Test
0.866 0.741 0.0902 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
19.6 16 22.420.228526-011/004 5 1.31 14.93% 4.11%16 23.2

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-011/004 16 17.1 20.2 22.2 22.4

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 12:58 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Arsenic CETIS Version: CETISv1.9.2Analysis ID: 10-9610-9242
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.0697 1.86 5.33 0.4731 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

26.12%C < TUntransformed 28526-012/005 passed arsenic

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.1 0.1 1 0.00486 0.9461 Non-Significant Effect
Error 164.536 20.567 8

164.636 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.23 23.2 0.8438 Equal VariancesVariances Variance Ratio F Test
0.803 0.741 0.0159 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Arsenic Summary

20.4 16.9 2617.828525-000 5 1.92 21.02% 0.00%15.1 25.7LC
20.6 16.5 26.818.528526-012/005 5 2.13 23.11% -0.98%14.7 26.5

CodeSample

Arsenic Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 17.8 16.9 17.3 24.1 26
28526-012/005 18.5 16.7 16.5 24.6 26.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 20-2656-4431
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.19 1.86 2.86 0.0301 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

62.52%C < TUntransformed 28526-001/003 failed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 28.3586 28.3586 1 4.78 0.0602 Non-Significant Effect
Error 47.4231 5.92789 8

75.7816 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.88 23.2 0.3299 Equal VariancesVariances Variance Ratio F Test
0.916 0.741 0.3232 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
7.95 4.36 12.57.4428526-001/003 5 1.33 37.33% -73.54%4.26 11.6

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-001/003 7.44 6.93 4.36 12.5 8.51

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 03-6085-5937
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.66 1.86 4.7 8.1E-04 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

102.57%C < TUntransformed 25826-002/009 failed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 346.921 346.921 1 21.7 0.0016 Significant Effect
Error 127.63 15.9538 8

474.551 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9.45 23.2 0.0515 Equal VariancesVariances Variance Ratio F Test
0.938 0.741 0.5307 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
16.4 10.8 221725826-002/009 5 2.4 32.83% -257.21%9.69 23

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
25826-002/009 10.9 10.8 17 22 21.1

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 05-2248-1196
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.46 1.86 2.79 0.0912 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

60.94%C < TUntransformed 28526-003/008 passed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 12.0122 12.0122 1 2.13 0.1823 Non-Significant Effect
Error 45.0559 5.63198 8

57.068 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.69 23.2 0.3615 Equal VariancesVariances Variance Ratio F Test
0.916 0.741 0.3271 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
6.77 4.1 10.96.0728526-003/008 5 1.28 42.31% -47.86%3.21 10.3

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-003/008 6.07 4.1 4.41 8.38 10.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 13-5023-6264
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.558 1.86 3.33 0.2961 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

72.80%C < TUntransformed 28526-004/002 passed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.5 2.5 1 0.311 0.5923 Non-Significant Effect
Error 64.291 8.03638 8

66.791 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.26 23.2 0.1893 Equal VariancesVariances Variance Ratio F Test
0.846 0.741 0.0514 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
5.58 3.08 11.63.5528526-004/002 5 1.61 64.66% -21.83%1.1 10.1

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-004/002 6.31 3.36 3.08 3.55 11.6

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 16-4994-3617
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.77 1.86 3.14 0.0121 Significant Effect28526-005/007*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

68.48%C < TUntransformed 28526-005/007 failed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 54.6157 54.6157 1 7.68 0.0242 Significant Effect
Error 56.8895 7.11119 8

111.505 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.66 23.2 0.2371 Equal VariancesVariances Variance Ratio F Test
0.977 0.741 0.9464 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
9.25 5.26 13.210.728526-005/007 5 1.49 36.11% -102.05%5.1 13.4

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-005/007 10.8 5.26 6.31 10.7 13.2

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 13-1947-1638
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.41 1.86 2.31 0.0046 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

50.54%C < TUntransformed 28526-006/010 failed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 45.0288 45.0288 1 11.6 0.0092 Significant Effect
Error 30.9845 3.87307 8

76.0134 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.54 23.2 0.6877 Equal VariancesVariances Variance Ratio F Test
0.952 0.741 0.6947 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
8.82 5.6 118.7928526-006/010 5 0.969 24.55% -92.66%6.13 11.5

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-006/010 8.13 8.79 5.6 11 10.6

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 08-2734-1626
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.58 1.86 1.97 0.0036 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

42.98%C < TUntransformed 28526-007/012 failed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 35.8724 35.8724 1 12.8 0.0072 Significant Effect
Error 22.4083 2.80104 8

58.2806 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.2 23.2 0.8646 Equal VariancesVariances Variance Ratio F Test
0.883 0.741 0.1400 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
8.37 6.54 10.88.4328526-007/012 5 0.714 19.07% -82.71%6.39 10.3

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-007/012 8.43 8.63 7.44 6.54 10.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 17-4016-8282
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.69 1.86 1.9 0.0649 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

41.45%C < TUntransformed 28526-008/006 passed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 7.43044 7.43044 1 2.85 0.1298 Non-Significant Effect
Error 20.8463 2.60579 8

28.2768 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.42 23.2 0.7442 Equal VariancesVariances Variance Ratio F Test
0.956 0.741 0.7407 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
6.3 4.29 8.036.5528526-008/006 5 0.657 23.30% -37.64%4.48 8.13

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-008/006 4.29 8.03 5.45 7.2 6.55

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 17-2921-6244
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.0314 1.86 2.13 0.5122 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

46.49%C < TUntransformed 28526-009/001 passed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.00324 0.00324 1 0.000989 0.9757 Non-Significant Effect
Error 26.2205 3.27757 8

26.2238 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.15 23.2 0.8981 Equal VariancesVariances Variance Ratio F Test
0.918 0.741 0.3378 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
4.54 2.28 6.764.0128526-009/001 5 0.837 41.17% 0.79%2.22 6.87

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-009/001 3.51 4.01 2.28 6.76 6.16

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 15-0739-5310
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.46 1.86 1.74 3.0E-04 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

38.03%C < TUntransformed 28526-010/011 failed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 65.3825 65.3825 1 29.8 6.0E-04 Significant Effect
Error 17.5467 2.19334 8

82.9292 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.29 23.2 0.4413 Equal VariancesVariances Variance Ratio F Test
0.907 0.741 0.2587 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
9.69 8.24 11.39.6528526-010/011 5 0.516 11.91% -111.66%8.26 11.1

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-010/011 9.08 11.3 8.24 9.65 10.2

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 00-9610-2321
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.6 1.86 1.83 0.0035 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

39.86%C < TUntransformed 28526-011/004 failed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 31.1876 31.1876 1 12.9 0.0070 Significant Effect
Error 19.2747 2.40934 8

50.4622 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.73 23.2 0.6079 Equal VariancesVariances Variance Ratio F Test
0.939 0.741 0.5449 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
8.11 6.26 9.768.2728526-011/004 5 0.594 16.37% -77.12%6.46 9.76

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-011/004 6.26 7.47 8.8 8.27 9.76

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:11 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Barium CETIS Version: CETISv1.9.2Analysis ID: 20-3276-8090
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.81 1.86 2.33 0.0114 Significant Effect28526-012/005*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

50.94%C < TUntransformed 28526-012/005 failed barium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 31.0817 31.0817 1 7.9 0.0228 Significant Effect
Error 31.4859 3.93574 8

62.5676 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.58 23.2 0.6698 Equal VariancesVariances Variance Ratio F Test
0.947 0.741 0.6321 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Barium Summary

4.58 2.95 7.554.2428525-000 5 0.782 38.16% 0.00%2.41 6.75LC
8.11 5.7 10.39.1428526-012/005 5 0.982 27.08% -76.99%5.38 10.8

CodeSample

Barium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.95 3.83 4.24 4.33 7.55
28526-012/005 5.7 9.14 5.79 9.6 10.3

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 141 of 378



28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Beryllium

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 142 of 378



Report Date: 04 Jan-17 13:15 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 07-4037-2732
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.943 1.86 0.004 0.8133 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.62%C < TUntransformed 28526-001/003 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.00001 0.00001 1 0.889 0.3734 Non-Significant Effect
Error 0.00009 1.125E-05 8

0.0001 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.5 23.2 0.2524 Equal VariancesVariances Variance Ratio F Test
0.909 0.741 0.2719 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.039 0.035 0.040.0428526-001/003 5 0.001 5.73% 4.88%0.0362 0.0418

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-001/003 0.04 0.04 0.04 0.04 0.035

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 02-3591-9038
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.943 1.86 0.004 0.8133 Non-Significant Effect25826-002/009Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.62%C < TUntransformed 25826-002/009 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.00001 0.00001 1 0.889 0.3734 Non-Significant Effect
Error 0.00009 1.125E-05 8

0.0001 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.5 23.2 0.2524 Equal VariancesVariances Variance Ratio F Test
0.909 0.741 0.2719 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.039 0.035 0.040.0425826-002/009 5 0.001 5.73% 4.88%0.0362 0.0418

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
25826-002/009 0.04 0.04 0.04 0.04 0.035

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 16-5652-7181
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.943 1.86 0.004 0.8133 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.62%C < TUntransformed 28526-003/008 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.00001 0.00001 1 0.889 0.3734 Non-Significant Effect
Error 0.00009 1.125E-05 8

0.0001 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.5 23.2 0.2524 Equal VariancesVariances Variance Ratio F Test
0.909 0.741 0.2719 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.039 0.035 0.040.0428526-003/008 5 0.001 5.73% 4.88%0.0362 0.0418

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-003/008 0.035 0.04 0.04 0.04 0.04

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 00-7786-3530
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27 n/a 1 0.5000 Non-Significant Effect28526-004/002Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

41.69%C < TUntransformed 28526-004/002 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.00016 0.00016 1 0.757 0.4095 Non-Significant Effect
Error 0.00169 0.0002113 8

0.00185 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

23.1 23.2 0.0100 Unequal VariancesVariances Variance Ratio F Test
0.687 0.741 6.1E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.049 0.04 0.0850.0428526-004/002 5 0.009 41.07% -19.51%0.024 0.074

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-004/002 0.04 0.04 0.04 0.04 0.085

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 11-6525-7360
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27 n/a 1 0.5000 Non-Significant Effect28526-005/007Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

39.92%C < TUntransformed 28526-005/007 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0001444 0.0001444 1 0.746 0.4130 Non-Significant Effect
Error 0.0015492 0.0001937 8

0.0016936 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21.1 23.2 0.0119 Equal VariancesVariances Variance Ratio F Test
0.688 0.741 6.3E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.0486 0.04 0.0830.0428526-005/007 5 0.0086 39.57% -18.54%0.0247 0.0725

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-005/007 0.04 0.04 0.04 0.04 0.083

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 06-5310-1057
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.34 1.86 0.004 0.8917 Non-Significant Effect28526-006/010Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

10.14%C < TUntransformed 28526-006/010 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0000225 0.0000225 1 1.8 0.2165 Non-Significant Effect
Error 0.0001 0.0000125 8

0.0001225 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.33 23.2 0.4320 Equal VariancesVariances Variance Ratio F Test
0.922 0.741 0.3710 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.038 0.035 0.040.0428526-006/010 5 0.00122 7.21% 7.32%0.0346 0.0414

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-006/010 0.04 0.04 0.035 0.04 0.035

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 06-4489-3628
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-3.5E-07 1.86 0.004 0.5000 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.62%C < TUntransformed 28526-007/012 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3.469E-18 3.469E-18 1 3.08E-13 1.0000 Non-Significant Effect
Error 9.000E-05 1.125E-05 8

9.000E-05 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.5 23.2 0.2524 Equal VariancesVariances Variance Ratio F Test
0.794 0.741 0.0123 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.041 0.04 0.0450.0428526-007/012 5 0.001 5.45% 0.00%0.0382 0.0438

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-007/012 0.04 0.04 0.045 0.04 0.04

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 15-2039-5105
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.535 1.86 0.003 0.6962 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

8.49%C < TUntransformed 28526-008/006 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.500E-06 2.500E-06 1 0.286 0.6075 Non-Significant Effect
Error 0.00007 8.75E-06 8

0.0000725 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

10.9 11.3 0.0108 Equal VariancesVariances Levene Equality of Variance Test
9 13.7 0.0240 Equal VariancesVariances Mod Levene Equality of Variance Test
0.824 0.741 0.0286 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.04 0.04 0.040.0428526-008/006 5 0 0.00% 2.44%0.04 0.04

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-008/006 0.04 0.04 0.04 0.04 0.04

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 05-1303-0667
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.535 1.86 0.003 0.6962 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

8.49%C < TUntransformed 28526-009/001 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.500E-06 2.500E-06 1 0.286 0.6075 Non-Significant Effect
Error 0.00007 8.75E-06 8

0.0000725 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

10.9 11.3 0.0108 Equal VariancesVariances Levene Equality of Variance Test
9 13.7 0.0240 Equal VariancesVariances Mod Levene Equality of Variance Test
0.824 0.741 0.0286 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.04 0.04 0.040.0428526-009/001 5 0 0.00% 2.44%0.04 0.04

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-009/001 0.04 0.04 0.04 0.04 0.04

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:15 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 04-5090-8035
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-3.5E-07 1.86 0.004 0.5000 Non-Significant Effect28526-010/011Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.62%C < TUntransformed 28526-010/011 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3.469E-18 3.469E-18 1 3.08E-13 1.0000 Non-Significant Effect
Error 9.000E-05 1.125E-05 8

9.000E-05 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.5 23.2 0.2524 Equal VariancesVariances Variance Ratio F Test
0.794 0.741 0.0123 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.041 0.04 0.0450.0428526-010/011 5 0.001 5.45% 0.00%0.0382 0.0438

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-010/011 0.045 0.04 0.04 0.04 0.04

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 152 of 378



Report Date: 04 Jan-17 13:15 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 02-8627-6924
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-3.5E-07 1.86 0.004 0.5000 Non-Significant Effect28526-011/004Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.62%C < TUntransformed 28526-011/004 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3.469E-18 3.469E-18 1 3.08E-13 1.0000 Non-Significant Effect
Error 9.000E-05 1.125E-05 8

9.000E-05 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.5 23.2 0.2524 Equal VariancesVariances Variance Ratio F Test
0.794 0.741 0.0123 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.041 0.04 0.0450.0428526-011/004 5 0.001 5.45% 0.00%0.0382 0.0438

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-011/004 0.04 0.04 0.045 0.04 0.04

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:16 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Beryllium CETIS Version: CETISv1.9.2Analysis ID: 19-6758-4519
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.408 1.86 0.005 0.6531 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.11%C < TUntransformed 28526-012/005 passed beryllium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0000025 0.0000025 1 0.167 0.6938 Non-Significant Effect
Error 0.00012 0.000015 8

0.0001225 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.4 23.2 0.7523 Equal VariancesVariances Variance Ratio F Test
0.913 0.741 0.3010 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Beryllium Summary

0.041 0.035 0.0450.0428525-000 5 0.00187 10.20% 0.00%0.0358 0.0462LC
0.04 0.035 0.0450.0428526-012/005 5 0.00158 8.84% 2.44%0.0356 0.0444

CodeSample

Beryllium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.035 0.04 0.045 0.045 0.04
28526-012/005 0.045 0.04 0.04 0.04 0.035

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:17 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 03-6339-9626
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.86 1.86 0.131 4.7E-06 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

5.13%C < TUntransformed 28526-001/003 failed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.21104 1.21104 1 97.3 9.4E-06 Significant Effect
Error 0.0996 0.01245 8

1.31064 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.4 23.2 0.7517 Equal VariancesVariances Variance Ratio F Test
0.905 0.741 0.2466 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
3.25 3.06 3.373.2828526-001/003 5 0.0539 3.70% -27.21%3.1 3.4

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-001/003 3.28 3.06 3.33 3.23 3.37

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:17 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 12-8544-7199
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.65 1.86 0.211 0.0684 Non-Significant Effect25826-002/009Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

8.27%C < TUntransformed 25826-002/009 passed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.08836 0.08836 1 2.73 0.1369 Non-Significant Effect
Error 0.2586 0.032325 8

0.34696 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.23 23.2 0.1379 Equal VariancesVariances Variance Ratio F Test
0.959 0.741 0.7738 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
2.75 2.51 3.082.6825826-002/009 5 0.104 8.48% -7.35%2.46 3.04

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
25826-002/009 3.08 2.51 2.88 2.58 2.68

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:17 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 00-3089-3360
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.22 1.86 0.268 0.1281 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

10.46%C < TUntransformed 28526-003/008 passed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.07744 0.07744 1 1.49 0.2562 Non-Significant Effect
Error 0.4144 0.0518 8

0.49184 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

8.99 23.2 0.0561 Equal VariancesVariances Variance Ratio F Test
0.912 0.741 0.2973 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
2.73 2.28 3.132.7228526-003/008 5 0.137 11.17% -6.88%2.35 3.11

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-003/008 2.72 2.71 2.83 2.28 3.13

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:17 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 12-8378-2751
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.954 1.86 0.187 0.8160 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

7.32%C < TUntransformed 28526-004/002 passed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.02304 0.02304 1 0.91 0.3681 Non-Significant Effect
Error 0.20256 0.02532 8

0.2256 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.88 23.2 0.2173 Equal VariancesVariances Variance Ratio F Test
0.927 0.741 0.4157 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
2.46 2.26 2.792.4528526-004/002 5 0.0897 8.15% 3.75%2.21 2.71

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-004/002 2.26 2.46 2.45 2.79 2.35

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:17 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 11-9339-8134
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

15 n/a 0 0.0040 Significant Effect28526-005/007*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

25.37%C < TUntransformed 28526-005/007 failed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 9.78121 9.78121 1 32.1 4.7E-04 Significant Effect
Error 2.436 0.3045 8

12.2172 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

57.7 23.2 0.0017 Unequal VariancesVariances Variance Ratio F Test
0.724 0.741 0.0017 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
4.54 3.16 5.014.8528526-005/007 5 0.346 17.06% -77.33%3.58 5.5

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-005/007 4.78 3.16 4.88 4.85 5.01

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:17 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 01-4714-9670
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.69 1.86 0.271 2.9E-05 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

10.59%C < TUntransformed 28526-006/010 failed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3.136 3.136 1 59.1 5.8E-05 Significant Effect
Error 0.42416 0.05302 8

3.56016 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9.23 23.2 0.0536 Equal VariancesVariances Variance Ratio F Test
0.939 0.741 0.5441 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
3.68 3.24 4.083.6928526-006/010 5 0.138 8.41% -43.78%3.29 4.06

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-006/010 3.24 3.57 3.69 4.08 3.81

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:18 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 11-5688-5805
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

18.8 1.86 0.184 <1.0E-37 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

7.21%C < TUntransformed 28526-007/012 failed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 8.66761 8.66761 1 353 <1.0E-37 Significant Effect
Error 0.19648 0.02456 8

8.86409 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.74 23.2 0.2298 Equal VariancesVariances Variance Ratio F Test
0.94 0.741 0.5483 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
4.42 4.21 4.744.428526-007/012 5 0.088 4.45% -72.79%4.18 4.66

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-007/012 4.42 4.33 4.4 4.21 4.74

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:18 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 07-4468-0170
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.6 1.86 0.097 0.9843 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.80%C < TUntransformed 28526-008/006 passed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.04624 0.04624 1 6.78 0.0314 Significant Effect
Error 0.05456 0.00682 8

0.1008 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.17 23.2 0.2897 Equal VariancesVariances Variance Ratio F Test
0.921 0.741 0.3677 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
2.42 2.35 2.52.4228526-008/006 5 0.0256 2.36% 5.32%2.35 2.49

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-008/006 2.39 2.5 2.42 2.45 2.35

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:18 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 12-7936-3201
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.621 1.86 0.228 0.2761 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

8.90%C < TUntransformed 28526-009/001 passed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01444 0.01444 1 0.385 0.5522 Non-Significant Effect
Error 0.3 0.0375 8

0.31444 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

6.23 23.2 0.1041 Equal VariancesVariances Variance Ratio F Test
0.983 0.741 0.9796 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
2.63 2.36 2.972.5928526-009/001 5 0.114 9.65% -2.97%2.32 2.95

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-009/001 2.36 2.97 2.59 2.81 2.44

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:18 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 13-4891-3997
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

12.8 1.86 0.364 6.7E-07 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

14.24%C < TUntransformed 28526-010/011 failed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 15.625 15.625 1 163 1.3E-06 Significant Effect
Error 0.76736 0.0959199 8

16.3924 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

17.5 23.2 0.0169 Equal VariancesVariances Variance Ratio F Test
0.914 0.741 0.3096 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
5.06 4.53 5.685.0728526-010/011 5 0.191 8.42% -97.73%4.53 5.59

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-010/011 5.07 4.84 4.53 5.17 5.68

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:18 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 21-3667-7046
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

37.5 1.86 0.374 <1.0E-37 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

14.63%C < TUntransformed 28526-011/004 failed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 142.28 142.28 1 1410 <1.0E-37 Significant Effect
Error 0.809961 0.101245 8

143.09 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

18.5 23.2 0.0152 Equal VariancesVariances Variance Ratio F Test
0.961 0.741 0.7932 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
10.1 9.57 10.61028526-011/004 5 0.196 4.34% -294.92%9.56 10.6

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-011/004 10.6 9.84 10.5 10 9.57

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:18 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Cadmium CETIS Version: CETISv1.9.2Analysis ID: 18-9599-4486
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

15 n/a 0 0.0040 Significant Effect28526-012/005*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

20.89%C < TUntransformed 28526-012/005 failed cadmium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.66464 1.66464 1 8.07 0.0218 Significant Effect
Error 1.651 0.206375 8

3.31564 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

38.8 23.2 0.0037 Unequal VariancesVariances Variance Ratio F Test
0.73 0.741 0.0021 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cadmium Summary

2.56 2.44 2.652.5928525-000 5 0.0455 3.98% 0.00%2.43 2.68LC
3.37 3 4.53.1628526-012/005 5 0.284 18.80% -31.90%2.59 4.16

CodeSample

Cadmium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 2.46 2.44 2.65 2.59 2.65
28526-012/005 3.18 3 4.5 3.16 3.03

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Chromium

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 11-5474-5438
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.75 1.86 33.2 0.0590 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

102.14%C < TUntransformed 28526-001/003 passed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2449.23 2449.23 1 3.07 0.1180 Non-Significant Effect
Error 6389.66 798.708 8

8838.89 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

8.69 23.2 0.0595 Equal VariancesVariances Variance Ratio F Test
0.9 0.741 0.2214 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
63.8 23.7 12556.428526-001/003 5 16.9 59.29% -96.19%16.8 111

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-001/003 46.3 56.4 23.7 125 67.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 03-1758-1437
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.62 1.86 38 0.0034 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

116.70%C < TUntransformed 25826-002/009 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 13638.2 13638.2 1 13.1 0.0068 Significant Effect
Error 8340.67 1042.58 8

21978.9 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

11.7 23.2 0.0355 Equal VariancesVariances Variance Ratio F Test
0.974 0.741 0.9284 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
106 50.9 16298.225826-002/009 5 19.6 41.19% -226.98%52 161

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
25826-002/009 50.9 98.2 83.9 162 137

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 05-0491-2448
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.63 1.86 45.1 0.0150 Significant Effect28526-003/008*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

138.54%C < TUntransformed 28526-003/008 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 10188.9 10188.9 1 6.93 0.0300 Significant Effect
Error 11754.3 1469.29 8

21943.1 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

16.8 23.2 0.0182 Equal VariancesVariances Variance Ratio F Test
0.958 0.741 0.7578 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
96.4 44.9 15970.728526-003/008 5 23.6 54.64% -196.19%31 162

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-003/008 60.3 44.9 70.7 159 147

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 171 of 378



Report Date: 04 Jan-17 13:29 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 17-9627-2100
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2 2.13 68.6 0.0580 Non-Significant Effect28526-004/002Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

210.96%C < TUntransformed 28526-004/002 passed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 10381.3 10381.3 1 4 0.0804 Non-Significant Effect
Error 20736.9 2592.11 8

31118.2 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

30.5 23.2 0.0059 Unequal VariancesVariances Variance Ratio F Test
0.905 0.741 0.2492 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
97 38.5 20759.528526-004/002 5 31.7 73.05% -198.03%9.01 185

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-004/002 129 50.9 59.5 38.5 207

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 03-2366-0555
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

15 n/a 0 0.0040 Significant Effect28526-005/007*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

442.36%C < TUntransformed 28526-005/007 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 65334.9 65334.9 1 4.36 0.0702 Non-Significant Effect
Error 119839 14979.9 8

185174 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

181 23.2 1.8E-04 Unequal VariancesVariances Variance Ratio F Test
0.76 0.741 0.0047 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
194 73.9 48899.528526-005/007 5 77.2 88.88% -496.80%-20.1 409

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-005/007 99.5 488 73.9 98.6 211

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 15-7180-8053
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.03 1.86 51.3 5.1E-04 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

157.56%C < TUntransformed 28526-006/010 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 48080.4 48080.4 1 25.3 0.0010 Significant Effect
Error 15203 1900.37 8

63283.3 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

22.1 23.2 0.0110 Equal VariancesVariances Variance Ratio F Test
0.951 0.741 0.6858 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
171 96.1 22918328526-006/010 5 27 35.22% -426.18%96.3 246

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-006/010 122 226 96.1 229 183

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 15-6051-3830
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.19 2.13 76.8 9.9E-04 Significant Effect28526-007/012*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

236.02%C < TUntransformed 28526-007/012 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 167780 167780 1 51.7 9.3E-05 Significant Effect
Error 25956.4 3244.55 8

193737 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

38.4 23.2 0.0038 Unequal VariancesVariances Variance Ratio F Test
0.95 0.741 0.6730 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
292 202 40526528526-007/012 5 35.6 27.27% -796.13%193 390

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-007/012 265 336 250 202 405

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 12-6689-9906
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.21 2.13 143 0.0032 Significant Effect28526-008/006*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

438.14%C < TUntransformed 28526-008/006 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 303561 303561 1 27.1 8.1E-04 Significant Effect
Error 89451.2 11181.4 8

393012 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

135 23.2 3.2E-04 Unequal VariancesVariances Variance Ratio F Test
0.93 0.741 0.4475 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
381 190 55534428526-008/006 5 66.6 39.10% -1070.87%196 566

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-008/006 190 555 310 506 344

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 20-7326-3773
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.84 1.86 28.1 0.0110 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

86.33%C < TUntransformed 28526-009/001 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4588.16 4588.16 1 8.04 0.0220 Significant Effect
Error 4564.54 570.567 8

9152.7 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.92 23.2 0.1131 Equal VariancesVariances Variance Ratio F Test
0.962 0.741 0.8103 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
75.4 41.9 11186.628526-009/001 5 14 41.45% -131.65%36.6 114

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-009/001 41.9 86.6 43.2 111 94.2

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 19-4277-1419
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

10.6 2.13 60.5 2.2E-04 Significant Effect28526-010/011*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

185.80%C < TUntransformed 28526-010/011 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 227497 227497 1 113 5.3E-06 Significant Effect
Error 16086 2010.75 8

243583 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

23.4 23.2 0.0098 Unequal VariancesVariances Variance Ratio F Test
0.943 0.741 0.5923 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
334 269 42532028526-010/011 5 27.8 18.58% -927.04%257 411

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-010/011 292 425 269 365 320

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 00-3662-9440
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

11.1 2.13 144 1.9E-04 Significant Effect28526-011/004*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

442.08%C < TUntransformed 28526-011/004 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1405720 1405720 1 123 3.8E-06 Significant Effect
Error 91066.4 11383.3 8

1496790 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

137 23.2 3.1E-04 Unequal VariancesVariances Variance Ratio F Test
0.919 0.741 0.3451 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
782 581 96475328526-011/004 5 67.2 19.22% -2304.43%596 969

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-011/004 581 721 753 893 964

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:29 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Chromium CETIS Version: CETISv1.9.2Analysis ID: 12-5186-8814
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.54 2.13 406 0.0120 Significant Effect28526-012/005*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

1248.59%C < TUntransformed 28526-012/005 failed chromium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1137240 1137240 1 12.5 0.0076 Significant Effect
Error 726433 90804.1 8

1863670 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1100 23.2 4.9E-06 Unequal VariancesVariances Variance Ratio F Test
0.869 0.741 0.0964 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Chromium Summary

32.5 18 52.331.228525-000 5 5.74 39.45% 0.00%16.6 48.5LC
707 51 107092928526-012/005 5 190 60.25% -2072.71%178 1240

CodeSample

Chromium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 18 31.2 35.5 25.7 52.3
28526-012/005 506 1070 51 929 979

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Cobalt

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 00-2566-5472
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.55 1.86 0.534 0.0037 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.13%C < TUntransformed 28526-001/003 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.601 2.601 1 12.6 0.0075 Significant Effect
Error 1.64916 0.206145 8

4.25016 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.07 23.2 0.9511 Equal VariancesVariances Variance Ratio F Test
0.949 0.741 0.6604 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
6.87 6.12 7.346.8928526-001/003 5 0.206 6.72% -17.44%6.3 7.44

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-001/003 7.13 6.86 6.12 7.34 6.89

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:30 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 07-3071-5803
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.45 1.86 0.442 3.6E-05 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

7.55%C < TUntransformed 25826-002/009 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 7.81456 7.81456 1 55.5 7.3E-05 Significant Effect
Error 1.1274 0.140925 8

8.94196 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.42 23.2 0.4131 Equal VariancesVariances Variance Ratio F Test
0.97 0.741 0.8947 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
7.62 7.32 8.047.6525826-002/009 5 0.128 3.77% -30.23%7.26 7.97

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
25826-002/009 8.04 7.32 7.38 7.69 7.65

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:30 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 09-0457-6479
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.43 1.86 0.558 3.1E-04 Significant Effect28526-003/008*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.54%C < TUntransformed 28526-003/008 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 6.62596 6.62596 1 29.4 6.3E-04 Significant Effect
Error 1.801 0.225125 8

8.42696 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.26 23.2 0.8295 Equal VariancesVariances Variance Ratio F Test
0.925 0.741 0.3965 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
7.48 6.99 8.17.2628526-003/008 5 0.224 6.70% -27.84%6.85 8.1

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-003/008 7.26 6.99 7.11 7.92 8.1

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:30 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 14-3999-1215
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.52 1.86 0.545 9.2E-05 Significant Effect28526-004/002*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.32%C < TUntransformed 28526-004/002 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 9.12025 9.12025 1 42.5 1.8E-04 Significant Effect
Error 1.71636 0.214545 8

10.8366 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.15 23.2 0.8944 Equal VariancesVariances Variance Ratio F Test
0.934 0.741 0.4870 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
7.76 7.05 8.397.8328526-004/002 5 0.214 6.18% -32.66%7.16 8.35

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-004/002 7.68 7.83 7.05 7.84 8.39

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 10-6217-1112
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.79 1.86 0.574 0.0119 Significant Effect28526-005/007*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.82%C < TUntransformed 28526-005/007 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.849 1.849 1 7.76 0.0237 Significant Effect
Error 1.90696 0.23837 8

3.75596 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.39 23.2 0.7571 Equal VariancesVariances Variance Ratio F Test
0.961 0.741 0.8024 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
6.71 5.99 7.446.7128526-005/007 5 0.236 7.85% -14.71%6.05 7.36

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-005/007 6.53 6.71 5.99 6.87 7.44

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 01-5634-9372
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5 1.86 0.715 5.2E-04 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

12.23%C < TUntransformed 28526-006/010 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 9.25444 9.25444 1 25 0.0010 Significant Effect
Error 2.95876 0.369845 8

12.2132 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.71 23.2 0.3577 Equal VariancesVariances Variance Ratio F Test
0.958 0.741 0.7583 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
7.77 7.03 8.97.4628526-006/010 5 0.329 9.46% -32.90%6.86 8.68

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-006/010 7.46 7.03 7.39 8.9 8.08

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 12-9425-8544
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.35 1.86 0.445 3.4E-04 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

7.61%C < TUntransformed 28526-007/012 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4.096 4.096 1 28.6 6.9E-04 Significant Effect
Error 1.14596 0.143245 8

5.24196 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.29 23.2 0.4419 Equal VariancesVariances Variance Ratio F Test
0.961 0.741 0.7952 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
7.13 6.66 7.47.2428526-007/012 5 0.132 4.14% -21.89%6.76 7.49

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-007/012 7.03 6.66 7.31 7.4 7.24

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 16-1142-8259
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.06 1.86 0.509 8.9E-06 Significant Effect28526-008/006*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

8.70%C < TUntransformed 28526-008/006 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 15.3512 15.3512 1 82 1.8E-05 Significant Effect
Error 1.4976 0.1872 8

16.8488 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.14 23.2 0.9022 Equal VariancesVariances Variance Ratio F Test
0.939 0.741 0.5371 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
8.33 7.86 8.828.4828526-008/006 5 0.187 5.02% -42.37%7.81 8.85

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-008/006 7.86 8.48 8.82 8.55 7.92

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 06-5566-2278
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.61 1.86 0.574 2.5E-04 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

9.82%C < TUntransformed 28526-009/001 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 7.49956 7.49956 1 31.4 5.1E-04 Significant Effect
Error 1.90788 0.238485 8

9.40744 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.39 23.2 0.7565 Equal VariancesVariances Variance Ratio F Test
0.938 0.741 0.5258 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
7.58 6.75 8.27.6428526-009/001 5 0.236 6.95% -29.62%6.93 8.23

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-009/001 7.64 7.55 6.75 8.2 7.76

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 06-9204-5904
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.62 1.86 0.719 1.3E-05 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

12.30%C < TUntransformed 28526-010/011 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 27.8222 27.8222 1 74.4 2.5E-05 Significant Effect
Error 2.9926 0.374075 8

30.8148 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.75 23.2 0.3505 Equal VariancesVariances Variance Ratio F Test
0.97 0.741 0.8947 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
9.18 8.06 10.19.2928526-010/011 5 0.331 8.07% -57.05%8.26 10.1

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-010/011 10.1 9.04 8.06 9.43 9.29

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 18-6528-4364
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

13.4 1.86 0.435 4.6E-07 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

7.43%C < TUntransformed 28526-011/004 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 24.4922 24.4922 1 179 9.3E-07 Significant Effect
Error 1.09256 0.13657 8

25.5848 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.71 23.2 0.3584 Equal VariancesVariances Variance Ratio F Test
0.988 0.741 0.9939 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
8.98 8.68 9.38.8628526-011/004 5 0.121 3.02% -53.52%8.64 9.32

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-011/004 8.82 8.68 9.23 8.86 9.3

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:31 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Cobalt CETIS Version: CETISv1.9.2Analysis ID: 01-3998-4940
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.99 1.86 0.486 0.0020 Significant Effect28526-012/005*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

8.31%C < TUntransformed 28526-012/005 failed cobalt

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.71441 2.71441 1 15.9 0.0040 Significant Effect
Error 1.36508 0.170635 8

4.07949 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.41 23.2 0.7494 Equal VariancesVariances Variance Ratio F Test
0.96 0.741 0.7882 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Cobalt Summary

5.85 5.25 6.445.9328525-000 5 0.2 7.64% 0.00%5.29 6.4LC
6.89 6.38 7.296.9728526-012/005 5 0.168 5.47% -17.82%6.42 7.36

CodeSample

Cobalt Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5.93 5.61 5.25 6.01 6.44
28526-012/005 6.64 6.97 6.38 7.17 7.29

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Copper

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 04-1843-2329
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.38 1.86 4.53 0.0222 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

40.28%C < TUntransformed 28526-001/003 failed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 84.3322 84.3322 1 5.68 0.0443 Significant Effect
Error 118.792 14.849 8

203.124 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.05 23.2 0.5050 Equal VariancesVariances Variance Ratio F Test
0.847 0.741 0.0533 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
17.1 14.5 22.316.528526-001/003 5 1.4 18.30% -51.62%13.2 20.9

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-001/003 14.5 22.3 17.1 16.5 14.9

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 01-7891-9481
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.48 1.86 4.69 0.0042 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

41.64%C < TUntransformed 25826-002/009 failed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 192.195 192.195 1 12.1 0.0083 Significant Effect
Error 126.988 15.8735 8

319.182 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.69 23.2 0.6233 Equal VariancesVariances Variance Ratio F Test
0.876 0.741 0.1188 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
20 16.5 23.82025826-002/009 5 1.54 17.16% -77.92%15.8 24.3

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
25826-002/009 16.5 16.7 20 23.1 23.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 02-3403-5914
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.71 1.86 4.05 0.2488 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

36.01%C < TUntransformed 28526-003/008 passed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5.99076 5.99076 1 0.505 0.4976 Non-Significant Effect
Error 94.9599 11.87 8

100.951 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.26 23.2 0.1366 Equal VariancesVariances Variance Ratio F Test
0.884 0.741 0.1447 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
12.8 10.9 15.312.128526-003/008 5 0.871 15.21% -13.76%10.4 15.2

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-003/008 11.3 12.1 10.9 14.4 15.3

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 03-0766-3400
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.05 1.86 4.14 0.1613 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

36.82%C < TUntransformed 28526-004/002 passed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 13.7828 13.7828 1 1.11 0.3227 Non-Significant Effect
Error 99.2599 12.4075 8

113.043 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.1 23.2 0.2005 Equal VariancesVariances Variance Ratio F Test
0.873 0.741 0.1085 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
13.6 11.6 17.313.428526-004/002 5 0.986 16.22% -20.87%10.9 16.3

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-004/002 13.4 12.3 11.6 13.4 17.3

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 09-5313-6092
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.27 1.86 4.33 0.1204 Non-Significant Effect28526-005/007Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

38.45%C < TUntransformed 28526-005/007 passed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 21.7268 21.7268 1 1.61 0.2407 Non-Significant Effect
Error 108.24 13.53 8

129.967 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.81 23.2 0.3417 Equal VariancesVariances Variance Ratio F Test
0.89 0.741 0.1689 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
14.2 10.9 17.513.328526-005/007 5 1.19 18.78% -26.20%10.9 17.5

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-005/007 13 17.5 10.9 13.3 16.3

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 12-7772-0978
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.95 1.86 3.83 0.0436 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

34.00%C < TUntransformed 28526-006/010 failed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 40.1602 40.1602 1 3.8 0.0872 Non-Significant Effect
Error 84.6519 10.5815 8

124.812 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

16.4 23.2 0.0190 Equal VariancesVariances Variance Ratio F Test
0.858 0.741 0.0713 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
15.3 14.4 16.914.628526-006/010 5 0.493 7.22% -35.62%13.9 16.6

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-006/010 14.5 14.6 14.4 16.9 15.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 20-7918-9706
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.45 1.86 5.14 0.0043 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

45.70%C < TUntransformed 28526-007/012 failed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 227.911 227.911 1 11.9 0.0087 Significant Effect
Error 152.94 19.1175 8

380.851 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.09 23.2 0.9347 Equal VariancesVariances Variance Ratio F Test
0.883 0.741 0.1397 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
20.8 16 27.420.328526-007/012 5 1.91 20.56% -84.86%15.5 26.1

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-007/012 18.5 27.4 20.3 16 21.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 02-1265-6545
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.16 1.86 3.91 0.1407 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

34.74%C < TUntransformed 28526-008/006 passed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 14.738 14.738 1 1.33 0.2814 Non-Significant Effect
Error 88.3679 11.046 8

103.106 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9.31 23.2 0.0528 Equal VariancesVariances Variance Ratio F Test
0.864 0.741 0.0856 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
13.7 11.5 15.114.428526-008/006 5 0.655 10.70% -21.58%11.9 15.5

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-008/006 11.5 15.1 14.4 14.5 12.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 08-9734-5240
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.631 1.86 4.09 0.2729 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

36.36%C < TUntransformed 28526-009/001 passed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4.81636 4.81636 1 0.398 0.5457 Non-Significant Effect
Error 96.8119 12.1015 8

101.628 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.69 23.2 0.1636 Equal VariancesVariances Variance Ratio F Test
0.876 0.741 0.1158 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
12.6 10.9 15.911.828526-009/001 5 0.922 16.32% -12.34%10.1 15.2

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-009/001 11.8 10.9 11.2 15.9 13.4

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 19-6255-5920
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.84 2.13 4.31 0.0694 Non-Significant Effect28526-010/011Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

38.30%C < TUntransformed 28526-010/011 passed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 34.745 34.745 1 3.4 0.1023 Non-Significant Effect
Error 81.7079 10.2135 8

116.453 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

41.8 23.2 0.0032 Unequal VariancesVariances Variance Ratio F Test
0.831 0.741 0.0348 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
15 13.9 15.615.328526-010/011 5 0.309 4.61% -33.13%14.1 15.8

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-010/011 15.3 15.6 13.9 15.4 14.7

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 18-5930-4712
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.51 1.86 4.26 1.4E-05 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

37.85%C < TUntransformed 28526-011/004 failed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 949.455 949.455 1 72.4 2.8E-05 Significant Effect
Error 104.912 13.114 8

1054.37 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.18 23.2 0.2889 Equal VariancesVariances Variance Ratio F Test
0.886 0.741 0.1511 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
30.7 27.4 34.430.528526-011/004 5 1.12 8.15% -173.20%27.6 33.9

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-011/004 27.4 30.2 31.2 30.5 34.4

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:32 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Copper CETIS Version: CETISv1.9.2Analysis ID: 20-2186-4539
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.67 1.86 5.82 0.0143 Significant Effect28526-012/005*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

51.75%C < TUntransformed 28526-012/005 failed copper

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 174.223 174.223 1 7.11 0.0285 Significant Effect
Error 196.08 24.51 8

370.303 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.46 23.2 0.7241 Equal VariancesVariances Variance Ratio F Test
0.981 0.741 0.9694 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Copper Summary

11.3 7.86 18.69.6328525-000 5 2 39.70% 0.00%5.71 16.8LC
19.6 10.9 24.421.728526-012/005 5 2.41 27.51% -74.19%12.9 26.3

CodeSample

Copper Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 7.86 7.97 18.6 9.63 12.2
28526-012/005 18.1 24.4 10.9 21.7 22.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 09-8652-6354
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.17 1.86 321 0.0307 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

46.68%C < TUntransformed 28526-001/003 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 352313 352313 1 4.72 0.0615 Non-Significant Effect
Error 596643 74580.4 8

948956 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

6.85 23.2 0.0892 Equal VariancesVariances Variance Ratio F Test
0.924 0.741 0.3892 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1060 565 1570103028526-001/003 5 161 33.93% -54.56%615 1510

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-001/003 992 1030 565 1570 1160

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 05-9743-7245
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.03 1.86 437 0.0019 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

63.52%C < TUntransformed 25826-002/009 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2237290 2237290 1 16.2 0.0038 Significant Effect
Error 1104770 138096 8

3342060 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

13.5 23.2 0.0271 Equal VariancesVariances Variance Ratio F Test
0.953 0.741 0.7003 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1630 1010 2160160025826-002/009 5 227 31.04% -137.50%1000 2260

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
25826-002/009 1010 1280 1600 2160 2120

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 12-6008-8422
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.43 1.86 561 0.0205 Significant Effect28526-003/008*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

81.54%C < TUntransformed 28526-003/008 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1346890 1346890 1 5.92 0.0410 Significant Effect
Error 1820350 227544 8

3167240 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

22.9 23.2 0.0102 Equal VariancesVariances Variance Ratio F Test
0.964 0.741 0.8322 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1420 751 2290120028526-003/008 5 295 46.44% -106.69%602 2240

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-003/008 1200 751 939 1930 2290

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 09-1447-6261
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.88 2.13 880 0.0663 Non-Significant Effect28526-004/002Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

127.95%C < TUntransformed 28526-004/002 passed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1513210 1513210 1 3.55 0.0963 Non-Significant Effect
Error 3410310 426288 8

4923520 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

43.8 23.2 0.0029 Unequal VariancesVariances Variance Ratio F Test
0.845 0.741 0.0513 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1470 832 293088428526-004/002 5 408 62.28% -113.08%332 2600

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-004/002 1800 884 884 832 2930

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 11-0926-1763
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.55 2.13 737 0.0316 Significant Effect28526-005/007*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

107.09%C < TUntransformed 28526-005/007 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1942160 1942160 1 6.5 0.0342 Significant Effect
Error 2388900 298612 8

4331060 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

30.4 23.2 0.0060 Unequal VariancesVariances Variance Ratio F Test
0.907 0.741 0.2630 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1570 627 2670153028526-005/007 5 340 48.45% -128.11%625 2510

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-005/007 1830 627 1190 1530 2670

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 08-8649-1241
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.14 1.86 334 4.4E-04 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

48.54%C < TUntransformed 28526-006/010 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2134440 2134440 1 26.5 8.8E-04 Significant Effect
Error 645132 80641.5 8

2779570 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.48 23.2 0.0768 Equal VariancesVariances Variance Ratio F Test
0.932 0.741 0.4666 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1610 1030 2030170028526-006/010 5 169 23.40% -134.30%1140 2080

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-006/010 1500 1700 1030 2030 1800

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 11-8059-0609
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.02 1.86 172 0.0083 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

24.95%C < TUntransformed 28526-007/012 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 194045 194045 1 9.11 0.0166 Significant Effect
Error 170379 21297.4 8

364424 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.24 23.2 0.8397 Equal VariancesVariances Variance Ratio F Test
0.877 0.741 0.1208 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
967 805 120091628526-007/012 5 68.7 15.89% -40.49%776 1160

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-007/012 916 1030 882 805 1200

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 11-5619-6916
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.77 1.86 343 0.0027 Significant Effect28526-008/006*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

49.79%C < TUntransformed 28526-008/006 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1203400 1203400 1 14.2 0.0055 Significant Effect
Error 678737 84842.1 8

1882130 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.92 23.2 0.0697 Equal VariancesVariances Variance Ratio F Test
0.951 0.741 0.6833 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1380 879 1820130028526-008/006 5 174 28.09% -100.84%900 1860

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-008/006 879 1820 1190 1720 1300

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 17-0383-7539
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.11 1.86 313 0.0337 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

45.54%C < TUntransformed 28526-009/001 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 317196 317196 1 4.47 0.0674 Non-Significant Effect
Error 567749 70968.6 8

884945 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

6.47 23.2 0.0980 Equal VariancesVariances Variance Ratio F Test
0.97 0.741 0.8951 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1040 624 148099028526-009/001 5 157 33.58% -51.77%609 1480

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-009/001 817 990 624 1480 1310

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 15-2079-5257
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

10.7 1.86 238 2.6E-06 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

34.60%C < TUntransformed 28526-010/011 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4692250 4692250 1 115 5.1E-06 Significant Effect
Error 327732 40966.5 8

5019980 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.31 23.2 0.2731 Equal VariancesVariances Variance Ratio F Test
0.925 0.741 0.3962 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
2060 1790 2440196028526-010/011 5 112 12.19% -199.13%1750 2370

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-010/011 1940 2440 1790 2160 1960

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:33 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 20-2082-0029
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.17 1.86 252 0.0066 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

36.64%C < TUntransformed 28526-011/004 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 461820 461820 1 10.1 0.0132 Significant Effect
Error 367581 45947.6 8

829401 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.83 23.2 0.2214 Equal VariancesVariances Variance Ratio F Test
0.931 0.741 0.4573 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
1120 842 1540105028526-011/004 5 121 24.15% -62.47%783 1450

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-011/004 842 957 1050 1200 1540

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:34 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Iron CETIS Version: CETISv1.9.2Analysis ID: 02-9293-6590
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.06 1.86 154 0.0368 Significant Effect28526-012/005*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

22.41%C < TUntransformed 28526-012/005 failed iron

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 72760.9 72760.9 1 4.23 0.0736 Non-Significant Effect
Error 137467 17183.4 8

210228 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.24 23.2 0.8409 Equal VariancesVariances Variance Ratio F Test
0.989 0.741 0.9958 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Iron Summary

688 568 90962328525-000 5 61.7 20.04% 0.00%517 859LC
859 649 96689628526-012/005 5 55.4 14.43% -24.80%705 1010

CodeSample

Iron Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 568 623 607 733 909
28526-012/005 649 856 966 896 926

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 00-9250-9314
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

15 n/a 0 0.0040 Significant Effect28526-001/003*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

345.87%C < TUntransformed 28526-001/003 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 620.156 620.156 1 86.6 1.4E-05 Significant Effect
Error 57.295 7.16188 8

677.451 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

46.6 23.2 0.0026 Unequal VariancesVariances Variance Ratio F Test
0.779 0.741 0.0081 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
16.7 10.2 19.718.228526-001/003 5 1.67 22.48% -1730.77%12 21.3

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-001/003 18.2 16.9 10.2 19.7 18.3

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 17-0173-1714
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

15 n/a 0 0.0040 Significant Effect25826-002/009*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

4408.00%C < TUntransformed 25826-002/009 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 208066 208066 1 179 9.3E-07 Significant Effect
Error 9306.4 1163.3 8

217373 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7730 23.2 <1.0E-37 Unequal VariancesVariances Variance Ratio F Test
0.75 0.741 0.0036 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
289 210 33329525826-002/009 5 21.6 16.67% -31702.20230 349

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
25826-002/009 287 210 322 295 333

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 10-6922-9101
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

15 n/a 0 0.0040 Significant Effect28526-003/008*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

6730.40%C < TUntransformed 28526-003/008 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 193613 193613 1 71.4 2.9E-05 Significant Effect
Error 21696 2712 8

215309 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

18000 23.2 <1.0E-37 Unequal VariancesVariances Variance Ratio F Test
0.723 0.741 0.0017 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
279 210 40526028526-003/008 5 32.9 26.38% -30581.32188 371

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-003/008 263 258 260 210 405

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 14-5003-0471
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.74 2.13 5.7 0.0258 Significant Effect28526-004/002*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

625.83%C < TUntransformed 28526-004/002 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 134.396 134.396 1 7.53 0.0253 Significant Effect
Error 142.73 17.8412 8

277.125 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

118 23.2 4.2E-04 Unequal VariancesVariances Variance Ratio F Test
0.852 0.741 0.0617 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
8.24 4.02 17.54.4228526-004/002 5 2.66 72.17% -805.71%0.856 15.6

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-004/002 11 4.42 4.27 4.02 17.5

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 09-6044-7381
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.75 2.13 4.32 3.1E-04 Significant Effect28526-005/007*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

474.79%C < TUntransformed 28526-005/007 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 977.132 977.132 1 95.2 1.0E-05 Significant Effect
Error 82.151 10.2689 8

1059.28 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

67.3 23.2 0.0013 Unequal VariancesVariances Variance Ratio F Test
0.92 0.741 0.3573 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
20.7 15.3 24.722.628526-005/007 5 2.01 21.75% -2172.53%15.1 26.3

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-005/007 22.6 16.4 15.3 24.4 24.7

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 14-7331-7583
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.56 2.13 83.4 8.2E-04 Significant Effect28526-006/010*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

9165.93%C < TUntransformed 28526-006/010 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 218581 218581 1 57.1 6.6E-05 Significant Effect
Error 30616.4 3827.05 8

249198 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

25400 23.2 <1.0E-37 Unequal VariancesVariances Variance Ratio F Test
0.871 0.741 0.1020 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
297 206 40729228526-006/010 5 39.1 29.50% -32493.41188 405

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-006/010 218 292 206 407 360

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 11-3944-2568
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

13.9 2.13 6.13 7.8E-05 Significant Effect28526-007/012*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

673.91%C < TUntransformed 28526-007/012 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3998 3998 1 193 6.9E-07 Significant Effect
Error 165.503 20.6879 8

4163.5 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

137 23.2 3.2E-04 Unequal VariancesVariances Variance Ratio F Test
0.811 0.741 0.0199 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
40.9 34.5 51.339.928526-007/012 5 2.87 15.67% -4394.51%32.9 48.9

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-007/012 39.9 41.6 37.2 34.5 51.3

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 17-7350-9849
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

20.4 2.13 6.89 1.7E-05 Significant Effect28526-008/006*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

757.29%C < TUntransformed 28526-008/006 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 10913.1 10913.1 1 418 <1.0E-37 Significant Effect
Error 208.991 26.1239 8

11122.1 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

173 23.2 2.0E-04 Unequal VariancesVariances Variance Ratio F Test
0.887 0.741 0.1562 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
67 59.4 74.268.528526-008/006 5 3.22 10.76% -7260.44%58 75.9

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-008/006 59.5 73.3 59.4 74.2 68.5

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 10-0436-5670
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.21 2.13 2.96 0.0068 Significant Effect28526-009/001*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

325.45%C < TUntransformed 28526-009/001 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 85.3808 85.3808 1 17.7 0.0030 Significant Effect
Error 38.5983 4.82479 8

123.979 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

31.1 23.2 0.0057 Unequal VariancesVariances Variance Ratio F Test
0.936 0.741 0.5133 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
6.75 2.73 10.26.2328526-009/001 5 1.37 45.27% -642.20%2.96 10.6

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-009/001 5.25 6.23 2.73 10.2 9.36

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 20-3675-5860
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

15.4 2.13 2.82 5.2E-05 Significant Effect28526-010/011*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

310.06%C < TUntransformed 28526-010/011 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1035.31 1035.31 1 236 3.2E-07 Significant Effect
Error 35.035 4.37938 8

1070.34 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

28.1 23.2 0.0069 Unequal VariancesVariances Variance Ratio F Test
0.901 0.741 0.2260 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
21.3 18 25.621.128526-010/011 5 1.3 13.68% -2236.26%17.6 24.9

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-010/011 21.1 25.6 18 19.4 22.2

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 04-7038-5260
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

15.3 2.13 7.38 5.3E-05 Significant Effect28526-011/004*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

811.11%C < TUntransformed 28526-011/004 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 7041.06 7041.06 1 235 3.3E-07 Significant Effect
Error 239.751 29.9689 8

7280.81 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

198 23.2 1.5E-04 Unequal VariancesVariances Variance Ratio F Test
0.899 0.741 0.2154 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
54 45.6 61.557.728526-011/004 5 3.45 14.31% -5831.87%44.4 63.6

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-011/004 45.6 45.7 57.7 61.5 59.4

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:35 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Lead CETIS Version: CETISv1.9.2Analysis ID: 05-6951-0750
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.87 2.13 4.66 3.0E-04 Significant Effect28526-012/005*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

512.25%C < TUntransformed 28526-012/005 failed lead

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1165.32 1165.32 1 97.5 9.3E-06 Significant Effect
Error 95.623 11.9529 8

1260.94 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

78.5 23.2 9.4E-04 Unequal VariancesVariances Variance Ratio F Test
0.925 0.741 0.4019 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Lead Summary

0.91 0.43 1.840.8128525-000 5 0.245 60.26% 0.00%0.229 1.59LC
22.5 15.8 26.825.328526-012/005 5 2.17 21.59% -2372.53%16.5 28.5

CodeSample

Lead Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.6 0.81 0.87 0.43 1.84
28526-012/005 18.9 26.8 15.8 25.3 25.7

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 12-9042-2583
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-5.61 1.86 174 0.9997 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

12.37%C < TUntransformed 28526-001/003 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 688538 688538 1 31.5 5.0E-04 Significant Effect
Error 174851 21856.3 8

863388 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.8 23.2 0.1172 Equal VariancesVariances Variance Ratio F Test
0.915 0.741 0.3195 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
881 804 97983928526-001/003 5 35.9 9.10% 37.33%782 981

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-001/003 828 839 804 979 956

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 234 of 378



Report Date: 04 Jan-17 13:36 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 11-5273-4504
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-5.13 1.86 195 0.9996 Non-Significant Effect25826-002/009Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

13.86%C < TUntransformed 25826-002/009 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 723072 723072 1 26.3 9.0E-04 Significant Effect
Error 219743 27467.8 8

942815 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.11 23.2 0.4870 Equal VariancesVariances Variance Ratio F Test
0.92 0.741 0.3596 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
868 721 106084525826-002/009 5 59.4 15.30% 38.25%703 1030

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
25826-002/009 782 721 845 933 1060

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 04-0078-8630
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-5.14 1.86 194 0.9996 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

13.76%C < TUntransformed 28526-003/008 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 716633 716633 1 26.5 8.8E-04 Significant Effect
Error 216635 27079.4 8

933268 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.21 23.2 0.4617 Equal VariancesVariances Variance Ratio F Test
0.916 0.741 0.3232 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
871 744 105082428526-003/008 5 58.1 14.92% 38.08%709 1030

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-003/008 824 775 744 960 1050

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 02-1985-4068
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.79 1.86 192 0.9993 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

13.69%C < TUntransformed 28526-004/002 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 615040 615040 1 23 0.0014 Significant Effect
Error 214282 26785.2 8

829322 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.29 23.2 0.4424 Equal VariancesVariances Variance Ratio F Test
0.917 0.741 0.3295 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
910 780 111089628526-004/002 5 57.1 14.03% 35.28%752 1070

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-004/002 896 825 780 939 1110

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 12-7504-3894
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-3.01 1.86 225 0.9916 Non-Significant Effect28526-005/007Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

16.01%C < TUntransformed 28526-005/007 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 332333 332333 1 9.07 0.0168 Significant Effect
Error 293215 36651.9 8

625548 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.03 23.2 0.9743 Equal VariancesVariances Variance Ratio F Test
0.937 0.741 0.5241 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
1040 818 1270108028526-005/007 5 84.9 18.23% 25.93%806 1280

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-005/007 1080 818 879 1160 1270

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 08-3389-7764
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.92 1.86 184 0.9994 Non-Significant Effect28526-006/010Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

13.06%C < TUntransformed 28526-006/010 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 589518 589518 1 24.2 0.0012 Significant Effect
Error 195125 24390.7 8

784644 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.24 23.2 0.2811 Equal VariancesVariances Variance Ratio F Test
0.926 0.741 0.4118 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
920 790 104095628526-006/010 5 48 11.65% 34.54%787 1050

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-006/010 956 827 790 989 1040

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 06-5512-3842
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.46 1.86 164 0.9989 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.68%C < TUntransformed 28526-007/012 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 386909 386909 1 19.9 0.0021 Significant Effect
Error 155915 19489.4 8

542824 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21.9 23.2 0.0111 Equal VariancesVariances Variance Ratio F Test
0.901 0.741 0.2249 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
1010 958 1060102028526-007/012 5 18.4 4.07% 27.98%961 1060

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-007/012 1020 958 1040 985 1060

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 05-7115-6195
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-5.06 1.86 166 0.9995 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.81%C < TUntransformed 28526-008/006 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 511212 511212 1 25.6 9.7E-04 Significant Effect
Error 159605 19950.6 8

670817 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

14.2 23.2 0.0248 Equal VariancesVariances Variance Ratio F Test
0.905 0.741 0.2510 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
954 898 102096028526-008/006 5 22.9 5.37% 32.16%890 1020

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-008/006 898 983 908 1020 960

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 05-7337-7953
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.68 1.86 189 0.9992 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

13.43%C < TUntransformed 28526-009/001 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 564538 564538 1 21.9 0.0016 Significant Effect
Error 206283 25785.3 8

770820 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.61 23.2 0.3756 Equal VariancesVariances Variance Ratio F Test
0.917 0.741 0.3301 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
931 826 110088128526-009/001 5 53.5 12.84% 33.80%782 1080

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-009/001 881 826 837 1100 1010

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 12-2820-6676
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.21 1.86 170 0.9985 Non-Significant Effect28526-010/011Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

12.11%C < TUntransformed 28526-010/011 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 371718 371718 1 17.7 0.0030 Significant Effect
Error 167749 20968.7 8

539468 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

8 23.2 0.0685 Equal VariancesVariances Variance Ratio F Test
0.918 0.741 0.3419 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
1020 943 1100101028526-010/011 5 30.5 6.69% 27.43%936 1110

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-010/011 1010 969 943 1100 1080

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 10-7061-2137
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-5.59 1.86 166 0.9997 Non-Significant Effect28526-011/004Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.84%C < TUntransformed 28526-011/004 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 626000 626000 1 31.3 5.2E-04 Significant Effect
Error 160225 20028.2 8

786226 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

13.4 23.2 0.0275 Equal VariancesVariances Variance Ratio F Test
0.907 0.741 0.2599 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
906 842 96389828526-011/004 5 23.6 5.82% 35.59%840 971

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-011/004 870 842 963 955 898

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:36 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Magnesium CETIS Version: CETISv1.9.2Analysis ID: 00-4541-2651
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-5.72 1.86 164 0.9998 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.67%C < TUntransformed 28526-012/005 passed magnesium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 638068 638068 1 32.8 4.4E-04 Significant Effect
Error 155805 19475.6 8

793872 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

22.3 23.2 0.0107 Equal VariancesVariances Variance Ratio F Test
0.899 0.741 0.2160 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Magnesium Summary

1410 1230 1710135028525-000 5 86.3 13.73% 0.00%1170 1650LC
901 838 94389728526-012/005 5 18.3 4.54% 35.93%850 952

CodeSample

Magnesium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 1230 1270 1350 1470 1710
28526-012/005 895 838 897 943 931

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 10-2482-7785
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.64 1.86 12.2 0.9851 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

32.99%C < TUntransformed 28526-001/003 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 753.945 753.945 1 6.95 0.0298 Significant Effect
Error 867.336 108.417 8

1621.28 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.84 23.2 0.3358 Equal VariancesVariances Variance Ratio F Test
0.902 0.741 0.2297 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
19.8 8.47 29.119.628526-001/003 5 3.36 38.03% 46.78%10.4 29.1

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-001/003 18.7 19.6 8.47 29.1 22.9

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 02-5315-9769
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.619 1.86 14.5 0.2766 Non-Significant Effect25826-002/009Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

39.02%C < TUntransformed 25826-002/009 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 58.081 58.081 1 0.383 0.5533 Non-Significant Effect
Error 1213.58 151.698 8

1271.66 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.12 23.2 0.9140 Equal VariancesVariances Variance Ratio F Test
0.941 0.741 0.5597 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
41.9 27.4 55.442.825826-002/009 5 5.35 28.51% -12.98%27.1 56.8

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
25826-002/009 27.4 32.6 42.8 51.5 55.4

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 04-4953-5602
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.205 1.86 17.4 0.4213 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

46.90%C < TUntransformed 28526-003/008 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 9.216 9.216 1 0.0421 0.8426 Non-Significant Effect
Error 1753.16 219.145 8

1762.38 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.73 23.2 0.6076 Equal VariancesVariances Variance Ratio F Test
0.886 0.741 0.1527 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
39 21.8 6334.128526-003/008 5 7.45 42.70% -5.17%18.3 59.7

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-003/008 34.1 21.8 27.8 48.5 63

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 03-3733-6497
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.05 1.86 19.3 0.8380 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

51.86%C < TUntransformed 28526-004/002 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 295.936 295.936 1 1.1 0.3240 Non-Significant Effect
Error 2143.62 267.953 8

2439.56 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.34 23.2 0.4303 Equal VariancesVariances Variance Ratio F Test
0.837 0.741 0.0410 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
26.2 11.9 57.214.328526-004/002 5 8.67 73.85% 29.31%2.18 50.3

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-004/002 33.5 14.3 14.3 11.9 57.2

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 19-4522-4203
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.11 1.86 12.8 0.9663 Non-Significant Effect28526-005/007Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

34.35%C < TUntransformed 28526-005/007 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 525.625 525.625 1 4.47 0.0674 Non-Significant Effect
Error 940.476 117.559 8

1466.1 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.15 23.2 0.4775 Equal VariancesVariances Variance Ratio F Test
0.824 0.741 0.0285 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
22.6 15.3 37.220.828526-005/007 5 3.87 38.21% 39.06%11.9 33.4

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-005/007 22.6 17.2 15.3 20.8 37.2

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 11-5284-2654
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.99 1.86 22.1 0.0020 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

59.56%C < TUntransformed 28526-006/010 failed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5631.13 5631.13 1 15.9 0.0040 Significant Effect
Error 2826.96 353.37 8

8458.08 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.41 23.2 0.2623 Equal VariancesVariances Variance Ratio F Test
0.926 0.741 0.4066 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
84.6 49.6 10592.628526-006/010 5 10.5 27.64% -127.86%55.6 114

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-006/010 72.7 92.6 49.6 105 103

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 07-3166-3222
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.92 1.86 11 0.9903 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

29.76%C < TUntransformed 28526-007/012 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 749.956 749.956 1 8.5 0.0194 Significant Effect
Error 705.928 88.241 8

1455.88 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9.98 23.2 0.0468 Equal VariancesVariances Variance Ratio F Test
0.81 0.741 0.0194 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
19.8 16.8 2617.628526-007/012 5 1.79 20.25% 46.66%14.8 24.8

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-007/012 17.6 21.7 16.9 16.8 26

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 01-5550-2161
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.12 1.86 12.1 0.9664 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

32.72%C < TUntransformed 28526-008/006 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 477.481 477.481 1 4.48 0.0672 Non-Significant Effect
Error 853.168 106.646 8

1330.65 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.03 23.2 0.3079 Equal VariancesVariances Variance Ratio F Test
0.889 0.741 0.1649 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
23.3 14.2 31.921.928526-008/006 5 3.25 31.21% 37.23%14.3 32.3

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-008/006 14.2 31.9 19.2 29.3 21.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 13-3794-4817
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.45 1.86 12.7 0.9800 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

34.33%C < TUntransformed 28526-009/001 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 703.921 703.921 1 5.99 0.0400 Significant Effect
Error 939.44 117.43 8

1643.36 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.15 23.2 0.4755 Equal VariancesVariances Variance Ratio F Test
0.9 0.741 0.2210 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
20.3 9.8 30.519.128526-009/001 5 3.86 42.42% 45.20%9.63 31.1

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-009/001 14.8 19.1 9.8 30.5 27.5

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 06-5605-4811
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.28 1.86 18.6 4.3E-05 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

50.21%C < TUntransformed 28526-010/011 failed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 13293.3 13293.3 1 52.9 8.6E-05 Significant Effect
Error 2009.26 251.158 8

15302.6 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.13 23.2 0.4816 Equal VariancesVariances Variance Ratio F Test
0.912 0.741 0.2938 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
110 89.2 13210928526-010/011 5 8.27 16.80% -196.44%87.1 133

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-010/011 95 132 89.2 125 109

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:37 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 12-8176-1679
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.28 1.86 11.1 0.8822 Non-Significant Effect28526-011/004Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

29.92%C < TUntransformed 28526-011/004 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 146.689 146.689 1 1.65 0.2355 Non-Significant Effect
Error 713.26 89.1575 8

859.949 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

8.96 23.2 0.0565 Equal VariancesVariances Variance Ratio F Test
0.848 0.741 0.0554 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
29.5 23.9 3429.228526-011/004 5 1.89 14.36% 20.64%24.2 34.7

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-011/004 23.9 27 29.2 33.2 34

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 257 of 378



Report Date: 04 Jan-17 13:37 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Manganese CETIS Version: CETISv1.9.2Analysis ID: 20-3819-7373
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.04 1.86 12.4 0.9620 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

33.35%C < TUntransformed 28526-012/005 passed manganese

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 459.684 459.684 1 4.15 0.0760 Non-Significant Effect
Error 886.32 110.79 8

1346 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.62 23.2 0.3731 Equal VariancesVariances Variance Ratio F Test
0.911 0.741 0.2850 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Manganese Summary

37.1 25.5 58.833.428525-000 5 5.66 34.12% 0.00%21.4 52.8LC
23.6 12.4 30.327.328526-012/005 5 3.5 33.20% 36.53%13.8 33.3

CodeSample

Manganese Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 25.5 32.8 35.1 33.4 58.8
28526-012/005 18.4 30.3 12.4 27.3 29.4

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 258 of 378



28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Mercury

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:45
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 04-9686-5524
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

11.1 1.86 0.012 2.0E-06 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

24.96%C < TUntransformed 28526-001/003 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0136161 0.0136161 1 123 3.9E-06 Significant Effect
Error 0.0008864 0.0001108 8

0.0145025 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.66 23.2 0.6354 Equal VariancesVariances Variance Ratio F Test
0.882 0.741 0.1378 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.123 0.111 0.1390.1228526-001/003 5 0.00526 9.53% -148.79%0.109 0.138

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-001/003 0.115 0.12 0.111 0.132 0.139

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:55
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 03-1848-2742
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

13.9 2.13 0.045 7.8E-05 Significant Effect25826-002/009*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

89.84%C < TUntransformed 25826-002/009 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.21025 0.21025 1 192 7.0E-07 Significant Effect
Error 0.0087384 0.0010923 8

0.218988 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

25.2 23.2 0.0085 Unequal VariancesVariances Variance Ratio F Test
0.837 0.741 0.0411 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.34 0.264 0.3850.35625826-002/009 5 0.0205 13.50% -584.68%0.283 0.397

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
25826-002/009 0.335 0.264 0.358 0.385 0.356

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 17-8980-6213
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.55 1.86 0.031 3.3E-05 Significant Effect28526-003/008*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

62.16%C < TUntransformed 28526-003/008 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0391876 0.0391876 1 57 6.6E-05 Significant Effect
Error 0.005498 0.0006873 8

0.0446856 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

15.5 23.2 0.0211 Equal VariancesVariances Variance Ratio F Test
0.795 0.741 0.0126 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.175 0.149 0.2370.16528526-003/008 5 0.0161 20.56% -252.42%0.13 0.219

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-003/008 0.165 0.152 0.149 0.171 0.237

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 10-6231-8909
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.72 1.86 0.017 2.2E-04 Significant Effect28526-004/002*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

34.75%C < TUntransformed 28526-004/002 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0070225 0.0070225 1 32.7 4.5E-04 Significant Effect
Error 0.0017184 0.0002148 8

0.0087409 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.16 23.2 0.1964 Equal VariancesVariances Variance Ratio F Test
0.911 0.741 0.2859 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.103 0.086 0.1270.09328526-004/002 5 0.00832 18.14% -106.85%0.0795 0.126

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-004/002 0.089 0.093 0.086 0.118 0.127

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 13-5512-4167
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.08 1.86 0.037 0.0076 Significant Effect28526-005/007*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

73.85%C < TUntransformed 28526-005/007 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0091809 0.0091809 1 9.46 0.0152 Significant Effect
Error 0.00776 0.00097 8

0.0169409 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

22.3 23.2 0.0107 Equal VariancesVariances Variance Ratio F Test
0.9 0.741 0.2205 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.11 0.043 0.1470.12628526-005/007 5 0.0193 39.10% -122.18%0.0567 0.164

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-005/007 0.126 0.043 0.093 0.147 0.142

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 02-5711-0364
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.98 1.86 0.02 5.7E-05 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

40.28%C < TUntransformed 28526-006/010 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0140625 0.0140625 1 48.7 1.1E-04 Significant Effect
Error 0.0023084 0.0002886 8

0.0163709 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.93 23.2 0.1130 Equal VariancesVariances Variance Ratio F Test
0.917 0.741 0.3326 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.125 0.099 0.1480.11428526-006/010 5 0.00994 17.83% -151.21%0.097 0.152

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-006/010 0.114 0.114 0.099 0.148 0.148

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 20-6140-9768
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.41 1.86 0.009 0.9013 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

18.14%C < TUntransformed 28526-007/012 passed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0001156 0.0001156 1 1.98 0.1974 Non-Significant Effect
Error 0.000468 0.0000585 8

0.0005836 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.47 23.2 0.4022 Equal VariancesVariances Variance Ratio F Test
0.847 0.741 0.0532 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.0428 0.038 0.0520.0428526-007/012 5 0.0026 13.56% 13.71%0.0356 0.05

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-007/012 0.04 0.045 0.038 0.039 0.052

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 18-8188-4416
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.82 1.86 0.011 2.0E-04 Significant Effect28526-008/006*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

22.93%C < TUntransformed 28526-008/006 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0031684 0.0031684 1 33.9 4.0E-04 Significant Effect
Error 0.000748 0.0000935 8

0.0039164 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.24 23.2 0.8370 Equal VariancesVariances Variance Ratio F Test
0.934 0.741 0.4878 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.0852 0.071 0.0980.08828526-008/006 5 0.00455 11.95% -71.77%0.0726 0.0978

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-008/006 0.071 0.089 0.08 0.098 0.088

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 01-6948-3796
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.87 1.86 0.011 0.0491 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

21.64%C < TUntransformed 28526-009/001 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0002916 0.0002916 1 3.5 0.0983 Non-Significant Effect
Error 0.0006664 0.0000833 8

0.000958 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1 23.2 1.0000 Equal VariancesVariances Variance Ratio F Test
0.821 0.741 0.0262 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.0604 0.051 0.0720.05728526-009/001 5 0.00408 15.11% -21.77%0.0491 0.0717

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-009/001 0.057 0.051 0.054 0.072 0.068

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 15-1627-0960
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.34 1.86 0.010 1.1E-04 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

20.35%C < TUntransformed 28526-010/011 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0029584 0.0029584 1 40.2 2.2E-04 Significant Effect
Error 0.0005892 7.365E-05 8

0.0035476 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.3 23.2 0.8046 Equal VariancesVariances Variance Ratio F Test
0.899 0.741 0.2160 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.084 0.074 0.0960.08228526-010/011 5 0.00358 9.52% -69.35%0.0741 0.0939

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-010/011 0.082 0.082 0.074 0.096 0.086

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:38 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 08-8777-1073
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.21 1.86 0.012 0.0062 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

23.36%C < TUntransformed 28526-011/004 failed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.001 0.001 1 10.3 0.0124 Significant Effect
Error 0.0007764 9.705E-05 8

0.0017764 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.33 23.2 0.7889 Equal VariancesVariances Variance Ratio F Test
0.901 0.741 0.2232 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.0696 0.058 0.0840.06828526-011/004 5 0.00471 15.12% -40.32%0.0565 0.0827

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-011/004 0.058 0.062 0.068 0.084 0.076

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 270 of 378



Report Date: 04 Jan-17 13:38 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 15:54
Endpoint: Mercury CETIS Version: CETISv1.9.2Analysis ID: 10-1546-5882
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.55 1.86 0.019 0.0802 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

38.29%C < TUntransformed 28526-012/005 passed mercury

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0006241 0.0006241 1 2.39 0.1605 Non-Significant Effect
Error 0.0020864 0.0002608 8

0.0027105 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.26 23.2 0.1367 Equal VariancesVariances Variance Ratio F Test
0.851 0.741 0.0596 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Mercury Summary

0.0496 0.041 0.060.04428525-000 5 0.00408 18.40% 0.00%0.0383 0.0609LC
0.0654 0.05 0.1010.05928526-012/005 5 0.00936 32.01% -31.85%0.0394 0.0914

CodeSample

Mercury Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.044 0.041 0.044 0.059 0.06
28526-012/005 0.05 0.051 0.101 0.059 0.066

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Nickel

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:47 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 19-2353-2879
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.61 1.86 19.8 0.0156 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

109.60%C < TUntransformed 28526-001/003 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1934.88 1934.88 1 6.8 0.0312 Significant Effect
Error 2276.07 284.509 8

4210.95 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

14.7 23.2 0.0234 Equal VariancesVariances Variance Ratio F Test
0.921 0.741 0.3615 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
45.9 18.5 80.943.728526-001/003 5 10.3 50.26% -153.70%17.3 74.6

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-001/003 35 43.7 18.5 80.9 51.5

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:47 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 08-4502-3324
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.11 2.13 30.5 0.0074 Significant Effect25826-002/009*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

168.57%C < TUntransformed 25826-002/009 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 8649.48 8649.48 1 16.9 0.0034 Significant Effect
Error 4096.81 512.101 8

12746.3 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

27.2 23.2 0.0074 Unequal VariancesVariances Variance Ratio F Test
0.959 0.741 0.7768 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
76.9 38.2 11974.125826-002/009 5 14.1 40.86% -324.97%37.9 116

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
25826-002/009 38.2 74.1 58.3 119 95

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:47 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 13-2624-1861
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.75 2.13 30.9 0.0258 Significant Effect28526-003/008*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

170.85%C < TUntransformed 28526-003/008 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3964.08 3964.08 1 7.54 0.0252 Significant Effect
Error 4208.15 526.018 8

8172.23 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

28 23.2 0.0070 Unequal VariancesVariances Variance Ratio F Test
0.951 0.741 0.6857 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
57.9 29.4 10145.228526-003/008 5 14.3 55.02% -220.00%18.3 97.5

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-003/008 32.2 29.4 45.2 101 81.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:47 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 08-5322-9070
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.25 2.13 35.4 0.0439 Significant Effect28526-004/002*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

195.31%C < TUntransformed 28526-004/002 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3478.22 3478.22 1 5.06 0.0546 Non-Significant Effect
Error 5499.28 687.41 8

8977.5 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

36.8 23.2 0.0041 Unequal VariancesVariances Variance Ratio F Test
0.932 0.741 0.4682 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
55.4 22.8 11037.528526-004/002 5 16.4 66.04% -206.08%9.97 101

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-004/002 75.5 31.2 37.5 22.8 110

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:47 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 11-4483-9598
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.98 2.13 30.4 0.0596 Non-Significant Effect28526-005/007Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

168.22%C < TUntransformed 28526-005/007 passed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1993.74 1993.74 1 3.91 0.0834 Non-Significant Effect
Error 4079.81 509.976 8

6073.56 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

27.1 23.2 0.0074 Unequal VariancesVariances Variance Ratio F Test
0.831 0.741 0.0344 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
46.3 17.9 99.233.828526-005/007 5 14 67.68% -156.02%7.4 85.3

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-005/007 33.8 17.9 33.2 47.6 99.2

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:47 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 08-0427-5599
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.23 1.86 17.4 0.0014 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

96.40%C < TUntransformed 28526-006/010 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3932.29 3932.29 1 17.9 0.0029 Significant Effect
Error 1760.83 220.104 8

5693.12 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

11.1 23.2 0.0386 Equal VariancesVariances Variance Ratio F Test
0.97 0.741 0.8915 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
57.8 36.6 81.155.928526-006/010 5 8.99 34.79% -219.12%32.8 82.7

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-006/010 36.6 81.1 40 75.2 55.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:47 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 21-3486-9015
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.933 1.86 5.58 0.1889 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

30.82%C < TUntransformed 28526-007/012 passed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 19.6 19.6 1 0.871 0.3779 Non-Significant Effect
Error 179.94 22.4925 8

199.54 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.19 23.2 0.1938 Equal VariancesVariances Variance Ratio F Test
0.972 0.741 0.9065 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
20.9 18.4 25.219.428526-007/012 5 1.32 14.08% -15.47%17.2 24.6

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-007/012 18.8 25.2 19.4 18.4 22.7

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:48 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 09-7237-8186
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.98 2.13 30.5 0.0204 Significant Effect28526-008/006*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

168.26%C < TUntransformed 28526-008/006 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4519.88 4519.88 1 8.86 0.0177 Significant Effect
Error 4081.61 510.201 8

8601.48 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

27.1 23.2 0.0074 Unequal VariancesVariances Variance Ratio F Test
0.948 0.741 0.6452 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
60.6 26.5 94.648.928526-008/006 5 14 51.75% -234.92%21.7 99.6

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-008/006 26.5 93.1 40 94.6 48.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:48 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 07-6742-9918
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.21 1.86 13.1 0.0291 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

72.59%C < TUntransformed 28526-009/001 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 608.4 608.4 1 4.88 0.0583 Non-Significant Effect
Error 998.36 124.795 8

1606.76 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.87 23.2 0.1148 Equal VariancesVariances Variance Ratio F Test
0.966 0.741 0.8554 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
33.7 16.5 50.340.728526-009/001 5 6.53 43.33% -86.19%15.6 51.8

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-009/001 16.5 40.8 20.2 50.3 40.7

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:48 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 15-3272-5797
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.62 2.13 29.8 0.0293 Significant Effect28526-010/011*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

164.51%C < TUntransformed 28526-010/011 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3352.56 3352.56 1 6.87 0.0306 Significant Effect
Error 3901.79 487.723 8

7254.35 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

25.9 23.2 0.0081 Unequal VariancesVariances Variance Ratio F Test
0.791 0.741 0.0112 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
54.7 31.7 10845.328526-010/011 5 13.7 56.00% -202.32%16.7 92.8

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-010/011 45.3 50.7 37.9 108 31.7

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:48 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 17-4209-5045
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.34 1.86 6.59 0.0051 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

36.43%C < TUntransformed 28526-011/004 failed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 350.464 350.464 1 11.2 0.0102 Significant Effect
Error 251.432 31.429 8

601.896 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.37 23.2 0.7682 Equal VariancesVariances Variance Ratio F Test
0.905 0.741 0.2512 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
29.9 25.6 38.328.528526-011/004 5 2.3 17.20% -65.41%23.5 36.3

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-011/004 26.2 25.6 28.5 38.3 31.1

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:48 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Nickel CETIS Version: CETISv1.9.2Analysis ID: 00-3480-7647
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.62 1.86 6.73 0.0721 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

37.19%C < TUntransformed 28526-012/005 passed nickel

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 85.849 85.849 1 2.62 0.1441 Non-Significant Effect
Error 262.072 32.759 8

347.921 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.24 23.2 0.8374 Equal VariancesVariances Variance Ratio F Test
0.908 0.741 0.2666 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Nickel Summary

18.1 11.8 26.417.728525-000 5 2.7 33.30% 0.00%10.6 25.6LC
24 18.3 31.721.628526-012/005 5 2.42 22.55% -32.38%17.3 30.7

CodeSample

Nickel Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 11.8 21.5 13.1 17.7 26.4
28526-012/005 18.3 31.7 21.6 27.2 21

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Potassium

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 08-9564-8273
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.34 1.86 238 0.9764 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.57%C < TUntransformed 28526-001/003 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 225000 225000 1 5.48 0.0473 Significant Effect
Error 328240 41030 8

553240 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.21 23.2 0.4603 Equal VariancesVariances Variance Ratio F Test
0.96 0.741 0.7847 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
8970 8730 9150901028526-001/003 5 71.5 1.78% 3.23%8780 9170

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-001/003 8730 9010 9150 9060 8920

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:48 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 20-1882-9675
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.12 1.86 286 0.9983 Non-Significant Effect25826-002/009Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.09%C < TUntransformed 25826-002/009 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1004890 1004890 1 17 0.0033 Significant Effect
Error 473520 59190 8

1478410 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.09 23.2 0.9326 Equal VariancesVariances Variance Ratio F Test
0.895 0.741 0.1949 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
8640 8380 9050858025826-002/009 5 111 2.88% 6.84%8330 8950

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
25826-002/009 9050 8380 8640 8580 8550

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:48 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 04-3256-8470
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.99 1.86 382 0.9913 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

4.12%C < TUntransformed 28526-003/008 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 942490 942490 1 8.93 0.0174 Significant Effect
Error 844520 105565 8

1787010 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.73 23.2 0.3534 Equal VariancesVariances Variance Ratio F Test
0.925 0.741 0.4036 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
8660 8220 9300860028526-003/008 5 176 4.54% 6.62%8170 9150

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-003/008 8620 9300 8600 8220 8560

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:48 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 07-2473-0541
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.03 1.86 465 0.8338 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

5.01%C < TUntransformed 28526-004/002 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 166410 166410 1 1.06 0.3324 Non-Significant Effect
Error 1251040 156380 8

1417450 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.53 23.2 0.1724 Equal VariancesVariances Variance Ratio F Test
0.948 0.741 0.6457 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
9020 8540 9800889028526-004/002 5 226 5.61% 2.78%8390 9640

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-004/002 8650 9200 8890 9800 8540

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 17-0038-9475
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.178 1.86 334 0.4316 Non-Significant Effect28526-005/007Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.60%C < TUntransformed 28526-005/007 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2560 2560 1 0.0317 0.8632 Non-Significant Effect
Error 646440 80805 8

649000 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.86 23.2 0.5629 Equal VariancesVariances Variance Ratio F Test
0.948 0.741 0.6508 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
9310 8870 9620938028526-005/007 5 145 3.48% -0.35%8900 9710

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-005/007 9380 9080 8870 9620 9580

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 11-2446-8775
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.77 1.86 225 0.9993 Non-Significant Effect28526-006/010Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.43%C < TUntransformed 28526-006/010 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 835210 835210 1 22.8 0.0014 Significant Effect
Error 293240 36655 8

1128450 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.37 23.2 0.2664 Equal VariancesVariances Variance Ratio F Test
0.967 0.741 0.8614 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
8700 8550 8890871028526-006/010 5 57.9 1.49% 6.23%8540 8860

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-006/010 8890 8550 8610 8720 8710

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 12-9697-2287
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.82 1.86 255 0.9993 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.74%C < TUntransformed 28526-007/012 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1089000 1089000 1 23.3 0.0013 Significant Effect
Error 374640 46830 8

1463640 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.52 23.2 0.6937 Equal VariancesVariances Variance Ratio F Test
0.915 0.741 0.3207 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
8610 8420 8930857028526-007/012 5 86.2 2.24% 7.12%8370 8850

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-007/012 8630 8520 8930 8570 8420

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 03-5056-5046
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-5.06 1.86 232 0.9995 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.50%C < TUntransformed 28526-008/006 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 992250 992250 1 25.6 9.8E-04 Significant Effect
Error 310040 38755 8

1302290 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.69 23.2 0.3603 Equal VariancesVariances Variance Ratio F Test
0.956 0.741 0.7392 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
8640 8490 8870859028526-008/006 5 64.8 1.68% 6.79%8460 8820

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-008/006 8870 8690 8590 8580 8490

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 20-8872-8599
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.45 1.86 302 0.9076 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.26%C < TUntransformed 28526-009/001 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 139240 139240 1 2.1 0.1849 Non-Significant Effect
Error 529200 66150 8

668440 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.34 23.2 0.7834 Equal VariancesVariances Variance Ratio F Test
0.938 0.741 0.5359 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
9040 8690 9400911028526-009/001 5 123 3.05% 2.54%8700 9380

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-009/001 9110 8850 9140 9400 8690

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 17-0323-3930
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.347 1.86 332 0.6312 Non-Significant Effect28526-010/011Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.58%C < TUntransformed 28526-010/011 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 9610 9610 1 0.12 0.7377 Non-Significant Effect
Error 639200 79900 8

648810 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.83 23.2 0.5738 Equal VariancesVariances Variance Ratio F Test
0.939 0.741 0.5412 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
9210 8680 9550930028526-010/011 5 144 3.49% 0.67%8810 9610

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-010/011 9230 8680 9300 9300 9550

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 14-9658-5934
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.8 1.86 361 0.9456 Non-Significant Effect28526-011/004Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.89%C < TUntransformed 28526-011/004 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 306250 306250 1 3.26 0.1087 Non-Significant Effect
Error 752040 94005 8

1058290 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.33 23.2 0.4337 Equal VariancesVariances Variance Ratio F Test
0.907 0.741 0.2619 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
8920 8510 9320879028526-011/004 5 162 4.06% 3.77%8470 9370

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-011/004 9320 8790 9290 8710 8510

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:49 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Potassium CETIS Version: CETISv1.9.2Analysis ID: 06-4605-0775
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.34 1.86 354 0.8907 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.81%C < TUntransformed 28526-012/005 passed potassium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 161290 161290 1 1.78 0.2185 Non-Significant Effect
Error 723720 90465 8

885010 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.2 23.2 0.4637 Equal VariancesVariances Variance Ratio F Test
0.975 0.741 0.9307 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Potassium Summary

9270 9020 9630925028525-000 5 106 2.56% 0.00%8980 9570LC
9020 8490 9450900028526-012/005 5 158 3.91% 2.74%8580 9460

CodeSample

Potassium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 9250 9110 9360 9630 9020
28526-012/005 9450 8970 9190 9000 8490

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Selenium

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 09-9168-0798
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.988 1.86 1.14 0.1761 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

16.56%C < TUntransformed 28526-001/003 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.91204 0.91204 1 0.976 0.3521 Non-Significant Effect
Error 7.4764 0.93455 8

8.38844 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.62 23.2 0.2404 Equal VariancesVariances Variance Ratio F Test
0.902 0.741 0.2293 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
7.47 6.81 8.317.5928526-001/003 5 0.284 8.52% -8.80%6.68 8.26

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-001/003 7.59 6.81 6.86 7.77 8.31

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 11-5227-8080
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.61 1.86 1.32 0.0156 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

19.20%C < TUntransformed 25826-002/009 failed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 8.55625 8.55625 1 6.81 0.0311 Significant Effect
Error 10.047 1.25588 8

18.6033 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.4 23.2 0.7529 Equal VariancesVariances Variance Ratio F Test
0.954 0.741 0.7211 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
8.71 7.01 9.718.9725826-002/009 5 0.458 11.74% -26.95%7.44 9.98

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
25826-002/009 9.71 7.01 8.97 8.69 9.19

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 13-9422-2906
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.77 1.86 1.5 0.0573 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

21.82%C < TUntransformed 28526-003/008 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5.08369 5.08369 1 3.14 0.1146 Non-Significant Effect
Error 12.9709 1.62136 8

18.0546 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.21 23.2 0.8555 Equal VariancesVariances Variance Ratio F Test
0.824 0.741 0.0284 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
8.29 6.82 9.877.6728526-003/008 5 0.596 16.08% -20.78%6.63 9.95

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-003/008 7.67 6.82 7.56 9.53 9.87

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 18-8396-3507
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.28 1.86 1.62 0.0261 Significant Effect28526-004/002*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

23.53%C < TUntransformed 28526-004/002 failed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 9.78121 9.78121 1 5.19 0.0523 Non-Significant Effect
Error 15.0894 1.88618 8

24.8706 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.58 23.2 0.6704 Equal VariancesVariances Variance Ratio F Test
0.91 0.741 0.2804 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
8.84 7.39 118.7528526-004/002 5 0.679 17.18% -28.82%6.96 10.7

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-004/002 7.39 8.75 7.47 11 9.6

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 18-8560-8698
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.69 1.86 1.83 0.0651 Non-Significant Effect28526-005/007Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

26.67%C < TUntransformed 28526-005/007 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 6.889 6.889 1 2.84 0.1302 Non-Significant Effect
Error 19.3836 2.42296 8

26.2726 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.31 23.2 0.4377 Equal VariancesVariances Variance Ratio F Test
0.936 0.741 0.5068 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
8.52 6.57 10.88.9728526-005/007 5 0.822 21.57% -24.18%6.24 10.8

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-005/007 8.97 6.72 6.57 10.8 9.56

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 04-4238-6845
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.25 1.86 1.36 0.0271 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

19.86%C < TUntransformed 28526-006/010 failed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 6.82276 6.82276 1 5.08 0.0542 Non-Significant Effect
Error 10.7452 1.34316 8

17.568 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.2 23.2 0.8647 Equal VariancesVariances Variance Ratio F Test
0.845 0.741 0.0507 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
8.52 7.25 9.588.7428526-006/010 5 0.494 12.98% -24.07%7.14 9.89

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-006/010 8.74 7.48 7.25 9.58 9.53

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 12-6182-9424
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.755 1.86 1.14 0.7640 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

16.65%C < TUntransformed 28526-007/012 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.53824 0.53824 1 0.57 0.4720 Non-Significant Effect
Error 7.55712 0.94464 8

8.09536 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.45 23.2 0.2576 Equal VariancesVariances Variance Ratio F Test
0.912 0.741 0.2958 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
6.4 5.59 7.256.5128526-007/012 5 0.291 10.18% 6.76%5.59 7.21

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-007/012 6.71 5.59 5.94 6.51 7.25

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 01-8410-7439
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.0271 1.86 1.1 0.5105 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

15.97%C < TUntransformed 28526-008/006 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0006400 0.0006400 1 0.000737 0.9790 Non-Significant Effect
Error 6.9462 0.868275 8

6.94684 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.39 23.2 0.1317 Equal VariancesVariances Variance Ratio F Test
0.923 0.741 0.3843 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
6.85 6.25 7.666.828526-008/006 5 0.233 7.61% 0.23%6.2 7.5

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-008/006 6.6 6.25 6.93 7.66 6.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 15-9594-2325
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.763 1.86 1.46 0.2336 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

21.30%C < TUntransformed 28526-009/001 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.9 0.9 1 0.582 0.4673 Non-Significant Effect
Error 12.3626 1.54533 8

13.2626 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.11 23.2 0.9218 Equal VariancesVariances Variance Ratio F Test
0.876 0.741 0.1165 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
7.46 6.13 9.177.3628526-009/001 5 0.57 17.08% -8.74%5.88 9.05

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-009/001 7.36 6.13 6.39 9.17 8.27

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 01-6150-5306
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.76 1.86 1.24 0.0585 Non-Significant Effect28526-010/011Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

18.10%C < TUntransformed 28526-010/011 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3.44569 3.44569 1 3.09 0.1169 Non-Significant Effect
Error 8.9264 1.1158 8

12.3721 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.91 23.2 0.5463 Equal VariancesVariances Variance Ratio F Test
0.866 0.741 0.0903 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
8.04 7 8.98.3328526-010/011 5 0.392 10.89% -17.10%6.95 9.13

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-010/011 8.9 7.22 7 8.74 8.33

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 08-4616-5079
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.0649 1.86 1.2 0.5251 Non-Significant Effect28526-011/004Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

17.53%C < TUntransformed 28526-011/004 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.00441 0.00441 1 0.00421 0.9498 Non-Significant Effect
Error 8.3746 1.04683 8

8.37901 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.33 23.2 0.4331 Equal VariancesVariances Variance Ratio F Test
0.879 0.741 0.1273 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
6.82 5.92 7.796.8728526-011/004 5 0.355 11.63% 0.61%5.84 7.81

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-011/004 6.15 5.92 6.87 7.38 7.79

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:55 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Selenium CETIS Version: CETISv1.9.2Analysis ID: 12-0119-5950
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.2 1.86 1.44 0.1329 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

20.97%C < TUntransformed 28526-012/005 passed selenium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.14369 2.14369 1 1.43 0.2658 Non-Significant Effect
Error 11.9793 1.49742 8

14.123 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.04 23.2 0.9672 Equal VariancesVariances Variance Ratio F Test
0.902 0.741 0.2310 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Selenium Summary

6.86 5.75 8.266.2328525-000 5 0.541 17.63% 0.00%5.36 8.37LC
7.79 6.2 9.337.7628526-012/005 5 0.553 15.88% -13.49%6.25 9.33

CodeSample

Selenium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 6.23 5.75 5.99 8.09 8.26
28526-012/005 7.05 6.2 7.76 8.61 9.33

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 10-1614-9916
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.61 1.86 0.148 5.7E-06 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

57.73%C < TUntransformed 28526-001/003 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.45924 1.45924 1 92.4 1.1E-05 Significant Effect
Error 0.12632 0.01579 8

1.58556 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.2 23.2 0.8664 Equal VariancesVariances Variance Ratio F Test
0.952 0.741 0.6942 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
1.02 0.8 1.121.0828526-001/003 5 0.0587 12.86% -298.44%0.857 1.18

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-001/003 1.08 1 0.8 1.12 1.1

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 00-6240-2861
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.49 1.86 0.128 0.0010 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

50.13%C < TUntransformed 25826-002/009 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.24025 0.24025 1 20.2 0.0020 Significant Effect
Error 0.09524 0.011905 8

0.33549 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.52 23.2 0.6926 Equal VariancesVariances Variance Ratio F Test
0.898 0.741 0.2100 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
0.566 0.43 0.680.625826-002/009 5 0.0434 17.16% -121.09%0.445 0.687

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
25826-002/009 0.51 0.43 0.6 0.61 0.68

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 20-1596-0498
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.49 1.86 0.294 9.5E-05 Significant Effect28526-003/008*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

114.78%C < TUntransformed 28526-003/008 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.63169 2.63169 1 42.2 1.9E-04 Significant Effect
Error 0.4994 0.062425 8

3.13109 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.68 23.2 0.0735 Equal VariancesVariances Variance Ratio F Test
0.84 0.741 0.0445 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
1.28 1 1.831.2328526-003/008 5 0.149 25.93% -400.78%0.869 1.69

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-003/008 1.23 1.04 1 1.31 1.83

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 17-3640-0492
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.85 1.86 0.14 0.0504 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

54.85%C < TUntransformed 28526-004/002 passed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.049 0.049 1 3.44 0.1009 Non-Significant Effect
Error 0.11404 0.014255 8

0.16304 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.02 23.2 0.9868 Equal VariancesVariances Variance Ratio F Test
0.817 0.741 0.0231 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
0.396 0.28 0.570.3628526-004/002 5 0.0532 30.02% -54.69%0.248 0.544

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-004/002 0.46 0.31 0.28 0.36 0.57

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 03-3807-2528
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

19 n/a 0 0.0397 Significant Effect28526-005/007*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

284.41%C < TUntransformed 28526-005/007 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.45369 0.45369 1 1.18 0.3083 Non-Significant Effect
Error 3.066 0.38325 8

3.51969 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

52.3 23.2 0.0021 Unequal VariancesVariances Variance Ratio F Test
0.695 0.741 7.6E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
0.682 0.22 2.230.328526-005/007 5 0.388 127.16% -166.41%-0.395 1.76

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-005/007 0.28 2.23 0.22 0.3 0.38

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 12-9426-1273
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.76 2.13 1.11 7.4E-04 Significant Effect28526-006/010*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

434.42%C < TUntransformed 28526-006/010 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 40.9658 40.9658 1 60.2 5.4E-05 Significant Effect
Error 5.44284 0.680355 8

46.4086 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

93.6 23.2 6.7E-04 Unequal VariancesVariances Variance Ratio F Test
0.855 0.741 0.0661 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
4.3 2.86 6.024.1728526-006/010 5 0.519 26.96% -1581.25%2.86 5.74

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-006/010 3.83 4.17 2.86 6.02 4.64

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 00-8831-7714
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.26 2.13 0.679 5.9E-04 Significant Effect28526-007/012*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

265.28%C < TUntransformed 28526-007/012 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 17.2922 17.2922 1 68.2 3.5E-05 Significant Effect
Error 2.02964 0.253705 8

19.3219 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

34.3 23.2 0.0047 Unequal VariancesVariances Variance Ratio F Test
0.928 0.741 0.4291 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
2.89 2.09 3.92.6628526-007/012 5 0.314 24.33% -1027.34%2.01 3.76

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-007/012 2.66 3.25 2.53 2.09 3.9

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 01-5223-4428
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

10.8 2.13 1.08 2.1E-04 Significant Effect28526-008/006*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

423.08%C < TUntransformed 28526-008/006 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 74.857 74.857 1 116 4.9E-06 Significant Effect
Error 5.1624 0.6453 8

80.0194 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

88.7 23.2 7.4E-04 Unequal VariancesVariances Variance Ratio F Test
0.902 0.741 0.2327 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
5.73 4.27 6.935.6328526-008/006 5 0.505 19.72% -2137.50%4.33 7.13

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-008/006 4.27 6.76 5.05 6.93 5.63

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 00-7321-1096
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.35 1.86 0.127 0.0235 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

49.54%C < TUntransformed 28526-009/001 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.064 0.064 1 5.5 0.0470 Significant Effect
Error 0.09304 0.01163 8

0.15704 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.62 23.2 0.6519 Equal VariancesVariances Variance Ratio F Test
0.837 0.741 0.0409 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
0.416 0.31 0.550.4128526-009/001 5 0.0421 22.65% -62.50%0.299 0.533

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-009/001 0.31 0.35 0.41 0.55 0.46

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 14-7673-2824
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

18.2 1.86 0.324 <1.0E-37 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

126.38%C < TUntransformed 28526-010/011 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 24.9956 24.9956 1 330 <1.0E-37 Significant Effect
Error 0.6054 0.075675 8

25.601 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9.53 23.2 0.0507 Equal VariancesVariances Variance Ratio F Test
0.928 0.741 0.4309 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
3.42 2.91 3.923.4528526-010/011 5 0.166 10.83% -1235.16%2.96 3.88

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-010/011 3.45 3.92 2.91 3.27 3.54

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 16-5255-9082
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

17.1 2.13 2.86 3.4E-05 Significant Effect28526-011/004*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

1115.85%C < TUntransformed 28526-011/004 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1311.48 1311.48 1 292 1.4E-07 Significant Effect
Error 35.9095 4.48869 8

1347.39 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

623 23.2 1.5E-05 Unequal VariancesVariances Variance Ratio F Test
0.854 0.741 0.0650 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
23.2 19.5 27.622.328526-011/004 5 1.34 12.93% -8946.88%19.4 26.9

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-011/004 19.5 22.3 22.2 24.2 27.6

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:56 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Silver CETIS Version: CETISv1.9.2Analysis ID: 20-7489-4591
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.7 2.13 1.42 0.0104 Significant Effect28526-012/005*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

554.12%C < TUntransformed 28526-012/005 failed silver

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 15.129 15.129 1 13.7 0.0061 Significant Effect
Error 8.85524 1.1069 8

23.9842 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

153 23.2 2.5E-04 Unequal VariancesVariances Variance Ratio F Test
0.789 0.741 0.0107 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Silver Summary

0.256 0.19 0.470.2128525-000 5 0.0536 46.84% 0.00%0.107 0.405LC
2.72 0.24 3.83.5228526-012/005 5 0.663 54.60% -960.94%0.875 4.56

CodeSample

Silver Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.19 0.21 0.2 0.21 0.47
28526-012/005 2.43 3.59 0.24 3.52 3.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
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Report Date: 04 Jan-17 13:57 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 16-0322-5650
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-6.74 1.86 127 0.9999 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.31%C < TUntransformed 28526-001/003 passed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 529000 529000 1 45.4 1.5E-04 Significant Effect
Error 93240 11655 8

622240 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.14 23.2 0.4801 Equal VariancesVariances Variance Ratio F Test
0.965 0.741 0.8454 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5030 4950 5130501028526-001/003 5 38.5 1.71% 8.37%4930 5140

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-001/003 4950 5120 5010 4960 5130

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 13-3233-1686
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.33 1.86 177 0.9761 Non-Significant Effect25826-002/009Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.22%C < TUntransformed 25826-002/009 passed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 123210 123210 1 5.45 0.0478 Significant Effect
Error 180800 22600 8

304010 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.85 23.2 0.5671 Equal VariancesVariances Variance Ratio F Test
0.937 0.741 0.5165 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5270 5090 5490530025826-002/009 5 76.6 3.25% 4.04%5060 5480

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
25826-002/009 5490 5090 5370 5110 5300

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 07-7743-3359
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-3.6 1.86 145 0.9965 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.65%C < TUntransformed 28526-003/008 passed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 198810 198810 1 13 0.0069 Significant Effect
Error 122400 15300 8

321210 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.08 23.2 0.9432 Equal VariancesVariances Variance Ratio F Test
0.955 0.741 0.7307 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5210 5050 5350520028526-003/008 5 54.3 2.33% 5.13%5060 5360

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-003/008 5150 5310 5200 5050 5350

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 17-0663-1507
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.84 1.86 445 0.9484 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

8.10%C < TUntransformed 28526-004/002 passed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 484000 484000 1 3.38 0.1032 Non-Significant Effect
Error 1144640 143080 8

1628640 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

17 23.2 0.0178 Equal VariancesVariances Variance Ratio F Test
0.874 0.741 0.1100 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5050 4630 5910483028526-004/002 5 232 10.29% 8.01%4410 5700

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-004/002 4830 5170 4730 5910 4630

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 02-2170-5335
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.0787 1.86 473 0.5304 Non-Significant Effect28526-005/007Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

8.60%C < TUntransformed 28526-005/007 passed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1000 1000 1 0.00619 0.9392 Non-Significant Effect
Error 1291440 161430 8

1292440 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

19.3 23.2 0.0140 Equal VariancesVariances Variance Ratio F Test
0.808 0.741 0.0183 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5470 5100 6420517028526-005/007 5 248 10.12% 0.36%4790 6160

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-005/007 5160 6420 5170 5100 5520

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 18-6398-7405
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.18 1.86 153 0.9697 Non-Significant Effect28526-006/010Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.79%C < TUntransformed 28526-006/010 passed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 81000 81000 1 4.76 0.0606 Non-Significant Effect
Error 136040 17005 8

217040 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.14 23.2 0.9009 Equal VariancesVariances Variance Ratio F Test
0.896 0.741 0.1979 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5310 5160 5530530028526-006/010 5 60.2 2.53% 3.28%5150 5480

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-006/010 5530 5270 5300 5160 5310

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 19-5270-9101
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2 1.86 127 0.0404 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.30%C < TUntransformed 28526-007/012 failed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 46240 46240 1 3.99 0.0808 Non-Significant Effect
Error 92720 11590 8

138960 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.18 23.2 0.4701 Equal VariancesVariances Variance Ratio F Test
0.981 0.741 0.9685 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5630 5540 5740564028526-007/012 5 38.2 1.52% -2.48%5520 5740

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-007/012 5680 5550 5740 5540 5640

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 03-6545-5364
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.63 1.86 187 0.0708 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.40%C < TUntransformed 28526-008/006 passed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 67240 67240 1 2.66 0.1417 Non-Significant Effect
Error 202400 25300 8

269640 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.19 23.2 0.4673 Equal VariancesVariances Variance Ratio F Test
0.895 0.741 0.1947 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5660 5480 5880560028526-008/006 5 83.3 3.29% -2.99%5430 5890

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-008/006 5830 5880 5500 5600 5480

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 06-8470-3158
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-4.12 1.86 219 0.9983 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

3.99%C < TUntransformed 28526-009/001 passed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 590490 590490 1 17 0.0033 Significant Effect
Error 278400 34800 8

868890 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.38 23.2 0.2648 Equal VariancesVariances Variance Ratio F Test
0.946 0.741 0.6186 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5010 4780 5370493028526-009/001 5 104 4.63% 8.85%4720 5300

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-009/001 5090 4780 4870 5370 4930

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:57 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 10-4397-8130
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.23 1.86 153 4.0E-04 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

2.78%C < TUntransformed 28526-010/011 failed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 462250 462250 1 27.3 7.9E-04 Significant Effect
Error 135240 16905 8

597490 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.13 23.2 0.9092 Equal VariancesVariances Variance Ratio F Test
0.931 0.741 0.4616 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
5920 5780 6080591028526-010/011 5 59.9 2.26% -7.83%5760 6090

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-010/011 6040 5910 5780 5810 6080

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:58 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 11-9785-2436
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.29 1.86 303 4.2E-05 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

5.51%C < TUntransformed 28526-011/004 failed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3516490 3516490 1 53.1 8.5E-05 Significant Effect
Error 529720 66215 8

4046210 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.34 23.2 0.0794 Equal VariancesVariances Variance Ratio F Test
0.982 0.741 0.9762 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
6680 6290 7100674028526-011/004 5 153 5.11% -21.59%6260 7100

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-011/004 7100 6740 6890 6290 6380

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 13:58 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Sodium CETIS Version: CETISv1.9.2Analysis ID: 09-3476-0103
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.55 2.13 590 0.0317 Significant Effect28526-012/005*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

10.74%C < TUntransformed 28526-012/005 failed sodium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1246090 1246090 1 6.5 0.0342 Significant Effect
Error 1533120 191640 8

2779210 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

23.1 23.2 0.0100 Unequal VariancesVariances Variance Ratio F Test
0.821 0.741 0.0263 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Sodium Summary

5490 5340 5680546028525-000 5 56.4 2.29% 0.00%5340 5650LC
6200 5170 6750629028526-012/005 5 271 9.78% -12.85%5450 6950

CodeSample

Sodium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 5340 5450 5540 5680 5460
28526-012/005 6750 6500 5170 6290 6290

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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CETIS™ Statistical Analysis - Thallium
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Report Date: 04 Jan-17 15:22 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:18
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 21-1138-5301
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.42 2.13 0.019 0.0365 Significant Effect28526-001/003*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

60.08%C < TUntransformed 28526-001/003 failed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0011881 0.0011881 1 5.84 0.0420 Significant Effect
Error 0.0016268 0.0002034 8

0.0028149 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

53.2 23.2 0.0020 Unequal VariancesVariances Variance Ratio F Test
0.94 0.741 0.5505 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.0538 0.03 0.0740.06228526-001/003 5 0.00894 37.14% -68.13%0.029 0.0786

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-001/003 0.03 0.062 0.035 0.068 0.074

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 03-0899-5718
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

19 1.86 0.009 <1.0E-37 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

29.34%C < TUntransformed 25826-002/009 failed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.02304 0.02304 1 361 <1.0E-37 Significant Effect
Error 0.00051 6.375E-05 8

0.02355 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

16 23.2 0.0199 Equal VariancesVariances Variance Ratio F Test
0.818 0.741 0.0237 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.128 0.11 0.140.1325826-002/009 5 0.0049 8.56% -300.00%0.114 0.142

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
25826-002/009 0.13 0.11 0.13 0.14 0.13

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 16-5593-6737
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

15 n/a 0 0.0040 Significant Effect28526-003/008*Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

70.10%C < TUntransformed 28526-003/008 failed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.049 0.049 1 135 2.8E-06 Significant Effect
Error 0.00291 0.0003638 8

0.05191 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

96 23.2 6.3E-04 Unequal VariancesVariances Variance Ratio F Test
0.659 0.741 2.8E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.172 0.16 0.220.1628526-003/008 5 0.012 15.60% -437.50%0.139 0.205

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-003/008 0.16 0.16 0.16 0.16 0.22

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 14-5993-9630
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.57 2.13 0.016 8.2E-04 Significant Effect28526-004/002*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

49.11%C < TUntransformed 28526-004/002 failed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0077841 0.0077841 1 57.3 6.5E-05 Significant Effect
Error 0.0010868 0.0001359 8

0.0088709 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

35.2 23.2 0.0045 Unequal VariancesVariances Variance Ratio F Test
0.931 0.741 0.4566 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.0878 0.074 0.110.0828526-004/002 5 0.00727 18.51% -174.38%0.0676 0.108

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-004/002 0.08 0.074 0.075 0.1 0.11

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 07-5930-3243
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.46 2.13 0.038 0.0129 Significant Effect28526-005/007*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

117.39%C < TUntransformed 28526-005/007 failed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0093025 0.0093025 1 12 0.0085 Significant Effect
Error 0.00621 0.0007763 8

0.0155125 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

206 23.2 1.4E-04 Unequal VariancesVariances Variance Ratio F Test
0.826 0.741 0.0301 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.093 0.03 0.130.128526-005/007 5 0.0176 42.27% -190.63%0.0442 0.142

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-005/007 0.12 0.03 0.085 0.1 0.13

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 01-0868-1964
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.87 1.86 0.011 2.5E-05 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

34.55%C < TUntransformed 28526-006/010 failed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0054756 0.0054756 1 62 4.9E-05 Significant Effect
Error 0.0007068 8.835E-05 8

0.0061824 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

22.6 23.2 0.0105 Equal VariancesVariances Variance Ratio F Test
0.91 0.741 0.2786 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.0788 0.066 0.0980.07828526-006/010 5 0.00582 16.51% -146.25%0.0626 0.095

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-006/010 0.098 0.068 0.066 0.078 0.084

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 04-4338-0574
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.39 2.13 0.021 0.0377 Significant Effect28526-007/012*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

65.33%C < TUntransformed 28526-007/012 failed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0013689 0.0013689 1 5.69 0.0441 Significant Effect
Error 0.0019232 0.0002404 8

0.0032921 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

63.1 23.2 0.0014 Unequal VariancesVariances Variance Ratio F Test
0.94 0.741 0.5507 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.0554 0.03 0.080.06528526-007/012 5 0.00973 39.27% -73.13%0.0284 0.0824

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-007/012 0.067 0.065 0.035 0.03 0.08

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 08-9523-9947
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.63 1.86 0.002 0.9294 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

7.12%C < TUntransformed 28526-008/006 passed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.00001 0.00001 1 2.67 0.1411 Non-Significant Effect
Error 0.00003 3.75E-06 8

0.00004 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

96 11.3 9.9E-06 Unequal VariancesVariances Levene Equality of Variance Test
3 13.7 0.1340 Equal VariancesVariances Mod Levene Equality of Variance Test
0.814 0.741 0.0215 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.03 0.03 0.030.0328526-008/006 5 0 0.00% 6.25%0.03 0.03

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-008/006 0.03 0.03 0.03 0.03 0.03

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 04-2012-3635
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

30 n/a 3 0.9167 Non-Significant Effect28526-009/001Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

9.19%C < TUntransformed 28526-009/001 passed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0000025 0.0000025 1 0.4 0.5447 Non-Significant Effect
Error 0.00005 6.25E-06 8

0.0000525 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.5 23.2 0.7040 Equal VariancesVariances Variance Ratio F Test
0.759 0.741 0.0045 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.031 0.03 0.0350.0328526-009/001 5 0.001 7.21% 3.12%0.0282 0.0338

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-009/001 0.03 0.03 0.035 0.03 0.03

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 21-0157-7994
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.577 1.86 0.003 0.2898 Non-Significant Effect28526-010/011Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

10.07%C < TUntransformed 28526-010/011 passed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0000025 0.0000025 1 0.333 0.5796 Non-Significant Effect
Error 0.00006 0.0000075 8

0.0000625 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1 23.2 1.0000 Equal VariancesVariances Variance Ratio F Test
0.799 0.741 0.0142 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.033 0.03 0.0350.03528526-010/011 5 0.00122 8.30% -3.13%0.0296 0.0364

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-010/011 0.035 0.03 0.03 0.035 0.035

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:19
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 04-2261-2507
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.12 2.13 0.018 0.0073 Significant Effect28526-011/004*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

56.53%C < TUntransformed 28526-011/004 failed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0030625 0.0030625 1 17 0.0033 Significant Effect
Error 0.00144 0.00018 8

0.0045025 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

47 23.2 0.0026 Unequal VariancesVariances Variance Ratio F Test
0.794 0.741 0.0124 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.067 0.035 0.0830.07428526-011/004 5 0.0084 28.02% -109.38%0.0437 0.0903

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-011/004 0.035 0.067 0.074 0.083 0.076

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 15:22 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 15:20
Endpoint: Thallium CETIS Version: CETISv1.9.2Analysis ID: 04-5303-4689
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

24 n/a 3 0.3413 Non-Significant Effect28526-012/005Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

70.97%C < TUntransformed 28526-012/005 passed thallium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0003969 0.0003969 1 1.06 0.3324 Non-Significant Effect
Error 0.0029832 0.0003729 8

0.0033801 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

98.4 23.2 6.0E-04 Unequal VariancesVariances Variance Ratio F Test
0.696 0.741 7.9E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Thallium Summary

0.032 0.03 0.0350.0328525-000 5 0.00122 8.56% 0.00%0.0286 0.0354LC
0.0446 0.03 0.0930.03528526-012/005 5 0.0122 60.92% -39.38%0.0109 0.0783

CodeSample

Thallium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.03 0.03 0.035 0.035 0.03
28526-012/005 0.035 0.035 0.093 0.03 0.03

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:03 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 11-0553-8262
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.25 1.86 0.53 0.0058 Significant Effect28526-001/003*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

70.45%C < TUntransformed 28526-001/003 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.14369 2.14369 1 10.6 0.0117 Significant Effect
Error 1.62356 0.202945 8

3.76725 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.31 23.2 0.0798 Equal VariancesVariances Variance Ratio F Test
0.901 0.741 0.2260 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
1.68 0.71 2.341.8328526-001/003 5 0.267 35.61% -123.14%0.936 2.42

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-001/003 1.85 1.66 0.71 2.34 1.83

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 15-1785-4772
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.46 1.86 0.681 0.0011 Significant Effect25826-002/009*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

90.52%C < TUntransformed 25826-002/009 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 6.67489 6.67489 1 19.9 0.0021 Significant Effect
Error 2.6798 0.334975 8

9.35469 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

12.7 23.2 0.0303 Equal VariancesVariances Variance Ratio F Test
0.971 0.741 0.8983 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
2.39 1.41 3.232.525826-002/009 5 0.352 33.03% -217.29%1.41 3.36

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
25826-002/009 1.41 1.76 2.5 3.03 3.23

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 07-8146-1489
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.68 2.13 1.19 0.0277 Significant Effect28526-003/008*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

158.76%C < TUntransformed 28526-003/008 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5.625 5.625 1 7.17 0.0280 Significant Effect
Error 6.27236 0.784045 8

11.8974 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

31.1 23.2 0.0057 Unequal VariancesVariances Variance Ratio F Test
0.952 0.741 0.6896 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
2.25 0.96 3.891.9628526-003/008 5 0.551 54.73% -199.47%0.722 3.78

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-003/008 1.96 0.96 1.32 3.13 3.89

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 01-0736-4968
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.9 2.13 1.28 0.0651 Non-Significant Effect28526-004/002Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

170.41%C < TUntransformed 28526-004/002 passed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3.26041 3.26041 1 3.61 0.0940 Non-Significant Effect
Error 7.227 0.903375 8

10.4874 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

36 23.2 0.0043 Unequal VariancesVariances Variance Ratio F Test
0.848 0.741 0.0552 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
1.89 0.96 4.031.1528526-004/002 5 0.593 70.00% -151.86%0.248 3.54

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-004/002 2.35 1.15 0.96 0.98 4.03

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:35
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 13-8082-6240
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.01 2.13 1.05 0.0199 Significant Effect28526-005/007*Lab Control Sedime 4 CDF

Alt  HypData Transform Comparison Result PMSD

139.41%C < TUntransformed 28526-005/007 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5.46121 5.46121 1 9.03 0.0169 Significant Effect
Error 4.83668 0.604585 8

10.2979 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

23.8 23.2 0.0095 Unequal VariancesVariances Variance Ratio F Test
0.921 0.741 0.3687 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
2.23 1.03 3.841.9728526-005/007 5 0.482 48.30% -196.54%0.892 3.57

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-005/007 2.67 1.03 1.64 1.97 3.84

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 15-8233-0889
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.06 1.86 0.588 1.5E-04 Significant Effect28526-006/010*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

78.18%C < TUntransformed 28526-006/010 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 9.17764 9.17764 1 36.7 3.0E-04 Significant Effect
Error 1.99896 0.24987 8

11.1766 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9.24 23.2 0.0535 Equal VariancesVariances Variance Ratio F Test
0.895 0.741 0.1951 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
2.67 1.6 3.332.7728526-006/010 5 0.3 25.17% -254.79%1.83 3.5

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-006/010 2.53 2.77 1.6 3.33 3.11

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 19-2406-9944
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.96 1.86 0.443 1.7E-04 Significant Effect28526-007/012*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

58.95%C < TUntransformed 28526-007/012 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5.05521 5.05521 1 35.6 3.4E-04 Significant Effect
Error 1.1368 0.1421 8

6.19201 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.82 23.2 0.1568 Equal VariancesVariances Variance Ratio F Test
0.919 0.741 0.3495 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
2.17 1.7 2.942.0628526-007/012 5 0.217 22.32% -189.10%1.57 2.78

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-007/012 2.06 2.31 1.86 1.7 2.94

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 04-2241-8777
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.75 1.86 0.495 7.2E-04 Significant Effect28526-008/006*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

65.85%C < TUntransformed 28526-008/006 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4.00689 4.00689 1 22.6 0.0014 Significant Effect
Error 1.41836 0.177295 8

5.42525 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

6.26 23.2 0.1033 Equal VariancesVariances Variance Ratio F Test
0.907 0.741 0.2627 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
2.02 1.22 2.591.9528526-008/006 5 0.247 27.40% -168.35%1.33 2.7

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-008/006 1.22 2.59 1.84 2.49 1.95

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 07-9068-7129
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.46 1.86 0.45 0.0198 Significant Effect28526-009/001*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

59.83%C < TUntransformed 28526-009/001 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.88209 0.88209 1 6.03 0.0396 Significant Effect
Error 1.1708 0.14635 8

2.05289 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5 23.2 0.1484 Equal VariancesVariances Variance Ratio F Test
0.931 0.741 0.4604 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
1.35 0.74 1.91.2328526-009/001 5 0.221 36.69% -78.99%0.733 1.96

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-009/001 1.06 1.23 0.74 1.9 1.8

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 12-2448-9638
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.25 1.86 0.327 1.7E-05 Significant Effect28526-010/011*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

43.44%C < TUntransformed 28526-010/011 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5.25625 5.25625 1 68.1 3.5E-05 Significant Effect
Error 0.61716 0.077145 8

5.87341 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.16 23.2 0.4740 Equal VariancesVariances Variance Ratio F Test
0.926 0.741 0.4140 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
2.2 1.79 2.682.1928526-010/011 5 0.145 14.75% -192.82%1.8 2.61

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-010/011 2.07 2.68 1.79 2.19 2.28

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 09-2804-9772
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.7 1.86 0.33 7.7E-04 Significant Effect28526-011/004*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

43.84%C < TUntransformed 28526-011/004 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.73889 1.73889 1 22.1 0.0015 Significant Effect
Error 0.6286 0.078575 8

2.36749 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.22 23.2 0.4591 Equal VariancesVariances Variance Ratio F Test
0.947 0.741 0.6330 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
1.59 1.14 2.011.5928526-011/004 5 0.147 20.75% -110.90%1.18 1.99

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-011/004 1.14 1.43 1.59 1.76 2.01

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:04 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 04 Jan-17 12:36
Endpoint: Vanadium CETIS Version: CETISv1.9.2Analysis ID: 07-5341-6471
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.06 1.86 0.346 0.0018 Significant Effect28526-012/005*Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

46.01%C < TUntransformed 28526-012/005 failed vanadium

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.42884 1.42884 1 16.5 0.0036 Significant Effect
Error 0.69236 0.086545 8

2.1212 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.55 23.2 0.3876 Equal VariancesVariances Variance Ratio F Test
0.957 0.741 0.7534 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Vanadium Summary

0.752 0.57 1.130.6728525-000 5 0.0988 29.38% 0.00%0.478 1.03LC
1.51 0.99 1.821.6828526-012/005 5 0.158 23.38% -100.53%1.07 1.95

CodeSample

Vanadium Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 0.57 0.64 0.67 0.75 1.13
28526-012/005 0.99 1.75 1.3 1.68 1.82

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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28 day Eisenia fetida
Bioaccumulation Evaluation

CETIS™ Statistical Analysis - Zinc

Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 4 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 12:42
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 10-0343-2541
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-001/003 34d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.4 1.86 15.2 0.9000 Non-Significant Effect28526-001/003Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.14%C < TUntransformed 28526-001/003 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 324.9 324.9 1 1.95 0.1999 Non-Significant Effect
Error 1331.6 166.45 8

1656.5 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.81 23.2 0.2233 Equal VariancesVariances Variance Ratio F Test
0.953 0.741 0.7075 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
125 113 13512328526-001/003 5 3.72 6.67% 8.37%114 135

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-001/003 113 123 123 135 130

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 1 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 11-4582-6311
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
25826-002/009 32d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.566 1.86 16.4 0.2934 Non-Significant Effect25826-002/009Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

12.06%C < TUntransformed 25826-002/009 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 62.5 62.5 1 0.321 0.5868 Non-Significant Effect
Error 1559.6 194.95 8

1622.1 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.09 23.2 0.4929 Equal VariancesVariances Variance Ratio F Test
0.942 0.741 0.5786 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
141 123 15114125826-002/009 5 5.02 7.96% -3.67%127 155

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
25826-002/009 141 123 141 151 150

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 2 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:49
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 09-1685-9441
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-003/008 33d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.123 1.86 15.1 0.5474 Non-Significant Effect28526-003/008Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.12%C < TUntransformed 28526-003/008 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.5 2.5 1 0.0151 0.9053 Non-Significant Effect
Error 1325.6 165.7 8

1328.1 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.9 23.2 0.2163 Equal VariancesVariances Variance Ratio F Test
0.927 0.741 0.4199 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
135 127 14813328526-003/008 5 3.68 6.09% 0.73%125 145

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-003/008 133 130 127 138 148

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 3 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 13:59
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 20-5834-7955
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-004/002 34d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.33 1.86 17.6 0.8896 Non-Significant Effect28526-004/002Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

12.95%C < TUntransformed 28526-004/002 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 396.9 396.9 1 1.76 0.2208 Non-Significant Effect
Error 1800 225 8

2196.9 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.42 23.2 0.7445 Equal VariancesVariances Variance Ratio F Test
0.869 0.741 0.0966 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
124 110 14311928526-004/002 5 6.1 11.04% 9.25%107 141

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-004/002 114 119 110 143 132

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 5 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:00
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 06-0025-4478
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-005/007 33d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.751 1.86 19.8 0.7629 Non-Significant Effect28526-005/007Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

14.54%C < TUntransformed 28526-005/007 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 160 160 1 0.564 0.4742 Non-Significant Effect
Error 2269.6 283.7 8

2429.6 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.15 23.2 0.8944 Equal VariancesVariances Variance Ratio F Test
0.927 0.741 0.4176 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
128 107 15112928526-005/007 5 7.79 13.59% 5.87%107 150

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-005/007 129 116 107 151 138

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 6 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 16-5758-5718
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-006/010 33d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.161 1.86 16.2 0.5619 Non-Significant Effect28526-006/010Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.88%C < TUntransformed 28526-006/010 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4.9 4.9 1 0.0259 0.8761 Non-Significant Effect
Error 1513.6 189.2 8

1518.5 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.3 23.2 0.4399 Equal VariancesVariances Variance Ratio F Test
0.887 0.741 0.1579 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
135 125 14813228526-006/010 5 4.79 7.94% 1.03%122 148

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-006/010 132 125 125 144 148

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 7 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:01
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 17-8660-0427
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-007/012 32d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.707 1.86 14.2 0.7503 Non-Significant Effect28526-007/012Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

10.42%C < TUntransformed 28526-007/012 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 72.9 72.9 1 0.5 0.4994 Non-Significant Effect
Error 1165.6 145.7 8

1238.5 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9.52 23.2 0.0508 Equal VariancesVariances Variance Ratio F Test
0.942 0.741 0.5721 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
131 127 14012928526-007/012 5 2.35 4.02% 3.96%124 137

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-007/012 128 130 129 127 140

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 8 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 04-6593-0310
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-008/006 32d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.71 1.86 13.9 0.9375 Non-Significant Effect28526-008/006Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

10.20%C < TUntransformed 28526-008/006 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 409.6 409.6 1 2.94 0.1250 Non-Significant Effect
Error 1116 139.5 8

1525.6 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

17.2 23.2 0.0174 Equal VariancesVariances Variance Ratio F Test
0.957 0.741 0.7559 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
123 120 12912128526-008/006 5 1.75 3.17% 9.40%119 128

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-008/006 121 120 121 129 126

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 9 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:09
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 09-6119-4019
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-009/001 34d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.91 1.86 16.8 0.8054 Non-Significant Effect28526-009/001Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

12.30%C < TUntransformed 28526-009/001 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 168.1 168.1 1 0.829 0.3893 Non-Significant Effect
Error 1622.8 202.85 8

1790.9 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.86 23.2 0.5635 Equal VariancesVariances Variance Ratio F Test
0.884 0.741 0.1457 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
128 115 14512328526-009/001 5 5.33 9.31% 6.02%113 143

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-009/001 123 115 122 145 135

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 10 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 04-0284-0457
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-010/011 32d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.675 1.86 15.4 0.7405 Non-Significant Effect28526-010/011Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.33%C < TUntransformed 28526-010/011 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 78.4 78.4 1 0.455 0.5189 Non-Significant Effect
Error 1378 172.25 8

1456.4 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.26 23.2 0.2785 Equal VariancesVariances Variance Ratio F Test
0.926 0.741 0.4066 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
131 120 13913428526-010/011 5 4.02 6.88% 4.11%119 142

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-010/011 138 120 122 139 134

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.

Data Appendix Page 373 of 378



Report Date: 04 Jan-17 14:15 (p 11 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:11
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 13-9894-4260
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-011/004 32d  2h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.0733 1.86 15.2 0.5283 Non-Significant Effect28526-011/004Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

11.18%C < TUntransformed 28526-011/004 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.9 0.9 1 0.00537 0.9434 Non-Significant Effect
Error 1340 167.5 8

1340.9 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.7 23.2 0.2332 Equal VariancesVariances Variance Ratio F Test
0.93 0.741 0.4446 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
136 125 14314028526-011/004 5 3.78 6.23% 0.44%125 146

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-011/004 128 125 140 143 142

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Report Date: 04 Jan-17 14:15 (p 12 of  12)
Test Code: Ef-TAL Metals | 02-7523-5120

CETIS Analytical Report

TAL Metals EnviroSystems, Inc.

Analyzed: 03 Jan-17 14:12
Endpoint: Zinc CETIS Version: CETISv1.9.2Analysis ID: 04-8713-5436
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28525-000 60m13-6928-3099 21 Nov-16 11:00 21 Nov-16 11:00 AECOM - Chelmsford Of Ecological Risk Assessm
28526-012/005 32d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25 AECOM

Sample Source Station Location Lat/LongMaterial TypeSample Code

AECOM - Attleboro, MA Laboratory Control; 28525-Soil28525-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.01 1.86 16.6 0.8284 Non-Significant Effect28526-012/005Lab Control Sedime 8 CDF

Alt  HypData Transform Comparison Result PMSD

12.19%C < TUntransformed 28526-012/005 passed zinc

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 202.5 202.5 1 1.02 0.3431 Non-Significant Effect
Error 1595.6 199.45 8

1798.1 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.95 23.2 0.5335 Equal VariancesVariances Variance Ratio F Test
0.91 0.741 0.2844 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Zinc Summary

136 119 15512928525-000 5 7.26 11.92% 0.00%116 156LC
127 113 14112928526-012/005 5 5.2 9.14% 6.61%113 142

CodeSample

Zinc Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

28525-000 LC 126 119 129 152 155
28526-012/005 129 118 113 141 135

CETIS™ v1.9.2.6007-291-840-4 QA:________Analyst:________
Walton & Lonsbury Superfund Site. Eisenia fetida 28 Day Bioaccumulation Evaluation. 
ESI Study Number 28525 / DAS Case No. 0359M.
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Subject: RE: Walton & Lonsbury Superfund Site Attleboro, MA DAS Case Number 0359M
From: "Lapite, Constance" <Constance.Lapite@aecom.com>
Date: 12/20/2016 2:19 PM
To: Kenneth Simon <ksimon@envirosystems.com>
CC: Kirk Cram <kcram@envirosystems.com>, Jim Provencher <jprovencher@envirosystems.com>

Ken‐

I heard back from Deb. Could you please put the samples in this order –

Loca on

SO‐503

SO‐517

SO‐516

SO‐502

SO‐513

SO‐518

SO‐520

SO‐510

SO‐501

SO‐519

SO‐506

SO‐507

Please let me know if you have ques ons. Thank you! Constance

From: Kenneth Simon [mailto:ksimon@envirosystems.com]
Sent: Tuesday, December 20, 2016 12:43 PM
To: Lapite, Constance
Cc: Kirk Cram; Jim Provencher
Subject: Walton & Lonsbury Superfund Site Attleboro, MA DAS Case Number 0359M

Constance,

Good day. As we progress on the Attleboro project I've got a couple of questions that are related
to statistical analysis and reporting. I seem to remember that there is "reference site" associated
with the project but that the samples represent a gradient of the compounds of concern. That
being the case, we'll run statistical analyses against the laboratory control. For reporting
purposes, would you prefer that samples are presented in they were sampled or in an order that
represents the COC gradient? Using the latter format would allow one to quickly observed any, if it
exists, does response. Also, for the reports we are identifying the project site as the "Walton &
Lonsbury Superfund Site" and are including reference to the DAS Case Number 0359M
throughout the report.

As an update on the project schedule, the 28-day earthworm bioaccumulation study ended
yesterday and the depurated worms are now in the process of being homogenized. Tissue
analysis, digestion etc. will start later today/tomorrow. Note, overall survival was good and we have
more than sufficient tissue for metals analysis plus all associated QC. The 28-day survival study
will be ending tomorrow. Regarding the plant assays, the 14th day post 50% emergence will be

RE:	Walton	&	Lonsbury	Superfund	Site	Attleboro,	MA	DAS	Case	Numb... imap://mailbunny.envirosystems.com:993/fetch>UID>/AECOM>42...
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this Friday, 23rd. I've attached some photos I took this morning to give you an idea of how the
plants are looking.

I've passed on your message regarding the DORM-4 SRM as it relates to the issue with lead. I'll
talk with him and we'll get back to you later today. Having talked with Jason I do know that he
normally achieves between 95 and 100% recovery with the SRM he uses as part our Fish &
Wildlife Service contract.

Regards,
Ken

EnviroSystems, Inc.
Specialists in Environmental Toxicology and Chemistry
P.O. Box 778
Hampton, NH 03843-0778

Voice: 603.926.3345  Ext 213, Mobile: 603.475-7564, Fax: 603.926.3521
A Woman Owned Small Business (WOSB) - Celebrating 35 Years of Service

http://www.envirosystems.com

This message is intended solely for the use of the individual or entity to whom it is addressed and contains information that is privileged, confidential and
exempt from disclosure under applicable law. If you are not the intended recipient, be aware that any disclosure, copying, distribution or use of the contents
of this material or of the attachments, is prohibited. If you receive this transmission in error, please notify us by return e-mail immediately.
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ASSAY REVIEW CHECKLIST 
STUDY#: 28525 ---------------------------
CLIENT: AECOM ---------------------------

PROJECT: Walton & Lonsbury Superfund Site, Attleboro, Massachusetts 

ASSAY: 28 d Eisenia fetida Bioaccumulation Assay 

Analyst Data Review Date Initials Comments 

Chains of Custody Complete t01Z5{16 ,ftp 
Sample Receipt Complete 1 ,irP 
Organism Culture Sheet(s) NA -- . 
Bench Sheets Complete (dates, times, initials, etc ... ) \ t:iln ~ 12,c-
Water Quality Data Complete t-JA 
Weights Reported 110\11 1!:>&-
Assay Acceptability Review 

Technical Report Review Date Initials Comments 

Statistical Analysis i/'tll7 I,<,,..--

Survival NA . ~ y '-:.. 
Chemical 1\4lll 

Statistical Analysis Reviewed il4tn l~ 
Data Acceptability Review NA 
Support Documentation 

Temperature Data Logger 1\4\n ~<>---

Daily WQ Data NA 
Overlying and/or Pore Water Chemistry i 
Other Chemical Analysis Data tl4ln \L----

Draft Report 1\L\ln ~ at,l.5 

Final Report Reviewed tlLtl17 ~~0 . -''iO"'' 

QA AudiUReview Complete 
,, 

Final Report Printed - PDF tlsln N'K_ 

Report E-mailed / Faxed ilsl 11 N(L 
Report Logged Out r t 

'V 



J:\NE\US EPA RAC 2\Projects\TO# 0065 Walton & Lonsbury\400 Technical\ERA\BERA\Final\TO 65 W&L Final BERA text 5-1-19.docx May 2019

Appendix I

Soil Toxicity Testing -
Preliminary Chemistry



Former1 Oct-16 Oct-16 Oct-16

Location Historic Location Soil Type Total Cr (mg/kg) Total Cr (mg/kg) pH f(oc)2 Location  Description Soil Description - notes

SO-503 near SO-407 upland 121 15 5.74 0.042 At upland edge of wetland behind residences

SO-505 P-04-SS-06 upland 253 71 5.53 0.064  Behind residence along North Ave

SO-502 PASI_SB-15 upland 2,000 288 6.63 0.027  Just south of property

SO-510 SO-122 upland 4,370 1,590 4.74 0.053 Edge of wetland on bank near residences Lower TOC

SO-501 PASI_SB-07 upland 4,000 2,260 7.43 0.14  Just south of property Highest UPL Cr

SO-504 near SO-117 wetland 11,100 12 5.81 0.051 At edge of wetland behind residences

SO-509 SO-111 wetland 422 99 5.34 0.45 Shrub wetland, near Deanville Road High TOC

SO-508 east of SB-229 wetland 6,900 3,810 5.36 0.065 Near channel on east side of wetland (moved)

SO-506 SD-06A wetland 28,300 5,350 4.72 0.41 On "shelf"  in wetland High TOC

SO-507  NA wetland NA 16,500 5.45 0.22 On "shelf" in wetland, at base of bank (moved) Highest Cr

SO-515 SO-134 upland 59 18 6.15 0.028 In residential lawn, east side of brook

SO-517 SO-136 upland 1,680 50 4.66 0.04 NE of stream, just outside forested wetland

SO-512 P-17-SS-07A upland 857 56 4.12 0.01 North of West St, east side, in yard Lowest TOC, lowest pH

SO-514 P-18-SS-08 upland 1,000 170 6.98 0.028 North of West St, east side on bank Only detected AVS

SO-516 P-21-SS-03 upland 327 224 4.65 0.038  Bank below West St, east side

SO-511 SO-401 wetland 965 264 4.38 0.034 Forested wetland west of stream, in depression

SO-513 SO-402 wetland 178 312 5.35 0.056 Forested wetland behind nursing home Similar to SO-511

SO-518 SO-403 wetland 462 647 4.73 0.064 Forested wetland, south of West street

SO-520 SO-135 wetland 2,790 731 5.28 0.24 Forested wetland south of West Street

SO-519 SO-138 wetland 4,460 3,820 4.79 0.17 South of West St. Top of bank, forested wetland Highest Cr  in BB

notes
f(oc )- fraction organic carbon (goc/g sed)
TOC - Total organic carbon

(1)  Former - sample result from Phase  2 or from historic data

(2) f(oc) bold if greater than 0.10

Samples recommended for toxicity testing
green =  < 200 mg/kg total Cr

orange = 200 - 1,000 mg/kg total Cr

red = > 1,000 mg/kg total Cr

Table I-1.  Toxicity  Testing Preliminary Chemistry - Sorted by Exposure Area and Total Chromium

Property and Southern Wetland

Bliss Brook
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TOXICOLOGICAL EVALUATION
OF SOIL SAMPLES:

Walton & Lonsbury Superfund Site
Attleboro, Massachusetts
DAS Case Number 0359M

Lolium perenne Emergence, Survival and Growth Assay

1.0 INTRODUCTION

This report presents the results of plant toxicity tests completed on soil samples collected from the
Walton & Lonsbury Superfund Site, Attleboro, Massachusetts, DAS Case Number 0359M. Samples were
provided by AECOM, Chelmsford, Massachusetts. Testing was based on programs and protocols developed
by the ASTM (2014) and US EPA (2012). The toxicity of the samples was assessed by conducting a 14 day
post emergence exposure assay with the monocot, Lolium perenne (perennial rye grass). Toxicity tests and
supporting analyses were performed at EnviroSystems, Incorporated (ESI), Hampton, New Hampshire.

Toxicity tests expose groups of organisms to environmental samples, a laboratory control and field
reference sites for a specified period to assess potential impacts on a variety of endpoints, such as survival,
growth or reproduction. Analysis of variance techniques are used to determine the relative toxicity of the
samples as compared to the laboratory control and/or field reference sites. Endpoints for this study were
emergence, survival, and growth expressed as shoot length, shoot weight (biomass above ground) and root
length.

2.0 MATERIALS AND METHODS

2.1 General Methods, Biological Evaluations

Toxicological and analytical protocols used in this program follow procedures outlined in Conducting
Terrestrial Plant Toxicity Tests (ASTM 2014) with modifications according to Seedling Emergence and
Seedling Growth (US EPA, 2012). These protocols provide standard approaches for the evaluation of
toxicological effects of soils on terrestrial organisms.

2.2 Test Species

Lolium perenne seeds were obtained from American Meadows, Shelburne, Vermont. Seeds were
placed in an airtight, waterproof container and stored in a refrigerator prior to use. Seeds were sorted, at 10X
magnification to remove empty hulls, damaged seeds or seeds that appeared to be dissimilar to the majority
of the population.

2.3 Test Samples and Control Soil

Soil samples collected from the project site were received at ESI under chain of custody. Once
received, samples were inspected to determine integrity, given unique sample numbers and logged into the
laboratory sample management database. Once logged in, the samples were placed in a secure refrigerated,
2 - 4 EC, storage area. A listing of sample sites, sample collection, and receipt information is summarized in
Table 1. The control soil used was “Coast of Maine Cobscook Blend Gardening Soil”. Prior to testing, pH and
loss on ignition (used as an estimate of total organic content) were determined for each sample. A summary
of these soil characteristics are presented in Table 2.

2.4 Lolium perenne Emergence, Survival and Growth Evaluation

Endpoints for the plant toxicity tests were percent emergence, percent survival, and growth measured
as shoot length (mm), shoot weight (mg biomass) and root length (mm). Test chambers for the assay were
4 inch plastic potting squares. The bottom of the square had small drainage holes and individual squares were
held in raised plastic trays. Trays were placed in an environmental chamber controlled for photoperiod, light
intensity, temperature and humidity. Soils were checked daily and deionized water was added as needed.
Each day trays were moved in a clockwise pattern in the chamber to ensure equal treatment.
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Before the addition of seeds, test chambers were randomized in each planting tray. Each tray held 1
replicate from each sample site plus the laboratory control. Seeds were then assigned to test vessels. The
test utilized 8 replicates with 5 seeds per replicate for a total of 40 seeds per treatment.  A diurnal temperature
regime was established at 25±3EC and 20±3EC for the day/night cycle. Lighting was set to provide a 16:8 hour
(light:dark) photoperiod. Lighting was provided using full spectrum high intensity LED lights. The lighting
provided 12 discrete bandwidths with peaks in the red, orange, blue and violet wavelengths. For optimum plant
growth, full spectrum light is defined as between 400 and 700 nanometers (nm). Optimum bandwidth peaks
within the overall range are 650 nm (red) and 445 nm (indigo). A visual description of the bandwidths provided
by the LED lighting is provided in the data appendix. Intensity was maintained at $350 μmol/m2 (PAR) (US
EPA, 2012). A copy of the spectral output is provided in the data appendix. Humidity in the test chamber was
maintained using a small humidifier dispensing deionized water as cool steam.

During the exposure period, daily measurements were taken for temperature, relative humidity and light
intensity. Temperature and humidity were also recorded hourly using a data logger. Prior to initiation of the
assay, light intensity was documented in 8 positions within the foot print of the plant trays. Observations on
emergence, overall health of the plants, and mortality were also recorded daily. The assay was continued for
12 days post 50% emergence of seed in the laboratory control treatment. The 50% emergence level was
achieved between days 3 and 4.

At the end of the exposure period, plants were removed from the soil and the roots were cut away from
the shoot. Each shoot and root were measured to the nearest mm for measurement of the shoot and root
length endpoints. All 5 plant shoots from each replicate were then combined and dried at 70±2EC until a
constant dry weight was achieved to the nearest 0.01 mg for shoot weight determination. Final dry biomass
was calculated by dividing the net dry weight by the number of seeds introduced on Day 0. 

2.5 Statistical Analysis

 Emergence (calculated using the germination endpoint), survival, growth and length data were
analyzed using CETIS™ v1.9.2.6 software to determine significant differences between the laboratory control
and the project site samples. Data sets were evaluated to determine normality of distribution and homogeneity
of sample variance. Data sets were subsequently evaluated using the appropriate parametric or non-
parametric Analysis of Variance (ANOVA) statistic. Pair-wise comparisons were made using the appropriate
statistical evaluation. Statistical difference was evaluated at α=0.05. 

2.6 Quality Control

As part of the laboratory quality control program, reference toxicant evaluations are completed on a
regular basis for each test species. These results provide relative health and response data while allowing for
comparison with historic data sets. Results were within two standard deviations of the historic mean for the
species. Results are summarized in Table 3. 

3.0 RESULTS AND DISCUSSION

Table 4 summarizes the laboratory control performance and test acceptability criteria. Tables 5 through
11 provide summaries of seed emergence, seedling survival, height, above ground biomass and root length
and results of statistical comparisons associated with the individual endpoints. 

3.1 Laboratory Control Performance - Lolium perenne

At the end of the exposure period emergence in the laboratory control treatment was 95% overall with
a coefficient of variation (CV) of 9.75%. Laboratory control survival was also 95% (100% in plants that
emerged). These endpoints meet or exceed the minimum protocol specification of $70% survival overall
(ASTM, 2014), and $75% emergence with $90% survival in those plants that emerged (US EPA, 2012). Table
4 provides a summary of assay acceptability criteria and laboratory control achievement. 

Based on daily observations, the mean temperature during the assay was 23.4EC with a range of 21.4
to 25EC. Confirmation temperature data collected on an hourly basis documented a mean daytime
temperature of 24.0EC with a range of 19.5 to 28.7EC. The mean nighttime temperatures was 16.6EC with a
range of 14.2 to 20.5EC. The acceptable temperature for the assay is a mean value of 14 - 31EC. Based on
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daily observations, mean humidity was 74.3% with a range of 47 to 98%. Humidity data collected by the data
logger showed a mean day time humidity level of 87.4% with a range of 49.5 to 100%. Humidity limits for the
assay are a mean level of 70% with no level falling below 30%. Light level monitoring documented a mean
light intensity of 443 μmol/m2 and a range of 356 to 569 μmol/m2. Light intensity measurements made at the
start of the assay at multiple locations in the growth chamber documented that mean light intensity in the area
within the growth chamber where the plant trays were located was 416 μmol/m2 with values ranging from 375
to 450 μmol/m2. Results of the preliminary light intensity monitoring are included in the data appendix.

3.2 Protocol Deviations

Review of data collected during this assay documented 1 protocol deviation. The method specifies that
the exposure period for the assay is 14 days post 50% germination of seeds in the laboratory control
treatment. Based on a preliminary study of seed viability it was observed that seeds germinated 2-3 days after
hydration. Using these data, a preliminary estimate for the termination date of the assay was established.
Actual seed germination and emergence above the soil in the laboratory control soil started on day 4 and was
complete on day 5. Use of the full 14 day exposure period after day 5 of the assay would have terminated the
study on Sunday December 25. ESI’s program manager determined that the plants on day 12, post 50% lab
control germination, were not likely to show any changes in survival or growth patterns and terminated the
assay on Friday December 23. It is the opinion of ESI’s program manager that this deviation had no adverse
effect on the overall outcome of the assay.

3.3 Summary

This program utilized protocols developed by the US EPA and ASTM to assess the potential
toxicological impacts that exposure to soils from the Walton & Lonsbury Superfund Site located in Attleboro,
Massachusetts would have on monocot plants. Review of the data documented that project site soils had no
significant effects on Lolium perenne percent germination, days to germination, or subsequent seedling/plant
survival. Soils from only two project sites (WL-SO-4-516 and WL-SO-4-519) had significant negative effects
on seedling overall root length. All project site soils had significant negative effects on plant height and blade
(above ground) biomass. Laboratory bench sheets, statistical analysis reports and associated support data
and are provided in Appendix A.

4.0 REFERENCES
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850.4100. EPA 712-C-012.

Lolium perenne Emergence, Survival and Growth Assay. 
ESI Study Number 28526 / DAS Case No. 0359M. Page 5 of 12



Table 1. Summary of Sample Collection Information. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Field ID ESI Code Sample
Number

Status
Sample Collected Sample Received

Date Time Date Time

WL-SO-4-PE-A331102a 28353-001 HOLD 10/18/16 0900 10/19/16 1050
WL-SO-4-501 28353-002 -001 Evaluate 10/18/16 0945 10/19/16 1050
WL-SO-4-502 28353-003 -002 Evaluate 10/18/16 0920 10/19/16 1050
WL-SO-4-503 28353-004 -003 Evaluate 10/18/16 1110 10/19/16 1050
WL-SO-4-505 28353-005 HOLD 10/18/16 1330 10/19/16 1050
WL-SO-4-509 28353-006 HOLD 10/18/16 1515 10/19/16 1050
WL-SO-4-512 28353-007 HOLD 10/18/16 0925 10/19/16 1050
WL-SO-4-513 28353-008 -007 Evaluate 10/18/16 1400 10/19/16 1050
WL-SO-4-515 28353-009 HOLD 10/18/16 1130 10/19/16 1050
WL-SO-4-516 28353-010 -008 Evaluate 10/18/16 1540 10/19/16 1050
WL-SO-4-518 28353-011 -010 Evaluate 10/19/16 0945 10/19/16 1050
WL-SO-4-PE-A331102b 28353-012 HOLD 10/18/16 0900 10/19/16 1050
WL-SO-4-PE-A331102c 28353-013 HOLD 10/18/16 0900 10/19/16 1050
WL-SO-4-PE-A331102d 28353-014 HOLD 10/18/16 0900 10/19/16 1050
WL-SO-4-504 28353-015 HOLD 10/20/16 1025 10/20/16 1525
WL-SO-4-506 28353-016 -004 Evaluate 10/20/16 1020 10/20/16 1525
WL-SO-4-507 28353-017 -005 Evaluate 10/19/16 1440 10/20/16 1525
WL-SO-4-508 28353-018 HOLD 10/20/16 0830 10/20/16 1525
WL-SO-4-510 28353-019 -006 Evaluate 10/19/16 1530 10/20/16 1525
WL-SO-4-511 28353-020 HOLD 10/19/16 1200 10/20/16 1525
WL-SO-4-514 28353-021 HOLD 10/19/16 1130 10/20/16 1525
WL-SO-4-517 28353-022 -009 Evaluate 10/19/16 1440 10/20/16 1525
WL-SO-4-519 28353-023 -011 Evaluate 10/20/16 0850 10/20/16 1525
WL-SO-4-520 28353-024 -012 Evaluate 10/19/16 1600 10/20/16 1525

Table 2. Summary of Soil Characteristics. Walton & Lonsbury Superfund Site DAS Case Number
0359M. Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Field ID ESI Code
Sample
Number

Initial pH
(SU)

Loss on Ignition
(% dry wt)

Laboratory Control Soil 28526-000 000 7.24 57

WL-SO-4-503 28353-004 003 6.30 9.9

WL-SO-4-517 28353-022 009 4.92 11

WL-SO-4-516 28353-010 008 4.93 9.2

WL-SO-4-502 28353-003 002 7.40 8.1

WL-SO-4-513 28353-008 007 5.75 14

WL-SO-4-518 28353-011 010 5.04 15

WL-SO-4-520 28353-024 012 5.23 55

WL-SO-4-510 28353-019 006 5.10 8.8

WL-SO-4-501 28353-002 001 8.05 29

WL-SO-4-519 28353-023 011 5.31 36

WL-SO-4-506 28353-016 004 5.07 69

WL-SO-4-507 28353-017 005 4.92 47
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Table 3. Summary of Reference Toxicant Data. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Date Endpoint Value
Historic Mean/

Central Tendency
Acceptable

Range
Reference
Toxicant

Lolium perenne

12/14/16 Germination LC-50 128.3 175 a 0 - 432 a Cadmium (mg/L)

12/14/16 Root Length IC-50 28.4 43.7 a 0 - 155 a Cadmium (mg/L)
a Values are based on the results on 6 assays.

Table 4. Summary of Acceptable Endpoints and Measurements. Walton & Lonsbury Superfund Site
DAS Case Number 0359M. Lolium perenne Emergence, Survival and Growth Assay.
December 2016.

Endpoint / Measurement Protocol L. Perenne

Mean Emergence
(US EPA, 2012) lab$ 70%

% 95

Protocol Met Yes

Mean Survival
(US EPA, 2012)

lab $90% of those
that emerged

% 100

Protocol Met Yes

Mean Temperature - Day 25±6EC
Daily / Hourly 23.4 / 24.0

Protocol Met Yes / Yes

Mean Temperature - Night 20±6EC
Hourly 16.6

Protocol Met Yes

Minimum Temperature - Day 19EC
Daily / Hourly 21.4 / 19.5

Protocol Met Yes / Yes

Minimum Temperature - Night 14EC
Hourly 14.2

Protocol Met Yes

Maximum Temperature - Day 31EC
Daily / Hourly 25.0 / 28.7

Protocol Met Yes / Yes

Maximum Temperature - Night 26EC
Hourly 20.5

Protocol Met Yes

Mean Humidity - Day 70±15%
Daily / Hourly  74.3 / 87.4

Protocol Met Yes / Yes

Mean Humidity - Minimum 30%
Daily / Hourly 47.0 / 49.5

Protocol Met Yes / Yes

Light Intensity - Minimum 350 μmol/m2/sec 
Daily 356

Protocol Met Yes
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Table 5. Summary of Sample Performance. Walton & Lonsbury Superfund Site DAS Case Number
0359M. Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Field ID
ESI Sample
Code

Sample
Number

Mean
Emergence

(%)

 Mean
Survival

(%)

Mean Time
to

Emergence
(Days)

Mean
Shoot
Length
(mm)

Mean
Shoot

Biomass
(mg)

Mean Root
Length
(mm)

Laboratory Control 28526-000 000 95.0% 95.0% 4.98 139.8 14.110 136.6

WL-SO-4-503 28353-004 003 92.5% 92.5% 4.57 120.4 8.480 121.6

WL-SO-4-517 28353-022 009 100.0% 100.0% 4.70 105.7 5.681 122.0

WL-SO-4-516 28353-010 008 97.5% 97.5% 4.53 96.0 5.685 120.0

WL-SO-4-502 28353-003 002 95.0% 95.0% 4.61 109.0 6.821 115.2

WL-SO-4-513 28353-008 007 95.0% 95.0% 4.81 80.8 3.474 154.1

WL-SO-4-518 28353-011 010 97.5% 97.5% 4.74 87.4 3.929 158.6

WL-SO-4-520 28353-024 012 85.0% 85.0% 5.23 65.3 1.861 136.1

WL-SO-4-510 28353-019 006 100.0% 100.0% 4.98 111.2 10.680 116.0

WL-SO-4-501 28353-002 001 100.0% 100.0% 4.58 69.2 2.578 155.1

WL-SO-4-519 28353-023 011 100.0% 100.0% 4.65 103.0 6.667 109.5

WL-SO-4-506 28353-016 004 90.0% 90.0% 6.02 82.4 2.805 126.2

WL-SO-4-507 28353-017 005 90.0% 90.0% 4.98 76.8 2.753 122.6
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Table 6. Summary of Emergence Data. Walton & Lonsbury Superfund Site DAS Case Number
0359M. Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Percent Emergence Summary

Field ID Sample
Number

Reps Mean Minimum Maximum CV Significant
Difference

Laboratory Control Soil 000 8 95.0% 80.0% 100.0% 9.75% -

WL-SO-4-503 003 8 92.5% 60.0% 100.0% 16.09% No

WL-SO-4-517 009 8 100.0% 100.0% 100.0% 0.00% No

WL-SO-4-516 008 8 97.5% 80.0% 100.0% 7.25% No

WL-SO-4-502 002 8 95.0% 60.0% 100.0% 14.89% No

WL-SO-4-513 007 8 95.0% 60.0% 100.0% 14.89% No

WL-SO-4-518 010 8 97.5% 80.0% 100.0% 7.25% No

WL-SO-4-520 012 8 85.0% 20.0% 100.0% 32.68% No

WL-SO-4-510 006 8 100.0% 100.0% 100.0% 0.00% No

WL-SO-4-501 001 8 100.0% 100.0% 100.0% 0.00% No

WL-SO-4-519 011 8 100.0% 100.0% 100.0% 0.00% No

WL-SO-4-506 004 8 90.0% 40.0% 100.0% 23.76% No

WL-SO-4-507 005 8 90.0% 60.0% 100.0% 20.57% No

Table 7. Summary of Survival Data. Walton & Lonsbury Superfund Site DAS Case Number 0359M.
Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Percent Survival Summary

Field ID Sample
Number

Reps Mean Minimum Maximum CV Significant
Difference

Laboratory Control Soil 000 8 95.0% 80.0% 100.0% 9.75% -

WL-SO-4-503 003 8 92.5% 60.0% 100.0% 16.09% No

WL-SO-4-517 009 8 100.0% 100.0% 100.0% 0.00% No

WL-SO-4-516 008 8 97.5% 80.0% 100.0% 7.25% No

WL-SO-4-502 002 8 95.0% 60.0% 100.0% 14.89% No

WL-SO-4-513 007 8 95.0% 60.0% 100.0% 14.89% No

WL-SO-4-518 010 8 97.5% 80.0% 100.0% 7.25% No

WL-SO-4-520 012 8 85.0% 20.0% 100.0% 32.68% No

WL-SO-4-510 006 8 100.0% 100.0% 100.0% 0.00% No

WL-SO-4-501 001 8 100.0% 100.0% 100.0% 0.00% No

WL-SO-4-519 011 8 100.0% 100.0% 100.0% 0.00% No

WL-SO-4-506 004 8 90.0% 40.0% 100.0% 23.76% No

WL-SO-4-507 005 8 90.0% 60.0% 100.0% 20.57% No
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Table 8. Summary of Days to Emergence Data. Walton & Lonsbury Superfund Site DAS Case
Number 0359M. Lolium perenne Emergence, Survival and Growth Assay. December
2016.

Days to Emergence Summary

Field ID Sample
Number

Reps Mean Minimum Maximum CV Significant
Difference

Laboratory Control Soil 000 8 4.98 4.25 5.60 10.40% -

WL-SO-4-503 003 8 4.57 4.00 5.40 12.29% No

WL-SO-4-517 009 8 4.70 4.40 5.00 5.09% No

WL-SO-4-516 008 8 4.53 4.25 5.00 5.04% No

WL-SO-4-502 002 8 4.61 4.20 5.40 9.58% No

WL-SO-4-513 007 8 4.81 4.20 5.40 8.81% No

WL-SO-4-518 010 8 4.74 4.40 5.20 7.22% No

WL-SO-4-520 012 8 5.23 4.20 8.00 22.80% No

WL-SO-4-510 006 8 4.98 4.00 8.00 27.72% No

WL-SO-4-501 001 8 4.58 4.20 5.00 5.93% No

WL-SO-4-519 011 8 4.65 4.00 6.20 15.89% No

WL-SO-4-506 004 8 6.02 4.80 10.50 31.08% No

WL-SO-4-507 005 8 4.98 4.20 5.80 11.84% No

Table 9. Summary of Shoot Length Data. Walton & Lonsbury Superfund Site DAS Case Number
0359M. Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Shoot Length (mm) Summary Significant Difference

Field ID Sample
Number

Reps Mean Minimum Maximum CV Laboratory
Control

WL-SO-4-
503

Laboratory Control Soil 000 8 139.8 126.0 157.2 8.62% - -

WL-SO-4-503 003 8 120.4 102.2 143.7 11.07% Yes -

WL-SO-4-517 009 8 105.7 95.0 124.2 9.50% Yes Yes

WL-SO-4-516 008 8 96.0 85.4 106.6 8.33% Yes Yes

WL-SO-4-502 002 8 109.0 75.4 127.5 14.00% Yes No

WL-SO-4-513 007 8 80.8 71.8 96.0 10.83% Yes Yes

WL-SO-4-518 010 8 87.4 78.6 100.8 9.62% Yes Yes

WL-SO-4-520 012 8 65.3 51.8 79.0 12.84% Yes Yes

WL-SO-4-510 006 8 111.2 89.8 132.6 11.11% Yes No

WL-SO-4-501 001 8 69.2 61.6 76.4 7.34% Yes Yes

WL-SO-4-519 011 8 103.0 92.2 112.2 7.81% Yes Yes

WL-SO-4-506 004 8 82.4 45.0 98.6 20.24% Yes Yes

WL-SO-4-507 005 8 76.8 52.2 95.2 20.13% Yes Yes

Lolium perenne Emergence, Survival and Growth Assay. 
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Table 10. Summary of Shoot Biomass Data. Walton & Lonsbury Superfund Site DAS Case Number
0359M. Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Shoot Biomass (mg) Summary Significant Difference

Field ID Sample
Number

Reps Mean Minimum Maximum CV Lab
Control

WL-SO-4-
503

Laboratory Control Soil 000 8 14.110 10.340 18.140 24.37% - -

WL-SO-4-503 003 8 8.480 5.660 10.310 17.56% Yes -

WL-SO-4-517 009 8 5.681 3.358 7.496 25.78% Yes Yes

WL-SO-4-516 008 8 5.685 4.552 6.512 13.26% Yes Yes

WL-SO-4-502 002 8 6.821 5.416 8.830 15.72% Yes Yes

WL-SO-4-513 007 8 3.474 3.022 4.004 10.90% Yes Yes / Yes

WL-SO-4-518 010 8 3.929 2.818 5.376 21.74% Yes Yes

WL-SO-4-520 012 8 1.861 0.534 2.656 37.53% Yes Yes

WL-SO-4-510 006 8 10.680 7.150 12.580 20.01% Yes No

WL-SO-4-501 001 8 2.578 2.230 3.038 11.72% Yes Yes / Yes

WL-SO-4-519 011 8 6.667 5.484 8.210 14.03% Yes Yes

WL-SO-4-506 004 8 2.805 0.068 3.770 42.24% Yes Yes

WL-SO-4-507 005 8 2.753 1.998 3.764 21.69% Yes Yes

Table 11. Summary of Root Length Data. Walton & Lonsbury Superfund Site DAS Case Number
0359M. Lolium perenne Emergence, Survival and Growth Assay. December 2016.

Root Length (mm) Summary

Field ID Sample
Number

Reps Mean Minimum Maximum CV Significant
Difference

Laboratory Control Soil 000 8 136.6 80.8 186.3 21.60% -

WL-SO-4-503 003 8 121.6 90.4 134.8 12.54% No

WL-SO-4-517 009 8 122.0 97.2 154.2 15.75% No

WL-SO-4-516 008 8 120.0 100.2 135.2 8.95% Yes / No

WL-SO-4-502 002 8 115.2 71.2 144.8 20.57% No

WL-SO-4-513 007 8 154.1 104.0 179.4 18.72% No

WL-SO-4-518 010 8 158.6 132.8 176.4 8.17% No

WL-SO-4-520 012 8 136.1 99.8 175.4 19.32% No

WL-SO-4-510 006 8 116.0 76.6 148.4 18.04% No

WL-SO-4-501 001 8 155.1 95.6 200.0 21.30% No

WL-SO-4-519 011 8 109.5 91.4 139.2 13.65% Yes

WL-SO-4-506 004 8 126.2 23.0 187.8 38.00% No / No

WL-SO-4-507 005 8 122.6 52.6 175.6 33.86% No

Notes:
“Value / Value” summarizes results with and without a statistical outlier.
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AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 1 of 214

Loliurr. perenne 14-Day Post 50% Laboratory Control Emergence Assay 

STUDY: 28526 CLIENT: AECOM Project: Attleboro 

Temp. Lig~ Rotate Water 

Dav Date Initials Humidity (C) {.plo)t I ,n .e. (✓) (✓) Comments 

t4+s® .J.;,){¢1 . .., 'i 
~ ~ seed lot ID: A-

0 l l./i?57tb 
?0 ,,_ 

t-( I & / 
;' V l:7 ~d-, 

1 (l/OG/tL 1be:r ;(J't ~v -
3<;;] V ✓ 

2 tvo-111,J, '!?:,& '-f '! CZ -z_y L{lo/ v / 
3 rz../og Ii~ i:>b "?lo"/:, i,~ i--f 2.,3 ._/ / 
4 iL( oC'f ( (f ~G~ ZL°7o l L/ 3& ( ✓ ✓ 

5 \1../1011 t:, bG- L./7~ LL( ')0~ ✓ ✓ 
6 ti-ln\\Jo DD (f'.Jt .. '2.-2... I..\ 1.~ ,/ / 

. 

/ 7 rikJ,t, DD °i3°/o 1.-'1 y ?JS ✓ 
8 ll/{>/IL 1)6✓ Cf ~ti 1.. '> ;,51> ✓ _/ 

9 
l7-/dfl& '?:>&- cl5°i 2<f :>71 ✓ J 

10 ,1 __ 'J1:slt1.. n~ sg·/,, i<-1 s1i; / / 
11 11./ (lo/lb 1ch ;o7 -z,z, 50> ✓ / 

12 l'L/nJ1& blr t;90-z "1_ l L/0/ \,/ \./ 
13 ril I sht:i i=:)D ~qi/, Z> 5 ~ t'\ ./ ✓ . 

14 ,i,,) \'1 \ I Y) 9D t:,1°1o 1,L 517 / / 

15 11-/1))\lb ·~b 9ot 2-6 s-z.,y / / 

Lig~ 
350 F . ff\~ Light Meter ID: l 30Y 

Environmental 
Humidity Humidity Meter ID: '9 Conditions: 

30% minimum 

Temperature \-e..Cu~~ 
25±6°C Day Temperature Data Logger ID: 

~\ 64<-{6 20±6°C Night 

P:\General Projects\FORMS\LABFORMS\Soil and Sediment Tests\Plant Assays\Daily Activity Record.wpd 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 2 of 214

011° 

Lolium perenne 14-Day Post 50% Laboratory Control Emergence Assay 

STUDY: 28526 CLIENT: AECOM Project: Attleboro 

Dav Date 

16 r2j2.1) I G 

17 12/2.z/1<; 

18 tL/1.)//&, 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Environmental 
Conditions: 

Initials Humidity 

Cr(s 
t:Sfo/:Yfe;;J) 

SJ51o~I 
GRS G3°1o -
~ ~i} 97 

Humidity 
30% minimum 

Temperature 
25±6°C Day 

20±6°C Night 

Temp. 
(~ 

Rotate Water 
(C) µ (✓) (✓) 

2),Y LiOl-'1-"' " ,/ ./ 
l4.S l/2,Q ✓ ✓ 
·z_L( S\7 - -

Light Meter ID: /JOlf 

Humidity Meter ID: }9 

Temperature Data Logger ID: 

P:\General Projects\FORMSILABFORMS\Soil and Sediment Tests\Plant Assays\Daily Activity Record.wpd 
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AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 3 of 214

Field ID 

Lab Soil 

WL-SO-4-501 

WL-SO-4-502 

WL-SO-4-503 

WL-SO-4-513 

WL-SO-4-516 

WL-SO-4-518 

WL-SO-4-506 

WL-SO-4-507 

WL-SO-4-510 

WL-SO-4-517 

WL-SO-4-519 

WL-SO-4-520 

Recorded by: 

Date: 

pH Meter ID: 

Notes: 

Soil pH Measurement Record 

Study: 28353 

ESICode 

28525-000 

28353-002 

28353-003 

28353-004 

28353-008 

28353-010 

28353-011 

28353-016 

28353-017 

28353-019 

28353-022 

28353-023 

28353-024 
BG rtbG 

11/22/16 

1097 

Client: AECOM 

Project: Attleboro 
Batch #: 189S 

Grams of Soil ml's of Milli-Q 

10.08 20 

9.91 20 

10.01 20 

10.03 20 

9.84 20 

10.04 20 

9.99 20 

9.96 20 

9.93 20 

9.98 20 

9.96 20 

10.03 20 

9.97 20 

pH(SU 

7.24 

8.05 

7.40 

6.30 

5.75 

4.93 

5.04 

5.07 

5.47 

5.10 

4.92 

5.31 

5.23 

P:\General Projects\FORMS\LABFORMS\Soil and Sediment Tests\Soil & Sediment Preparation\Soil pH 
Measurement Record 2015.wpd 



28353STUDY:

AECOMCLIENT:

Walton & Lonsbury Superfund Site PROJECT:

Lolium perenne: Emergence, Survival and Growth AssayASSAY:

Loss on Ignition SummaryTASK:

SM4500 5310 Ed. 22METHOD:

Sample
AnalyzedSampledUnitsQLimitResultMatrixNumberField IDESI Code

12/05/16 160010/18/16 0945%0.529Solid002WL-SO-4-50128353-002
12/05/16 160010/18/16 0920%0.58.1Solid003WL-SO-4-50228353-003
12/05/16 160010/18/16 1110%0.59.9Solid004WL-SO-4-50328353-004
12/05/16 160010/18/16 1400%0.514Solid008WL-SO-4-51328353-008
12/05/16 160010/18/16 1540%0.59.2Solid010WL-SO-4-51628353-010
12/05/16 160010/19/16 0945%0.515Solid011WL-SO-4-51828353-011
12/05/16 160010/20/16 1020%0.569Solid016WL-SO-4-50628353-016
12/05/16 160010/19/16 1440%0.547Solid017WL-SO-4-50728353-017
12/05/16 160010/19/16 1530%0.58.8Solid019WL-SO-4-51028353-019
12/05/16 160010/19/16 1440%0.511Solid022WL-SO-4-51728353-022
12/05/16 160010/20/16 0850%0.536Solid023WL-SO-4-51928353-023
12/05/16 160010/19/16 1600%0.555Solid024WL-SO-4-52028353-024
12/05/16 160011/01/16 1000%0.557Solid000E.f. Coast of Maine Lab Control 28353-000

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 5 of 214

Field ID Receipt 
Number 

WL-SO-4-501 28353-002 

WL-SO-4-502 28353-003 

WL-SO-4-503 28353-004 

WL-SO-4-506 28353-016 

WL-SO-4-507 28353-017 

WL-SO-4-510 28353-019 

WL-SO-4-513 28353-008 

WL-SO-4-516 28353-010 

WL-SO-4-517 28353-022 

WL-SO-4-518 28353-011 

WL-SO-4-519 28353-023 

WL-SO-4-520 28353-024 

Date: 11/17/16 
Initial: ..:f"f ~ 

Test Sediment Preparation Notes 

Study: 28525 (E.f.) And 28526 (Lp. - plant) 
Client: AECOM 

Proiect: Attleboro 

Sample 
Notes Number 

001 2 gallons sieved, "'3/4 gallon excluded. Sticks, few rocks. 
11/17/16 JTP 

002 2 gallons sieved, "'1/4 gallon excluded. Rocks (large and 
small), 1 glass shard. 11/17/16 JTP 

003 2 gallons sieved. "'1/3 gallon excluded. Rocks and roots. 
11/17/16 JTP 

2 gallons sieved. z1/3 gallon excluded. Dense fiberous 
004 material. High moisture. 11 /17 /16 JTP 

Left to dry 11/17/161445 -11/19/17 0910. 
2 gallons sieved. z1/4 gallon excluded. Rocks, lots of roots. 

005 High moisture. 11/17/16 JTP 
Left to dry 11/17/161510 -11/18/161425. 

006 
2 gallons sieved. z1/4 gallon excluded. Glass shards, rocks, 

roots. 11/17/16 JTP 

2 gallons sieved. z1/4 gallon excluded. Rocks, sticks. High 
007 moisture. 11/17/16 JTP 

Left to dry 11/17/16 1635 -11/18/16 1500. 

008 2 gallons sieved. z1/8 gallon excluded. Few rocks, roots. Low 
moisture. 11 /17 /16 JTP 

009 2 gallons sieved. z1/8 gallon excluded. Few small rocks, 
twigs/roots. 11/17/16 JTP 

010 
2 gallons sieved. "'1/8 gallon excluded. Rocks and roots. 

Medium moisture. 11/17/16 JTP 

011 2 gallons sieved. "'1/3 gallon excluded. All roots. Very light 
and fluffy. Low moisture. 11/17/16 JTP 

2 gallons sieved. z1/3 gallon excluded. Rocks, sticks and 
012 roots. Very high moisture. 11 /17 /16 JTP 

Left to drv 11/17/16 1720 -11/18/161720. 

All samples sieved using 1cm screen. JTP 

P:\General Projects\RPT-Active\ERA 28353 AECOM Attleboro\Test Sediment Preparation Notes.wpd 



SAMPLE KEY

Study: 28525 (E.f.) & 28526 (L.p. - plant)
Client: AECOM
Project: Attleboro

Field ID Receipt Number Sample Number

WL-SO-4-501 28353-002 001

WL-SO-4-502 28353-003 002

WL-SO-4-503 28353-004 003

WL-SO-4-506 28353-016 004

WL-SO-4-507 28353-017 005

WL-SO-4-510 28353-019 006

WL-SO-4-513 28353-008 007

WL-SO-4-516 28353-010 008

WL-SO-4-517 28353-022 009

WL-SO-4-518 28353-011 010

WL-SO-4-519 28353-023 011

WL-SO-4-520 28353-024 012

P:\General Projects\RPT-Active\ERA 28353 AECOM Attleboro\Sample Key.wpd

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 7 of 214

Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

A 1 
/' ✓ v ✓ / vi ✓ / \:;- ,/ ,/ 

A 2 E ✓ ✓ ✓ ✓ ✓ 1/' ,/ ,/ ✓ 

A 3 /' 
✓ ✓ 1./ ✓ 000 \:::- v ✓ /' ,/ 

(28526-000) A 4 ~ ✓ ✓ ✓ ✓ ✓ ,/ ,/ r ,/ 

A 5 f, ✓ / ✓ ✓ I ,/ 1/ ii /,/ 

A 1 E ✓ ✓ ✓ ✓ ./ ✓ ,/ ,/ v I 
A 2 E J ✓ J v ./ v ,_,,,,.. ,/ ✓ ✓ 

001 A 3 t ✓ / ✓ \_,/ ,/' / ./ V / 
(28353-002) 

A 4 E ✓ v' ✓ ✓ ✓ ✓ ·,/ ,/ ✓ / 
A 5 f ✓ ✓ / J V t/ ,/ ✓ / 

A 1 E ✓ ✓ t/ ✓ 
/ ✓ J ,/ ✓ ✓ 

A 2 E J ✓ 1/ ✓ ✓ ,/ ,/ ✓ ✓ / 
002 A 3 E 1/ ✓ J ✓ ,/1 ,./ / ✓ / 

(28353-003) 

✓ A 4 f ✓ i/ / v ,/1 ,.,/ / v 
, 

A 5 E ,J / ,/ J ✓ / ,/ / / / 
A 1 €. t/ ✓ ✓ /1 v ./ ✓ / 
A 2 E J ✓ t/ ✓ ✓ f/' ,/ / V ✓ 

003 A 3 E ✓ ✓ ti ✓ ✓ i/1 ,/ ./ ✓ ✓ 
(28353-004) 

✓ A 4 E ✓ V V /" ✓ II' ,./ ,/ J 
/ 

A 5 E I ✓ ✓ 
✓ ./ I ,/ ,/ / ✓ 

I' 

A 1 E I ✓ ✓ ✓ v ,J' / ,/ V / 
A 2 ✓ / / ✓ J ✓ ,/ ,/ ✓ /' 

004 A 3 /' ,./ ,/ ./ v· / 
Ii'.'.- ✓ (28353-016) ~ 

A 4 - ✓ ✓ / ./ ./ ./ j 

t:. i/1 / / 

5 E J J / ✓ ./ ✓ ./ / J 
A 

( F>/ C:lt Pl> j,\i) .t,(r- '1,ir 

~\6 
1'i6· f,,.(r i>P ~t~I Initials 

.) 

n/c~{tc (2//IJI/(; ii.Ju /1 J. ri!rilu l't/("i//6 \U{'{!f& IUtif l"!_/\'"J (i}l t 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 8 of 214

Daily Observations for Lofium perenne Study # 28526 
AECOM - Attleboro 

DAY 

Sample Rep. Pas. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

A 1 ✓ ✓ ✓ 
A 2 ✓ / j 

000 A 3 ✓ j ✓ 
(28526-000) 

A 4 ✓ 
(~, 

I 
A 5 ✓ I ✓ 

A 1 ✓ J ✓ 
A 2 ✓ J J 

001 A 3 ✓ I ./ 
(28353-002) 

A 4 V J I 
A 5 ./ ) ✓ 

A 1 ✓ ✓ / 
A 2 

✓ ✓ j 
002 A 3 ✓ ✓ j 

(28353-003) 

A 4 
✓ ✓ / 

A 5 ✓ J ✓ 

A 1 ✓ ✓ ✓ 
A 2 ✓ I ✓ 

003 A 3 ./ ✓ I (28353-004) 

A 4 ✓ .) / 
A 5 / j ,/ 
A 1 ✓ / ✓ 
A 2 ✓ J I 

004 A 3 ✓ ) ✓ (28353-016) 
✓ A 4 j I 

A 5 J J I 
Initials bt> {if,5 (,1:5. 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

B 1 ,; ✓ ✓ ✓ ✓ ✓ ✓ v' ✓ 
B 2 E J ✓ v ✓ ✓ ./' ✓ ✓' ✓ I./' r/ 
B 3 

......., 
t/ ./ ✓ ✓ ✓ / 000 I::;. ,_./ ../ 

(28526-000) B 4 s / / v J ✓ 
v, ✓ ✓' 

B 5 r: ✓ / 
✓ i/ j ✓ ✓ 

B 1 E / ✓ ✓ ,../ ✓ J ./ / ✓ ,-
B 2 

_(tJC> 

J ✓ / / ✓ ✓ ./ v ~I \::::- ✓ 

001 B 3 E:.. j ✓ / / ._,/ ✓ ✓ ,/ ✓ v (28353-002) 

/ V B 4 f ✓ / ✓ ./ ,/ V ✓ 
B 5 E: ✓ / / ./ ✓ v / J I / 
B 1 E J ✓ ✓ ✓ ✓ / ✓ ✓ ✓ ✓ 
B 2 E j ✓ ✓ ✓ ✓ ,I ,../ / j ✓ 

002 B 3 E j / / ✓ ._,/ / / v ✓ \I (28353-003) 

I \I B 4 £ ✓ c/ _/ 
✓ ✓ ~,/ ✓ 

B 5 E. ✓ ✓ ✓ / t/ / ✓ ./ ✓ I 
E j ✓ ✓ ./ J ✓ 

ii 
✓ B 1 ✓ v 

B 2 E f) \f v ../ / ✓ ✓ ✓ ✓ ✓ 

003 B 3 
(28353-004) 

B 4 r;_ ✓ ✓ / / ✓ / ✓ ✓ ~/ 
B 5 

B 1 

B 2 E ✓ / ✓ / ,/ ✓ 1/ 
004 B 3 

(28353-016) 

B 4 

B 5 ,,--
c:. 

cm C::J<,S i)l> 1-.u-i-/ pu- 'l)(t 
~\S 

'tlt.r 1~ir" tll/ \~\) Initials ti/<Y'{I{;, YJhcirG rd111111 i,z,/ I ti, IU/) il.-lti 1u1tt. 1Ut7 1?Jl'& (Li\Cl 

@CF:i
1 

l'L/,:;,'1 <::Jj'~'H?/1, 

l"·-A-e ,J, « \ 2 •cl t/ Normal Observations s Necrosis 
etl\er;r~-nc ('.: 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

B 1 ✓ j ./ 
B 2 ✓ j j 

000 B 3 ✓ j I 
(28526-000) 

B 4 v ✓ I 
B 5 ✓ I / 
B 1 ✓ ✓ ✓ 
B 2 ✓ ✓ / 

001 B 3 ✓ ✓ I (28353-002) 

B 4 ✓ ✓ ✓ 
B 5 ✓ v' II 
B 1 v J ✓ 
B 2 ✓ J I 

002 B 3 ✓ I j (28353-003) 

B 4 ✓ ✓ I 
B 5 ./ J / 
B 1 ✓ I ✓ 
B 2 v ✓ ✓ 

003 B 3 
(28353-004) 

B 4 ✓ j ✓ 
B 5 

B 1 

B 2 j I I 
004 B 3 

(28353-016) 

B 4 (f;P-,ri(n 

B 5 ✓ ~✓ vi 
Initials bD Gia c~~ 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lo/ium perenne Study# 28526 
AECOM - Attleboro 

DAY 

Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
C 1 ( ✓ / ✓ ✓ ✓ v-- ✓ ✓ ✓ 

C 2 E 1./ ✓ i/ v V ✓ ✓ ✓ i/ 

000 C 3 E:. J ✓ / v ✓ ✓ ✓ ✓ ✓ / 
V 

(28526-000) C 4 ~ / ✓ "" 
C 5 E ✓ ✓ ✓ ✓ ✓ / / ✓ / I 
C 1 f: / v v ./ ✓ ,./ / /' 
C 2 .- J / v ✓ I ✓ ✓ V t: v ./ 

001 C 3 E j / t/ / ✓ (/ ✓ ✓ / / (28353-002) 

C 4 r t/ / ✓ v V ./ / 
t:; ✓ 

C 5 E ./ / ✓ v ✓ (/ / ✓ ✓ ✓ 
C 1 ~ ✓ ./ @) . 
C 2 r I ✓ v ✓ ./ ✓ ../ .f ✓ 

002 C 3 E: J ✓ / ✓ ✓ ✓ ✓ / ✓ (28353-003) 

/ C 4 E- ✓ ✓ ✓ ✓ v1 ../ . ../ ✓ 
C 5 ~ 

✓ / ✓ ./ ./ ✓ ✓ t,. 

C 1 E /' ✓ ~ ✓ ✓ ✓ I / 
,/ 

C 2 E ✓ ✓ / I / J ✓ / 
003 C 3 E ✓/ ✓ ✓ /I •/ / v / 

(28353-004) ../ 

C 4 [ J ✓ _/ / ✓ ./ / ✓ 1/ 
C 5 

C 1 t ✓ ✓ ✓ ./! ✓ ./ ,J ,/ 

C 2 f ✓ ✓ ✓ ✓ I ✓ / 
if 

I/ 
004 C 3 e:: ✓ ✓ ~ ✓ t../ ./ v ,/ (28353-016) 

C 4 
✓ 

C 5 f v / ✓ ✓ ,I J / I .I 
c,p;,/ G/l:, l),l) J;il.) '?,& '"Qiv l;f iS, 

1) (,- 1'• ... 1)\) },b Initials ,-z.lCfV\C 11/id/1:, 11-ln\1~ 11 .. frZ./ 11/1) lL//L/ \l-/lJ,(, ,, .,., 11.._J17 \~\l3 ►'7j,OI, 

'UC• Ll/tf ('i:4.!,l o,,z._c 1'1,,-.,f- I C!.L~;,...-,(_ ,Jo b~""";,t..,,,.. s.7.:e,~/1-

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

C 1 J J ✓ 
C 2 /' ) ✓ 

000 C 3 / ✓ 1/ 
(28526-000) 

C 4 ✓ ✓ / 
C 5 ✓ J / 
C 1 / j .J 
C 2 ✓ j ./ 

001 C 3 ✓ I I (28353-002) 
C 4 ✓ I 1/ 
C 5 / I / 
C 1 

C 2 / / I 
002 C 3 ,I / \/ (28353-003) 

C 4 ./ J ,/ 
C 5 ✓ / / 
C 1 ✓ ✓ ✓ 
C 2 ✓ / j 

003 C 3 ,v / J (28353-004) 

C 4 ✓ ✓ ✓ 
C 5 

C 1 ✓ j ./ 
C 2 t/ j / 

004 C 3 t/ j / (28353-016) 
C 4 

C 5 ✓ I 1/ 
Initials 1)j) tf<r- C:-'fj 

ti Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 

Sample Rep Pos 

D 

D 

000 D 
(28526-000) D 

D 

D 

D 

001 D 
(28353-002) 

D 

D 

D 

D 

002 D 
(28353-003) 

D 

D 

D 

D 

003 D 
(28353-004) 

D 

D 

D 

D 

004 D 
(28353-016) 

D 

D 

@) CF5, tzlO°t 

~cf\ \-1 .,J 2 "6 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Initials 

.,, 
E 

0 

AECOM - Attleboro 

DAY 
1 2 3 4 5 6 7 

E v / ✓ 

E:- I ./ ✓ v 
E j ✓ ./ 

t ✓ 
/ 

fc (/ 

[_ / ✓ 

C / J 
E / ✓ ✓ 

E J / .I 

E J I I 
I:: J J ti 
E J J / 
E J ✓ ./ 

~ ✓ ✓ 

f ✓ ✓ 

E j ✓ ✓ 

I:: j ✓ / 

E j ✓ I 
-~o s j /; / 

E I j ./ 
\',jf;J,T~IU 
o/f V' ✓ 

E j ✓ ,/ 

f ✓ J 
E: j v I 

r-; ✓ 
CY5 I {;,A'5 ~re, 

~~\"\--rz/c<t/tc. fJJlt/16 nJH/io 

Normal Observations s 
Emergence w 
Chlorosis X 

8 9 10 11 

✓ ✓ I 
./ 

✓ ✓ I v 

./ J ✓ ,/ 

/ ✓ ✓ ✓ 

../ ✓ j / 

V' J ,/ ,/ 

__,,--- I/ I ✓ 

v v / / 
v v ✓ l/ 
/ J I / 

✓ ✓ if! ✓ 

V V I/ ,/ 

✓ ✓ I ./ 

✓ V V / 
/ 

J / V / 

v ✓ / l/ 
✓ ✓ ✓ ✓ 

v ✓ ,/ J' 
v v ✓ l/ / 

✓ v I / 

/ 11 / 
✓ 

✓ ✓ ✓ ✓ 

/ v ,j / 
J ✓/ I/ / 
v V v ./ 

'i;,t.r 1,& :i 1>&-
l'l/t') t'L/t'i l'L/1(::, 

Necrosis 

Withering 

Mortality 

12 13 14 

v / ;~ 
v // ✓ 
✓ ✓ I 
_./ ✓ r 
✓ ✓ I 
./ ✓ J 

./ ii I 
✓ v I 
✓ / ✓ 
✓ / J 
__.,,,. 

✓ / 

/ / j 

✓ ✓ ./ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ v ✓ 
✓ j I 
J I J 

V 

../ if,. j 
✓--- i/ j 

v ✓ / 

✓ ✓ / 
v ✓ / 
✓ ✓ ✓ 

/ 

✓ I .J 
'Ulr \) 'i) l;;,b 
lt//1 11-!\ \ ,r?J i '-\ 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

D 1 ✓ J ) 
D 2 / i J 

000 D 3 ✓ j J 
(28526-000) 

D 4 / J ✓ 
D 5 ✓ ✓ ✓ 
D 1 ./ ./ j 
D 2 / ✓ 

j 
001 D 3 

(28353-002) ✓ ✓ ✓ 
D 4 / ✓ ~I 
D 5 / I / 
D 1 ✓ / J 
D 2 ✓ .I I 

002 D 3 ✓ J I (28353-003) 

D 4 ✓ I I 
D 5 ✓ ✓ I 
D 1 ✓ ✓ I 
D 2 ✓ ✓ I 

003 D 3 ✓ ✓ r/ (28353-004) 

D 4 ✓ ✓ ,/ 
D 5 v ✓ ✓ 

D 1 ✓ ✓ ✓ 
D 2 ✓ j ✓ 

004 D 3 ✓ ✓ ✓ 
(28353-016) 

D 4 / I ✓ 
D 5 ✓ ✓ / 

Initials l)b Gtt:i· ti<\ 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

E 1 f ✓ / ✓ ✓ 
✓ / \.,./"' (/ -J -

E 2 E i,1 ✓ ✓ ../ / ✓ ✓ ✓ I / 
000 E 3 E ✓ / ✓ 

._/ 

✓. ✓ / if ✓ 
(28526-000) E 4 .,; ✓ ./ J ii ✓ I ✓ [,,- ✓ 

E 5 

E 1 [ ✓ ✓ ,.,,/ 
✓ 

·✓ ✓ ✓ ✓ / 
E 2 (" ✓ / ✓ v I/ V / ✓ / 001 E 3 E J ✓ ✓ ✓ ✓ / / I ✓ (28353-002) ,/ 
E 4 ~ (/I ✓ 

V ,/ {/ I 1..,- V I./' 

E 5 E. / ✓ / ✓ ✓ ✓ V 
,/ ✓ I 

E 1 E j ✓ ✓ v v .I v ,/ 
/' / 

E 2 £ ✓ ../ (/ ✓ ✓ / / 
002 E 3 E j ✓ ✓ ✓ ✓ 

(/ 
✓ ✓ ✓ I (28353-003) 

E 4 f V 
✓ ../ / v ✓ ✓ :/ / 

E 5 E.. ✓ / v J ✓ I ✓ / I / 

E 1 i:: J /' ✓ 
✓ ,__/ ✓ ✓ \/ J / 

E 2 E J ✓ / V ✓ 
(/ / ,,/ I ✓ 

003 E 3 E ✓ / ✓ V ✓ ✓ J ,/ / ✓ (28353-004) 

E 4 E /, t/ vi ✓ ✓ II ./ v / ✓ 
E 5 E j / J ✓ v f V -v ✓ ,/ 

E 1 [ .J \I v ,/ 
✓ v ✓ v ✓ 

E 2 f ti v' v ✓ ✓ / ,/ v v 
004 E 3 r; ✓ v / v ti' J / j t/ (28353-016) 

E 4 ,,.,,. 
✓ V ./ ,/ J ✓ \:'._, Vi/ I 

E 5 ,,,-
✓ v ✓ V t/ J J J C 

Initials 
CF:V :(-A'S' 1Y> I',>;)> ·c,t.,- 1-,l.r 

I~~( 
'B&- 1,, ... l)'j) 'b"" O,~((,i IZ/lafft, 1il"L" ,:Jp .... ('L/i:) 1"1./i'f l't//{,, f t 1 l7 1,i.\1i r,_\\c, 

v' Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

E 1 ✓ 1 J 
E 2 / j J 

000 E 3 ✓ / j 
(28526-000) 

E 4 ✓ ✓ ~) 
E 5 

E 1 ✓ J ✓ 

E 2 / ✓ ✓ 
001 E 3 ✓ J / (28353-002) 

✓ E 4 ✓ ,,/ 
E 5 ✓ ✓ ,/ 
E 1 ✓ J / 
E 2 J / ✓ 

002 E 3 ✓ / ✓ (28353-003) 

E 4 ✓ ✓ ✓ 
E 5 t/ j / 
E 1 ✓ J ✓ 
E 2 r/ I / 

003 E 3 ti ✓ J (28353-004) 

E 4 i/ ✓ .I 
E 5 ti ✓ ✓ 

E 1 ✓ ✓ .J 
E 2 ✓ ✓ j 

004 E 3 ✓ ✓ ✓ (28353-016) 

✓ ✓ E 4 ✓ 
I 

E 5 J ✓ ✓ 
Initials 'DD &fr GRS 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lo/ium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

F 1 

F 2 F- j /' ./ ·'-"" v ✓ ✓ ✓ J V 
000 F 3 E / /1 ,/ ✓ \./" ✓ v/ 

./ I / 
(28526-000) F 4 [ /' / V V rl;/ V / ti / 

F 5 E ✓ ✓ / / 
✓ 

'I ✓ / I ✓ 
F 1 E / v' / V ./ ;j v ✓ c/ ✓ 
F 2 E / v' / V / ✓ / / ,/ ✓ 

001 F 3 E V' ✓ ✓ ✓ ✓ ✓ ,/ I / (28353-002) 

F 4 f ✓ 
,/ 

✓ ./ ✓ ✓ t/ t/ ✓ 

F 5 t:. / / / ✓ J / / / I / 
F 1 E 1/ ✓ \.,/ ,/ ✓ ✓ ,/ V / 
F 2 

002 F 3 ,-
✓ // ✓ ✓ ✓ ✓ J ✓ t:.. \/ 

(28353-003) 

F 4 E J ✓ / ✓ ✓ I ✓ ./ t/ ti 
F 5 

F 1 E j v I v ✓ ✓ ,/ ✓ ✓ 
j 

F 2 E j / I V ✓ " / ✓ I ✓ 
003 F 3 E j ✓ j V ./ ✓ / ./ V / (28353-004) 

F 4 f ,/ ti ✓ J ✓/ J ✓ ✓ I 
F 5 E / / / ,./ J r/ J ✓ if I L 

F 1 E ✓ ✓, v / l/ ✓ J / 
v' 

F 2 E ✓ V' ti ✓ v V1 ✓ ✓ J 
j 

004 F 3 f ✓ I ✓ J ✓ J ✓ ti ,J 
(28353-016) 

F 4 ')tit/I) 
~ I ✓ ✓/ ✓ ,/; v ✓I ,/ 

F 5 E v / I ✓ J / ,/ ✓ \I ,/ 

Initials 
(:F"5/ Qn:, tit> 

,21\v 
1,fr 1> !r 

I~ 

·Thc- 'l'>v D~ \;!:,, 
\cicv./1<., /)!1ol1 ,; 1·ifoh ► tt//;, \t// 'i ( 7.f((:; 11((1 (Z✓ii'O , ,>11'1 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pas. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

F 1 

F 2 ✓ ~1 ✓ 

000 F 3 ✓ .I ✓ 
(28526-000) 

F 4 ✓ j ✓ 
F 5 ✓ J v 
F 1 ✓ J / 
F 2 ✓ J I 

001 F 3 ✓ ✓ / (28353-002) 
F 4 ✓ ✓ J 
F 5 ✓ ✓ ✓ 

F 1 ,/ j ✓ 
F 2 

002 F 3 ✓ ✓ ✓ 
(28353-003) 

v' F 4 ✓ / 
F 5 

F 1 ✓ j / 
F 2 ✓ j / 

003 F 3 ✓ j ✓ (28353-004) 

/ / F 4 ✓ 
F 5 ✓ J ✓ 

F 1 ✓ J ./ 
F 2 J J / 

004 F 3 v j ✓ 
(28353-016) 

F 4 t/ / 1/ 
F 5 J ✓ ,/ 

Initials \)1 ('-R:; 6~s 

ti' Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lo/ium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

G 1 f- ✓ ✓ / ,._/ ✓ LI / 
G 2 E ✓ ✓ ✓ ✓ v / ✓ ✓ / L/ 

000 G 3 e ,/ ✓ v ✓ v <../" / j' 
(28526-000) G 4 C / ✓ ✓ 

I v ✓ v .I / 

G 5 r ✓ ./ V 
I;:. ✓ v 

✓ / i/ / 
G 1 E ./ / / v ✓ ✓ V" 1/ t/ / 
G 2 E ✓ / ✓ V ✓- ✓ / 

001 G 3 ( ✓ J ✓ / ✓ ✓ / 1/ / 
•' (28353-002) 

G 4 E J ✓ ✓ ✓ ✓ ✓ / ✓ ✓ .I , 

G 5 

' V / / ✓ / ✓ v ✓ I 
G 1 r~ ✓ ✓ v ✓ ✓ ./ ✓ 'vi / 
G 2 [ ✓ J ,_.,.- ✓ ti ,/ lfV J J 

002 G 3 C: ✓ ✓ ✓ v j 
1/ ./ 

~ / / (28353-003) 

/ / ✓ / G 4 [_ ✓ ✓ ✓ ,../ \.../"' 
G 5 ( v ✓ ✓ ✓ J J ✓ / I 
G 1 [ ✓ ✓ ✓ ✓ ✓ i/ ✓ ✓ I 
G 2 E J ./ j v' ✓ ✓ J ✓ 

I) / 
003 G 3 lZ, v ✓ / v ,,- ✓ ✓ (28353-004) 

~ ./ / ✓ G 4 /' v ✓ ,/ ✓ I / 
/ 

G 5 E J ✓ / ✓ ✓ / 
V 

,./ / J' 
G 1 f_, ✓ ✓ / V ./ ✓ ,/ 
G 2 /' J ✓ ✓ ✓ 1/ ,/ V j .--...., 

004 G 3 /" / v / ✓ ,/ ✓ ✓ (28353-016) t.. v 
G 4 -e:: ✓/ ,./ ✓ ✓ ✓ ✓ v I/ I ,. 

G 5 F ./ ✓ ✓ ✓ ./ \I ,/ l/ 

Initials CFS/ Q;_<; 
rz .. i~L"' 

pr, p\l- ·1;£r 

11i-e 
1.',(;- vv 'i))) Y!Jj , 11../ct:i/{c, /1../11/11, 1i--ln., 17..fl~ I t..lf'I )'L/1(.y ;Z;/i{ 11.\1 rt, ,1., ['I 

v' Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pas. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

G 1 J .J ✓ 
G 2 ,/ / ✓ 

000 G 3 ✓ ✓ J 
(28526-000) 

G 4 ✓ ✓ \/ 
G 5 ✓ ✓ J 
G 1 ✓ J ✓ 
G 2 / ✓ J 

001 G 3 ✓ J J (28353-002) 

G 4 ✓ J ✓ 
G 5 I 1/ ✓ 
G 1 ./ J ,/ 
G 2 ✓ j / 

002 G 3 ✓ J ✓ (28353-003) 

G 4 ✓ l ✓ 
G 5 ✓ ✓ / 
G 1 ✓ j J 
G 2 ✓ I j 

003 G 3 ✓ ✓ j 
(28353-004) 

G 4 ✓ ✓ j 
G 5 ✓ ✓ ✓ 

G 1 J J J 
G 2 ✓ j j 

004 G 3 ✓ I I (28353-016) 

G 4 ✓ 1/ j 
G 5 v j I 

Initials J)J; GK C.Rs 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

H 1 C / / 
~ 

\..,/' / I ✓ / J 
H 2 E J J 

/ v ✓ / V""' / il J 

000 H 3 E ✓ / ✓ v" ✓ ✓ ✓ ./"" / J 
(28526-000) H 4 E v / v v ✓ ✓ ✓ ti ✓ 

H 5 E i/ / r/' ✓ J ,/ v 
✓ / / 

H 1 t: / ✓ ✓ ✓ I v ✓ 
H 2 t ti / / ✓ ✓ / ✓ ti' / 

001 H 3 
:e•:· ,1-AA 

~ / V / J 
(28353-002) V ✓- I' 

H 4 E j ./' // V ✓ ✓ .,,.-, v ✓ 

H 5 r ✓ ✓ ✓ J ✓ ✓ / / t:: 

H 1 G ✓ ✓ ✓ ✓ ✓ .__,,./ ✓ 

H 2 F- j ✓ / ./ ✓ J v/ ✓- / /' 
\. 

002 H 3 E / I / ,_,,,,. v / ~ ✓ j' 
(28353-003) -

H 4 E J ✓ J1 ✓ ✓ ✓/ ✓ v / / 
H 5 E j / / ✓ ./ I J ✓ j l 

H 1 <c J v ./ J ✓ ✓ ✓ 

H 2 <2- ,/ v ✓ / / ✓ I (, f 

003 H 3 E ✓ J / ✓ ✓ ✓ / / 
(28353-004) \./ 

H 4 [: ✓ / v ✓ ✓ / ✓ I 1_/ 
/ 

H 5 f ✓ v V ,/ ✓ j / / 

H 1 E: ✓ ✓ v V / ✓ ✓ J J 
H 2 E: ✓ ./ / ✓ v ✓ I J 

004 H 3 E-- ✓ / ✓/ ✓ l/ 
(28353-016) (../ 

H 4 C ✓ ✓ JI ✓' / v/ ✓ 
H 5 E ! ✓ I ✓ ✓ J ✓ ✓ v ✓ 

Initials 
(~f'S/ (sf'.;5 D<) i:il) 'l){r •-r,&- .:rt,( '1:)Cr 1:,v ~lli v\l 
11.joc,/1,;, 12/tc& l'Z.htll I- \ z,.\ \ l-- lUI) l1-( I if i(,// {, 17,/17 ,~\1....4. 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lo/ium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

H 1 ✓ J J 
H 2 v ✓ j 

000 H 3 V ✓ ✓ 
(28526-000) 

H 4 ✓ ✓ J 
H 5 ✓ ✓ v 
H 1 I / ✓ 
H 2 ✓ / ✓ 

001 H 3 ✓ / ✓ (28353-002) 
H 4 / J ✓ 
H 5 / / ✓ 
H 1 ✓ I I 
H 2 J ✓ / 

002 H 3 j I ✓ (28353-003) 
H 4 J I / 
H 5 ✓ I ,/ 
H 1 ✓ J I 
H 2 ✓ ✓ 1/ 

003 H 3 I 
I 

✓ ✓ (28353-004) 

H 4 ✓ I I 
H 5 ✓ ✓ j 

H 1 ✓ / j 
H 2 ✓ I I 

004 H 3 v / I (28353-016) 

✓ H 4 / I 

H 5 ii J 
Initials DD (rkS Crlcr 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

A 1 Ei ✓ / 
1./ v / ✓ ✓ ✓ ./ 

A 2 E ✓ / ~ ✓ v <..,/' 
✓ V / 

005 A 3 E I J ✓ ✓ ✓ v ✓ ✓ ✓ 
(28353-017) A 4 E. -J ✓ J v ✓ I v \ / 

,/ ti 
A 5 E / / ✓ ✓ J t_,,/" ✓ / -
A 1 E J ✓ v ✓ ✓ ✓ ,_/ \/ v v 
A 2 £ j ✓ / ✓ v ✓ ✓ ✓ v ✓ 

006 A 3 E ✓ ,/ v--- v ✓ / / v / (28353-019) 

✓ ✓ ✓ A 4 E. ✓ / / / ._./' r / 
A 5 ~ ✓ 

,/ / ✓ ✓ / / \I / 
A 1 E / ✓ / ✓ ✓ /' ✓ ✓ 

1 
✓ 

A 2 f.: ./ / ✓ ./ ✓ ,._,,/ ,./" ✓ ✓ 
007 A 3 E V' / / / / v v / ✓ (28353-008) 

j A 4 E ✓ 0 0 () 0 0 0 (] 

A 5 F ✓ ✓ ✓ / ../ ./ / ✓ ./ ,/ 

A 1 t V / / ✓ ./' v .._/ v ✓ 

A 2 E ✓ / ../ ✓ ✓ / / J ✓ 
008 A 3 E ✓ v ✓ ✓ / ✓ v/ V ✓ (28353-010) 

/ A 4 E ,/ V / ✓ ✓ ✓ v" v I 
A 5 E J ✓ ✓ / ✓ ✓ v V 

✓ v / 
A 1 j / I v-'" ✓ ./' ✓ ../ v / 
A 2 E J ✓ ✓ ✓ ../ ✓ / v if / 

009 A 3 E J / / ✓ ✓ v1 ✓ ✓ ✓ ✓ (28353-022) 
I / ✓ / / A 4 ✓ ✓ ~ V ./ v/ 

--- ✓ ./ / ✓ / ✓ A 5 t 
'C1=>f ;/;5" 'I>'> 1)1> 't,lr 1,/r ?I:> 'pG- ~1\f.- 1)1) l)f:i Initials \?.}Cfl/(t; f.7/JrY!L.,' rz.l~ h~ 1·t-l\'1- 17,,/1 \ ltl/'{ rU.S I!, ~·:6 \"'../!7 1'2.l, 9. ,i'l10i 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

A 1 ✓ I J 
A 2 ✓ j ( 

005 A 3 ✓ I J 
(28353-017) A 4 ✓ j j 

A 5 ✓ ./ ✓ 

A 1 ✓ ✓ j 
A 2 ✓ I / 

006 A 3 ✓ ✓ ,/ (28353-019) 

A 4 ✓ / ,/ 
A 5 ✓ ✓ I 
A 1 ✓ J j 
A 2 \/ j j 

007 A 3 ✓ j / (28353-008) 

A 4 0 0 d 

A 5 ✓ j ✓ 
A 1 ✓ ,/ I 
A 2 v' I I 

008 A 3 ✓ ✓ I (28353-010) 

I A 4 ,/ j 

A 5 ✓ J / 
A 1 ✓ j I 
A 2 v / / 

009 A 3 J j I (28353-022) 

A 4 v J ✓ 
A 5 ,.J ✓ ✓ 

' Initials bt> 6,i;r t/6 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 

, 

Sample Rep Pos 

B 

B 

005 B 
(28353-017) B 

B 

B 

B 

006 B 
(28353-019) 

B 

B 

B 

B 

007 B 
(28353-008) 

B 

B 

B 

B 

008 B 
(28353-010) 

B 

B 

B 

B 

009 B 
(28353-022) 

B 

B 

(89ci::5, 12/c"'I 
p0 {-cn\,o..\ 2 t0 

eme:del\Ce, 

(~11.,\1s; .:,:) 
.,i;. plc,.11\.k c~'. e-i 

1" 01_.errc...d 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Initials 

t/ 

E 

0 

AECOM - Attleboro 

DAY 
1 2 3 4 5 6 7 

.j / / 

/ / ✓ 

E J ✓ /' 
C I // L-

,t\9> 
E J ✓ J 

E ✓ ;/' 

E. ✓ / V 
,,,.. 

t/1 t:: 

E. ✓ ✓ ✓ 
[ ✓ / 

E j ✓ ✓ 

E J ✓ i/ 
E ,/ 

✓ / 

E ✓ ✓ ✓ 

,.:; 

E ✓ j J 
,11;6'-" 
'-',· 

E / I/ ✓ 

✓ j ti 
!: I / 

t ✓ ./ 

C i/ t/ 

[. v ✓ 

[. I t/ 

€ j / 
c;:>/ GR5' j::>D l>Z> 
i1.(a,,/1c. rz/1Mt 11./11/i,,, rz]..,,,., 

Normal Observations s 
Emergence w 
Chlorosis X 

8 9 10 11 

v ✓ 
/' \.,,/'/ 

,.,,,/ ✓ ✓ 

✓ / /1 

. ./ ✓ /' ✓ 

/ v j ../ 

v / ✓ ✓-

/ ✓ v' ✓ 

/ ✓ ./' ·✓ 

✓ ./ ✓ .,/ 
,.,/ ,_/ 

✓ ✓ 

✓ \/ J ,/ 

,/ ✓ t/ / 

v ...,,,-
✓ / 

✓ V V ./ 
✓ J ✓ ✓ 

✓ ✓ ✓ ✓ 

~ ~l)\') 

v V 
c1-\1S 

✓ ✓ ✓ \./ 

✓ v ./' ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ _. 

./ ✓ ,/ ✓ 

/ ✓ v· / 

✓ v ✓ J 
/ 

✓ v' / ✓ 
. t:,t- ·1~1..,- 'i)'l) 1.>& 
(Z.f/) tUl'i 1?..,\15 i1./ib 

Necrosis 

Withering 

Mortality 

12 13 14 

✓ / v 
✓ / ✓ 

/ ; ,./ 

✓ ✓ ✓ 
✓ ✓ / 

v / / 

/ ✓ ✓ 

✓ I ✓ 

✓ v l 

✓ LI / 

✓ r ✓ 

V ✓ ✓ 
✓ J / 
✓ V' / 
v ✓ ,j 
.,_// V ✓ 

✓ ✓ /' 

v ✓ ;· 
✓ 

✓- j 

✓ 1/ ✓ 

v {' / 
t/ ✓ / 
v I / 
J ✓ / 

1!,~- 00 \)IJ 
!W7 1L\\ ~ 1·c'.11"i 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 1"1/ 18 19 20 21 22 23 24 25 26 27 28 

B 1 / J J 
B 2 / J ✓ 

005 B 3 ✓ I I 
(28353-017) B 4 / I J 

B 5 ✓ ./ ✓ 
B 1 ✓ ./ J 
B 2 ✓ j I 

006 B 3 ✓ I (28353-019) 

B 4 ✓ j / 
B 5 ✓ 1/ / 
B 1 ✓ j / 
B 2 ✓ ,j ✓ 

007 B 3 ✓ j / (28353-008) 

B 4 ✓ j / 
B 5 ✓ ✓ ✓ 

B 1 ✓ I ,/ 
B 2 

®vi,,v.'( 
~ 

008 B 3 v I ,/ 
(28353-010) 

B 4 ✓ j I 
B 5 v j / 
B 1 ✓ j ✓ 
B 2 ✓ / ✓ 

009 B 3 J / / (28353-022) 

B 4 ✓ I / 
B 5 / j / 

Initials i)D (!..f<f ?11.s· 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 27 of 214

Daily Observations for Lo/ium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

C 1 t_ ✓ ./ / ✓ 
j ./ / 

✓ ✓ 
V 

C 2 £_ ✓ ,/ ✓ ✓ ✓ I/ 
/' 

✓ V 
!,I 

005 C 3 f_. ii I ✓ 
.._/ ,/ ✓ ./ / 

(28353-017) C 4 E J ✓ / ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
C 5 E ,J ✓ I 

✓ v / / ,/ v ~ 

C 1 
,-

✓ ✓ / C: ✓ .._/ j ...,/ ../ ✓ J 
C 2 E j ✓ ✓ / ✓ ✓ / ./ / ✓ 

006 C 3 E ✓ ✓ / _,/ / ✓ 
/ 

-/ / v' ✓ (28353-019) 
✓ / C 4 ~ / ✓ / v .._/ I 1./ 

C 5 £ J / ✓ 
J ✓ v ✓ ✓ / 

C 1 E J J v v ✓ J v ✓ ✓ ✓ 
C 2 r 

/ ✓ ./ 1/ ../ / ,/ t;.. ·✓ 
007 C 3 r; ✓ I ✓ ✓ ✓ ✓ 

,/ v / (28353-008) 

✓ / / C 4 t. ✓ ✓ I ✓ ✓ / 
C 5 C v ✓ v / ,/' J ./ / 

C 1 E .) ✓ / ✓ ✓ \/ v v / I 
V 

C 2 E J ✓ 1/ v ✓- .,/1 ,/ J ✓ J 
008 C 3 C ,/ ,._/ ✓ ✓ v / / I 

1./ (28353-010) 

I __ l C 4 e:. / / ✓ ✓ / 
C 5 E j ✓ ✓ ./ ✓ ✓ / ✓ ✓ j 

C 1 E: ✓ ✓ v / ✓ ,/ _/ / F 
✓ 

C 2 I:. j if I/ ./ ✓ ✓ ./ J ✓ 
009 C 3 £ ✓ ✓ ./ v ii ,/' ✓ ✓ J (28353-022) 

C 4 E / / ✓ ✓ ✓ ✓ ,/ 
✓ ✓ J 

I 
/ / - ✓ ✓ ./ ✓ ✓ ./ C 5 E 

Initials 
Cf'? I~ r.:b o!) !)if 't!, If P) '7J ,r ?~~ !) i) ;::,l) 
11./o<i/t& J2/J:J//6 ,,Z:/, I I \I, ,i.J ,~ IZ/1; IU("/ 1-il~ i7,/i/; 11..117 ,:'.J.t \'!, \ :;J ."\ 

ti' Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM -Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

C 1 /' J ✓ 
C 2 / ,I ✓ 

005 C 3 ✓ J ✓ 
(28353-017) 

C 4 ✓ .I ✓ 
C 5 ./ j ,/ 
C 1 ✓ J ✓ 
C 2 ✓ j / 

006 C 3 j ✓ (28353-019) ✓ 

C 4 
1/ 

j I 
C 5 / j / 
C 1 ,/ J ✓ 
C 2 ,/ J j 

007 C 3 J j / (28353-008) 

I C 4 ✓ ✓ 

C 5 ✓ I ✓ 

C 1 ✓ j I 
C 2 ✓ / ,/ 

008 C 3 ✓ / ,/ (28353-010) 

/ C 4 ✓ J 
C 5 ✓ ✓ I 
C 1 ✓ j I 
C 2 ✓ j j 

009 C 3 ✓ I / (28353-022) 

/ C 4 ✓ I 
C 5 J j 1/ 

Initials DD ().es Gk; 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

D 1 E I /I ✓ ../ ✓ ✓/' / / / / " 
D 2 E J J ✓ 

✓ ✓ ✓ ✓ ✓ ,/ -
005 D 3 

(28353-017) D 4 E / ✓ ~ v ✓ / ,/ / ✓ ✓ 

D 5 1"211~ 

D 1 E j / J ./ / ✓ v J ✓ ✓ 

D 2 E 
t!S?: j ✓ ✓ ✓ ✓ ii' 1/ / j / 

006 D 3 E j rl / ✓ ✓ v ,../ ✓ ✓ / 
(28353-019) , 

D 4 ~ 
j / ✓ 

✓ ✓ J / I/ 
t/ / ✓ 

D 5 G. I J J ✓ j J ,./ I ti 
D 1 E J I ✓ ✓ ✓ ,II ✓ ✓ J / 
D 2 E J ✓ ✓ ✓ ✓ v' ✓ ../ ✓ / 

007 D 3 r ✓ J ✓ ✓ V' / / V / 
(28353-008) 

t-

D 4 f V I ✓ t/ ✓ t/ v ✓ ✓ / 

D 5 E ✓ J v, ./ ./ / / ✓ r/ / 

D 1 f ✓ ✓ ~ ✓ ✓ ✓ I J 
D 2 E J / /' ✓ ✓ ✓ ✓ / 

008 D 3 ~ I i/ ✓ v ✓ / v v J (28353-010) 

D 4 E I ✓ / ✓ _/ ✓; ✓ ✓ ti 
\~ 

D 5 E ✓ / ti ✓ / ✓ / J ✓ 1/ 

D 1 E / J / ./ / / ✓ ✓ J .J 
D 2 [ I ti ✓ ✓ ✓ ✓ ✓ v I 

009 D 3 E:- / ✓ ✓" ✓ v ii v ✓ v (/ 
(28353-022) 

D 4 E- ✓ ✓ ✓ ✓ / ✓ \I / 
/ / V, / 

D 5 r!:. f ✓ ✓ i/ ✓ ✓ ✓ ;/ J 

Initials 
CFS/ (;'#:,>" 

11,th~ ,ifi\., 1-,lr pir" 
~~-l 

"]k 1},iY l)b l)ri 
11_/(:;Cl/i(; r2/ic/Ji l"L/1') \u1'1 i i/(i, lv/11 cl.Ili , 7 le; 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

D 1 v J ·J 
D 2 ✓ ✓ J 

005 D 3 
(28353-017) D 4 ✓ J ✓ 

D 5 

D 1 ✓ J ) 
D 2 ✓ j ✓ 

006 D 3 / j I (28353-019) 
j D 4 ,/ .I 

D 5 ✓ ✓ I 
D 1 ✓ ✓ ) 
D 2 ,/ I ,/ 

007 D 3 J j ,/ (28353-008) 

D 4 ✓ ~ I 
D 5 / ✓ ✓ 
D 1 / ✓ I 
D 2 ✓ I I 

008 D 3 / ✓ 1/ (28353-010) 

D 4 JI ✓ I 
D 5 J ✓ i/ 
D 1 v j / 
D 2 / v / 

009 D 3 J / ✓ 
(28353-022) 

D 4 ,✓ j ✓ 
D 5 V / ✓ 

Initials t>D CA~ G~f 

.,, Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

E 1 ( ✓ / v ✓ ✓ ✓' ✓ j ✓ 

E 2 .r 
(::;. / .._,/ ✓ ✓ -

E 3 EC J / 
✓ I ✓ ✓ ✓ 005 -· 

✓ I./' 

(28353-017) E 4 E ✓ ✓ / ✓ I ✓ / ✓ / V 

E 5 E I / / ✓ / r/ 
✓ ✓ J 

E 1 E J ✓ /' ✓ ✓ ✓ 1/ ./ t/ ✓ 
E 2 E j ✓ v / ✓ I ,/ ✓ ✓ ✓ 

006 E 3 E / \/ t/ _/ ✓ ✓ I/ ,/ I / 
(28353-019) 

E 4 E / ✓ ✓ ✓ ✓ ./ ,/ /, / 
/ 

E 5 E I .J ✓ / ✓ I t/ ✓ 
j ../ 

E 1 
~p 

E 2 E j ✓ ✓ ✓ ✓ ✓ ,/ ../ ✓ J 
007 E 3 

(28353-008) 
E 4 E V ✓ ✓ ✓ ✓ 

V ✓ 
/ ✓ ✓ 

E 5 E ✓ ✓ ✓ ✓ j 1/ ✓ I j 

E 1 ( ./' ✓ ✓ ✓ \/' •./ ✓ ✓ / 

E 2 E / J I ✓ ✓ ,/ ./ ✓ / ✓ 
008 E 3 [ / ✓ ✓ v / ,/ ,/· I / 

(28353-010) 
E 4 E J / ✓ v ✓ / ,./ ./ .I l 

I 

E 5 
, 
t:. ✓ ✓ J ✓ / 

./ ✓ ,/ I 
E 1 [ v J ✓ ✓ ✓ 1/ ,/ ✓ / 

E 2 E ✓ ✓ ✓ ✓ J ✓ J / I V 
009 E 3 E I v v ✓ V ✓ / ✓ r/ / (28353-022) 

E 4 / 
✓ ✓ ✓/ ,/ V ✓I ./ -~ V 

E 5 E ✓ J ./ ./ ✓ / / II J 
Initials 

r;;f'.5/ ,_,':/:.<; i)\) ~!) r,..- '}>If 

1~i 
'1).(< '.~I,- y:,I) !:Jl) 

11./lrl/if.~ lt/;a/;'(; 11..lu.h~ n..\ tz_/ 11-/t) \l./l'f 1'litl :V,7 1'Li10 rdi1 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pas. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

E 1 / J j 
E 2 ✓ J j 

005 E 3 ✓ J .J 
(28353-017) 

E 4 I ✓ J 
E 5 ✓ j ✓ 

E 1 I J ✓ 
E 2 j J j 

006 E 3 J J / (28353-019) 

E 4 / / ✓ 
E 5 J j ✓ 
E 1 

E 2 ,/ ✓ ✓ 
007 E 3 

(28353-008) 

E 4 ✓ ✓ j 
E 5 ✓ ✓ j 
E 1 ✓ ✓ ✓ 
E 2 ✓ I I 

008 E 3 v I ✓ (28353-010) 

E 4 ✓ I j 
E 5 ✓ j ./ 
E 1 v ✓ ✓ 

E 2 ✓ ✓ ✓ 
009 E 3 ✓ ✓ I (28353-022) 

E 4 JI ✓ I 
E 5 v ✓ ✓ 

Initials {j_Y) (}(2S 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

F 1 t ✓ V ,t..,./ ✓ ✓ v.r ,/ j ✓ 

F 2 <"" 

✓ ..,/ 1/ ✓ ✓ l:, ._,,.,,- .._/ 

005 F 3 
(28353-017) F 4 

F 5 E ✓ ✓ / ✓ ✓ ,/ / ,/ ✓ I 
F 1 E J ✓ / ✓ ✓ /' ,.,/ ,/ ✓ / 
F 2 E J ✓ / / ✓ V ✓ ./ ✓ ;I 

006 F 3 E ,) / J 
✓ ._/ ✓ / ,/ 

V ✓ (28353-019) 
F 4 E J v J v / / ✓ ,/ ✓ r / 

F 5 f J ti / / J ✓ ./ ✓ r 
F 1 E / 

V ✓ / ✓ / ✓ { if 
F 2 [ 1/ 

,/ 
✓ I ✓ ,/ / I ✓ 

007 F 3 E j v (/ / ._/ / / ,/ I / (28353-008) 
F 4 6 ..,,/" J / / ,/ V ✓ 
F 5 [ V V: _./ ✓ j J i/ / ✓ 

F 1 E .j / / ✓ ✓ I ../ ✓ t/ I 
F 2 E J ✓ / ✓ ✓ ✓ ./ ,/ ✓ ✓ 

008 F 3 r / J ✓ V I J 1/ 1/ J (28353-010) /;:c:._ 

F 4 £ ✓ / ✓ ✓ ./ / ,/ 
✓ ✓ 

/ / / ✓ ✓ j j 

1/ J j F 5 E ✓ 

F 1 E J ✓ i/ ✓ ✓ ✓ ✓ t./ r/ I 
F 2 G ✓ ✓ ✓ ✓ ✓ ./ 1/ / J 

009 / J / ./ 
V 

v F 3 £ ✓ v ✓ I (28353-022) 
F 4 [ 

✓ ✓ ✓ v t/; ✓ ✓ j J ,,.. / I 

F 5 E .j j II ✓ ✓ V ./ 1/ J I 
Initials 

c.:51 Ck<.- i)1; ,~fn., 'M- "f;,\, ~!) •"!?(,-- '1v t,) i)i) 
1t/cn/1:, 12/J!);r:; \'LI~,\, .. \'Z//3 \1-ft c\ t<l, ~ t t.//~ 

,., ,r 
(1 '11 \>, rLkf j ...,/' / 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

F 1 ,✓ ti J 
F 2 ✓ ✓ ,J 

005 F 3 
{28353-017) 

F 4 

F 5 / J ✓ 
F 1 ✓ ✓ ✓ 
F 2 ✓ ✓ / 

006 F 3 ✓ j j 
{28353-019) 

F 4 ✓ j I 
F 5 ✓ J ✓ 
F 1 ✓ j I 
F 2 ✓ ✓ / 

007 F 3 ✓ j j 
(28353-008) 

F 4 J j / 
F 5 ✓ j j 

F 1 ✓ j J 
F 2 j ✓ I 

008 F 3 J j J {28353-010) 

F 4 ✓/ ✓ ✓ 
F 5 ✓ I I 
F 1 v J j 
F 2 J j I 

009 F 3 ✓ ✓ ✓ (28353-022) 

v> ✓ F 4 / 
F 5 ✓ I ✓ 

Initials Db C-,ts GRS" 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

G 1 f / ,/1 
✓ ✓ ✓ l,/ v' ✓ ✓ 

G 2 E ·✓ / _/ 
,._,./' I ,/ ✓ 1/ J ✓ 

005 G 3 [:_ v ,/ ,/ ti ✓ (28353-017) G 4 E J ✓ /' v' ✓ ✓ 
,/ ,._,/'" ✓ ✓ 

G 5 E j J v ✓ v / ,/ 
~ / / 

G 1 B- V v ✓ 
✓ ,/ ✓ / ✓ 

, G 2 ( ✓ ✓ ✓ ✓ ✓ / v / ...--· 006 G 3 
(28353-019) 

G 4 E ✓ ✓ ✓ ✓ ✓/ 
✓ ✓ ✓ L/"". 

G 5 S-- ✓ / ✓ ✓ ✓ _/ 
G 1 [ ✓ / V ✓ ✓ ✓ v· ✓ / 
G 2 E v ✓ / v ✓ V ✓ ✓ / r/ 007 G 3 r 

I /' ✓ ✓ I / / ✓ ✓ (28353-008) t: 
G 4 E ✓ _,/' v ✓ ✓ ✓ ✓ ✓ ✓ / 

G 5 £ ✓ r/ ✓ ✓ / J 
G 1 

.., 
t,. ✓ ✓ v J ✓ ✓ / V 

G 2 
-~- v / / ✓ / ✓ ✓ / v 008 G 3 E / ✓ / / ✓ ✓ ✓ ,✓ / ✓ (28353-010) 

G 4 E j ✓ v ✓ ✓ r/ v J' ✓ l/ 
G 5 E J ✓ / / / I ✓ ,/ v ✓ 
G 1 E J ✓ ✓ V ✓ ✓ ✓ ,/ r/ ,1 
G 2 s ii v ✓ ✓ ✓ ✓ V \/"""" / (/ 009 G 3 r; ✓ I ✓ ✓ I V ✓ v ,I (28353-022) 

/ t./ G 4 r; J v ✓ / 1./ ✓ ,/ / 

G 5 [: / t/ J J / v ,/ v ./ 
Initials F->/ ;.,;5" I)) 1)!) '"bi..r 1W t)O 1,&- /.Yv r.:>b \)1J lt/o't/1,; /,2./1,.;/;r; 11-h,h; ,u,i- 1'1-/1) \ 1../j<-\ 1 l.\l.( l7.,(lt, tz.;r-, ,,.,(l i l 0/i q 

v' Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

G 1 / I 
✓ v 

G 2 / J J 
005 G 3 ✓ ./ j 

(28353-017) 
G 4 I J ,/ 
G 5 v ✓ J 
G 1 ✓ j ./ 
G 2 ✓ J J 

006 G 3 E (28353-019) 

G 4 ✓ ✓ I 
G 5 / J / 
G 1 ✓ J j 
G 2 v I ,/ 

007 G 3 / / ,/ 
(28353-008) 

G 4 J ✓ / 
G 5 ✓ / ✓ 
G 1 ✓ j ✓ 
G 2 v ✓ ,/ 

008 G 3 J / / (28353-010) 

G 4 ✓ J ✓ 
G 5 ✓ ./ / 
G 1 1/ j ✓ 
G 2 ✓ ✓ __ ; 

009 G 3 ✓ ✓ I (28353-022) 

G 4 V ✓ ✓ 
G 5 ./ I ✓ 

Initials 1)b CPs C:-f2S 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

H 1 \=. .j j ✓ ~ ✓ / ,/ v,,... / ✓ 
H 2 C / ✓ / v ✓ ../ / u I 

005 H 3 E J 
., 

/ ✓ ~ v' ✓ ✓- .. / / / 
(28353-017) H 4 [ ✓ ✓ / ✓ \/ ✓ v ii v 

H 5 ,=:::- ✓ ....,,,,,. ✓ I 
H 1 E / ..........--- J I 
H 2 e / / ✓ ✓ v v ✓ J 

006 H 3 E j V' ✓ ✓ ✓ ✓ ✓ ._,,,/' v / (28353-019) 

H 4 r ✓ J ✓ ✓ ✓ ✓- V ✓ ✓ 
/ 

H 5 ,- ✓ / ✓ l:- \/ ✓ ✓ V ✓ I 
_({'9,) 'c:;}klD/t:IK 

/ ✓ ✓ ✓ H 1 E- Is j ·v ✓ V ✓- (/ 

H 2 E I ✓ v V ✓ / ✓ I ,/ V1 ✓ 

007 H 3 G: V' 
V ✓ ✓ V v ✓ v ✓ (28353-008) 

/ v'/ H 4 
,,,. 

V ✓ V ✓ ✓ t, v 
H 5 G ✓ ✓ / ✓ v / I.,/' ✓ I 
H 1 r ✓ ✓ ✓ / V' J ✓ ✓ j 
H 2 E 1J ✓ j ✓ ./ ✓ ✓ J v / 

008 H 3 f if / ✓ ✓ v' ✓ / / { 
(28353-010) 

H 4 E j V ✓ v v v / ,._,,,,-- (/ J 
/ 

H 5 E. ✓ ✓ V \I ✓ / v ,/ I J 
H 1 E ✓ ✓ ✓ ✓ ✓ ✓ / ✓ ✓ 

H 2 ~ v I ✓ ✓ V / ✓ V ✓ 
009 H 3 [ V ✓ ✓ ✓ / ✓ / ✓ J 

(28353-022) 

I ii i/ / H 4 [ ✓ /I V 
t/ / / 

H 5 G. ✓ I ✓ V / ✓ ./ ;v ✓ 
cF:if %. t» .~ '1, (r l,(; 

\~1' 
-'i}.i:r' ·:i:,i--

~ 
j)'\) 

Initials ri/cq/fG !t2./tu/tr l<i_h,\\\J 1,, 1 L/1) \1..lt'I \ ti. 1 vl,b \-V!'? e l'b id t'1 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pas. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

H 1 ✓ j ,/ 
H 2 / J ~I 

005 H 3 ✓ I .J 
(28353-017) 

H 4 ✓ I ✓ 
H 5 ✓ / ✓ 

H 1 I .J I 
H 2 ✓ I ✓ 

006 H 3 I / ✓ (28353-019) 

H 4 j 
I j 

H 5 j ✓ ✓ 
H 1 j ~I / 
H 2 ,/ j / 

007 H 3 ,/ / ,/ 
(28353-008) 

H 4 / ,./ / 
H 5 J ,/ ✓ 

H 1 1/ ✓ j 
H 2 J / j 

008 H 3 ✓ / J (28353-010) 

H 4 / .,/ / 
H 5 ✓ ✓ "/ 

H 1 J ./ J 
H 2 ✓ 1/ ✓ 

009 H 3 J 0 0 
(28353-022) 

H 4 ✓ ✓ ✓ 
H 5 ✓ ✓ ✓ 

Initials ti) ~S' &~'f 

ti' Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study# 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

A 1 ~Jf-r' 1/J ✓ ✓ ✓ / ✓ ✓ 
v / ✓ 

A 2 e E/-J I ./ ✓ ./ / ~ J ✓ ✓ 

010 A 3 E f_ ✓ /' / ✓ 
✓ 

,/ 
v ✓ ✓ / 

(28353-011) A 4 E /'/ / / J ✓ J ✓ r/ ✓ 

A 5 r· I / ✓ / / ✓ V ✓ ,/ 

A 1 E ) ✓ /' ./ ✓ ti ../ v I / 
A 2 E j ✓ / ✓ J I ../ ✓ ✓ / 

011 A 3 E cl' / ✓ ✓ I J ✓ / (28353-023) ✓ 
A 4 E ✓ /'/ ✓ ✓ / / J ,.,./ ✓/ ✓ 
A 5 E ✓ / / ./ __./ ✓ V ✓ J ✓ 
A 1 E J ./ / ✓ ✓ ✓ J / j 

✓ 
A 2 E J J I' J / I J ✓ J j 

012 A 3 E J j ✓ ✓ ../ ✓ ../ ./ I / (28353-024) 

I / .,_/ A 4 E J / ✓ I ✓ j ✓ 
A 5 t / / v / I ✓ / j ✓ 

Initials 
Cf)/ ~/ZS j)/) 9P ·r:,u- 1)(,- ':,1) T,;,i.r ~~Ir DD r,;-, 
t?./ci./tG-• rl/10/16 p.f;,/111 1'1.frr,,~ I. ILIIJ i'l/['-f r'l..!.S /'l✓-1 t. 11/17 {?.,4\, y) ,~l1-,. 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

A 1 ./ J j 
A 2 ✓ j j 

010 A 3 ✓ /! I 
(28353-011) 

A 4 J / ✓ 

A 5 / / / 
A 1 ✓ I j 
A 2 \/ / j 

011 A 3 ./ I j 
(28353-023) 

A 4 ✓ / J 
A 5 ✓ / / 
A 1 ✓ ✓ j 
A 2 ✓ ✓ I 

012 A 3 ✓ ✓ / (28353-024) 
,./ ✓ A 4 / 

A 5 ✓ ✓ J 
Initials l)u 61.?f ti!s' 

I/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

B 1 I ✓ ✓ / ii ✓ ,/ ✓ ✓ 

B 2 E ✓ / ✓ ✓ ✓ / ./ t/ ✓ 

010 B 3 E I ✓ ✓ ✓ c/ t/ ,/ / ✓ 
✓ 

(28353-011) B 4 E ✓ v J ✓ / ./ / / 
,/ 

B 5 

B 1 E .j ✓ ,/ ✓ ✓ J / \/ ✓ / 

B 2 f.= J I ✓ / ...,/ ,I' ,/ /' ti / 
011 B 3 E ./ ✓ r/ v ✓ ✓ / ,/ / / (28353-023) 

✓ /' ✓ / B 4 E ✓ ✓ ✓ / ./' ✓ / 

B 5 I= ✓ I / v V ./ v / / / 
B 1 E ,/ ✓ ✓ V ✓ ,/ 

✓ ,/ ✓ ✓ 
B 2 E J ✓ I / ✓ / v ·,/ / j 

012 B 3 c~ ✓ / v / ./ ✓ ✓ / (28353-024) 

,/ / / \/ B 4 E J ✓ v/ ,/ / ✓ / / 

B 5 E / / ,/ ✓ / / .,/ I / 
ci--;. 1(30 1)1) !)\"<., 

'1.',(r rbtr ~o '?.)i,- f:P 0D 1)9 Initials 11/0,/10 rl/{(i/Jt; n.1 .. 11 .. 1vr5 \ t..li"{ ol~ 11,({{, ··-JI' (J! ~ t'WI'\ 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

B 1 ✓ j ✓ 
B 2 ✓ j I 

010 B 3 ✓/ ✓ / 
(28353-011) 

B 4 ✓ J ✓ 

B 5 

B 1 J / / 
B 2 ✓ j ,/ 

011 B 3 / I ,/ (28353-023) 

I ✓ B 4 ✓ 

B 5 ✓ / ,/ 
B 1 ✓ / ,I 
B 2 ✓ I / 

012 B 3 ✓ I ✓ (28353-024) 

I / B 4 ✓ 

B 5 v I ✓ 
Initials l)I) 6-12. s: G-l<J' 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lo/ium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

C 1 f_ ✓ ✓ / ,/ ,/ 
✓ ✓ ✓ / 

C 2 e: fl / / ✓ 
✓ ✓ V I / 

010 C 3 E ✓ r/ J ✓ 
,/' ✓ / / I 

(28353-011) C 4 e / / ✓ t/ ../ ✓ / I 
C 5 0. ✓ ✓ v ✓ II / ✓ ✓ ,I 
C 1 -t:, j ✓ ✓ 

✓ ✓ / ✓ I/ // 1,/ 
C 2 r:::: / ✓ ✓ ✓ v"" c/ ../ ,/ ✓ / I-

011 C 3 [, ✓ ✓ j / ✓ ✓ (28353-023) 

C 4 E / ✓ </ v v / / ✓ ✓ ✓·'~ 

C 5 E. J ✓ r/ v / .I ./ ✓ ./ ✓ 

C 1 f:: ✓ ✓ ✓ 
✓ / ; ✓ ✓ ✓ /' 

C 2 ~ ✓ ✓- ,./ 
✓ 

ii 
✓ ✓ / ✓ 

012 C 3 tj"'t. 
(28353-024) 

C 4 E: I ✓ ✓ ./ ✓ ✓ ✓ V //" / / / 
,,,-

/ ✓ / i/ J / / V C 5 ~ 

Initials 
cri (}f(:- :tti.L pt, \~L'" ·I!,(, 

,~s 1,Cs 1':,&-- a'il P!; 
17./o,,/1c i2/t6/l6 ,i--\ 11-- 12.713 17..// '( I 'LIil, 1-un l1{('6 ,7j/,7 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

C 1 ✓ J / 
C 2 ✓ ✓ j 

010 C 3 I I j 
(28353-011) 

C 4 ✓ I j 

C 5 ✓ / j 
C 1 l/ I I 
C 2 ✓ ✓ ✓ 

011 C 3 ✓ / / 
(28353-023) 

C 4 I / /, 
C 5 v / ✓ 
C 1 v I / 
C 2 ✓ ✓ ✓ 

012 C 3 
(28353-024) 

C 4 v j 
✓ 

C 5 ✓ ✓ ,/ 
Initials Db y tt~· GRr 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep .Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

D 1 C. .I ✓ 
✓ ✓ ✓ 1,,/'" / J ✓ 

~ 

D 2 C ✓ / ✓ \/" ✓ \.,/" ✓ ✓ J 
010 D 3 E j I / ✓ ✓ I ._,,/ ✓ I 

(28353-011) D 4 E: ✓ ✓ / t ...,,.✓ ../ j / ,- ✓ 

D 5 E ✓ ,/ ✓ / r/ I 
/ 

J I / V 

I 

I ✓ ./ J ✓ D 1 i:: ✓ v ,._,/ ✓ / 
D 2 ~ ✓ ✓ ✓ ti / 

✓ / / ✓ 

011 D 3 E j ✓ ✓ / ✓ I l ✓'' / ,/ v (28353-023) 
D 4 E ...,r"' ✓ / 
D 5 C ✓ ✓ I ✓ / / I 
D 1 [ ✓ ✓ ✓ / I 1.,./ ·/ 

/ ✓ 
D 2 E J / I ✓ ✓ I ,/ / V J 

012 D 3 G ✓ I V v ✓ ../ c/ 
(/ 

✓ (28353-024) 

j I D 4 E ✓ ✓ v ✓ ✓ L,/ ,; ,/ 
D 5 ~ ✓ / J v ✓ ✓ / ,/ / I 

Initials 
cF•,t K:;>'<,> ,j;) 

rl?Jr>-, 
11:h 1,&-

~i-t 
'c,6- -'7';.>t-

l~9 
\)I) 

(l/c<t/1,, 12/10/J(, 1il,1Lv !Vt) 11.l(Y n.//h rzi/7 '1 r I :,i 

ti' Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pas. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

D 1 / ✓ ✓ 
D 2 ✓ J ✓ 

010 D 3 / I / 
(28353-011) 

D 4 ✓ I / 
D 5 ✓ J / 
D 1 f I I 
D 2 ✓ / I 

011 D 3 ✓ / / (28353-023) 

✓ / D 4 /: 
D 5 ✓ ( / 
D 1 ✓ / ✓ 
D 2 ✓ I ✓ 

012 D 3 J / / 
(28353-024) 

✓ I D 4 ✓ 

D 5 ✓ / / 
Initials bu tf/!.f GRS' 

.,, Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 47 of 214

Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

E 1 E J ✓ ✓ ✓ ✓ ✓ ../ / 
/ ✓ 

E 2 E J ✓ / ✓ V ✓ ✓ ✓ ti ✓ 

010 E 3 e ✓ / ✓ ✓ ./ ✓ ✓ ti 
(28353-011) E 4 - / / ✓ ti ./ ✓ / 1:-- v 

E 5 f: ✓ ✓ ✓ ./ j / ._.,,... ✓ / 

E 
_(rJ9' 

J / / I _/ / ti' / 1 i::. / / 

E 2 E -J ✓ / ,/ ✓ ./ / ,/ j ,/ 
011 E 3 E J ✓ / ✓ ✓ ✓ ,/ ,/ ti / 

(28353-023) 

E 4 E / ✓ ,./ V ✓ ,/ ./ ,/ / 
I 

E 5 E v ./ / ✓ J ✓ / ✓ I / 

E 1 [ .I ✓ ✓ ✓ 
J ./ ,/ ✓ I . 

E 2 ( v ✓ ✓ ,/ ,/ c/ / 
012 E 3 [ ✓ / .._,,/ ✓ I / ./ r/ ✓ (28353-024) , 

E 4 E / ✓ /, ✓ ✓ // v t./ ,/ ✓ / 
E 5 

_,, J ✓ ✓ V / ✓ / / I::. 
CF,$/ &fcS i)1> 

1~1' 
·1,I- Dtr t>D "1';{r ·f~ir Ol:> ))1) Initials 1•1./0',/IC 11./tc/i{, d,,h,,. ,un /'ti !"I ,1,h.s.. t4/h ( 7../il al( Q t&!(f' 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM -Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

E 1 ✓ ✓ j 
E 2 v ✓ J 

010 E 3 ✓ ✓ / 
(28353-011) 

E 4 ✓ j ,/ 
E 5 / j / 
E 1 / j J 
E 2 J ✓ / 

011 E 3 ✓ J j 
(28353-023) 

E 4 ✓ I / 
E 5 J ./ !'ii 
E 1 ✓ ✓ ) 
E 2 J ✓ j 

012 E 3 ✓ I J (28353-024) 

E 4 (/ ✓ j 
E 5 ✓ ✓ ✓ 

Initials 't>b tJRs (}R;; 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study# 28526 

Sample Rep Pas 

F 

F 

010 F 

(28353-011) F 

F 

F 

F 

011 F 
(28353-023) 

F 

F 

F 

F 

012 F 
(28353-024) 

F 

F 

@:ice,, tz/oe, 
17o+<"n.\.t'c, \ 'l ~d 

ct"t\e.,.J <' ,1 ~t'-

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Initials 

t/ 

E 

0 

AECOM - Attleboro 

DAY 
1 2 3 4 5 6 7 

f- j / J 

E J I /' 

E. J j ✓ 

r ./ / 
~ J J 

I= J ✓ I 
E I ✓ I r,/ -
ESQ';', I 

/ j / 
, -11V10 

~/ )C. ,/4. 

E:. ✓ / 
./ 

,o/7·~ e / 
E t/ if / 

E / ✓ ✓ 

£, 

E. / j J 

Ci? 

r:;;;/16 ~ '~f !Z/O'l{ir;.., ,-i,h,h"' \L,- 11 

Normal Observations s 
Emergence w 
Chlorosis X 

8 9 10 11 

v/ ✓ v ,/ 

✓ / / v 
✓ ✓ ,/ v 
V 

✓ ii' ✓ 

✓ ./ / ✓ 

✓ ✓ v ,/ 
v ✓ 

✓- / 
✓ ✓ ✓ / 
../ ✓ v ./ 
/ ✓ / ✓ 

V ✓ j t/ 
V / ✓ \/ 
V ✓ ✓ ✓ 

✓ I V ✓ 
/ / 

J v / 
1:>6- i)V j)Y 'B,(r 
!VI';> \1-/\·\ 14\~ . it!(, 

Necrosis 

Withering 

Mortality 

12 13 14 

~ / j 

/ ✓ 
./ I I 
./ (/ j 

/ / ✓ 

;/ t/ ✓ 

✓ / 1/ 
/ t/ / 
/ LI r/ 

,/ ✓ ✓ 

v ✓ ti 
✓ ti / 

./ v ,/ 
✓ 1/ / . r 

,/ J ti 

'l',{r l.JV i),j 

r ur7 1-i.lt ~ I J) t':; 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

F 1 J ,J J 
F 2 ✓ j ✓ 

010 F 3 ✓ ✓ ✓ 
(28353-011) 

F 4 I ✓ j 
F 5 / / ✓ 

F 1 ,/ ./ j 

F 2 ✓ ✓ J 
011 F 3 J ,/ ✓ (28353-023) 

F 4 t/ ✓ I 
F 5 J I ✓ 

F 1 ✓ / ✓ 
F 2 J j J 

012 F 3 JI / J (28353-024) 
F 4 ✓ j / 
F 5 v ✓ ✓ 

Initials 'bh GfS C:#S 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

G 1 r ✓ ✓ ✓ / / ✓ ✓ 
/ / 

G 2 [, ✓ 
✓ ✓ ✓ ✓ / ✓ 

010 G 3 C ✓ J v ✓ V' ✓ ✓ rl / 
(28353-011) G 4 6 ✓ J ./ ✓ / ./ ✓ I / 

' 
G 5 I ✓ ✓ ✓ ✓ / ./ / v' / 
G 1 f- ,j V' J V ✓ /, ./ / ii J 
G 2 .,/ J ✓ / / I t.. ✓ ✓ 

011 G 3 E. ✓ J ✓ ✓ ✓ if / (28353-023) ✓ ✓ 
G 4 [: v / / ./ ii/ ✓ ✓ ✓ // 
G 5 G- ✓ ✓ ✓ / ✓ v ✓ ti I 
G 1 

G 2 

012 G 3 
(28353-024) 

G 4 

G 5 f_ / / ✓ / 7 / ✓ / j 

Initials 
e,p;;/ {If.& 'i)O 

~ 
1,(r '11,\, .~J,s z .. ~ -'i)li- ?Si~ i)\) r,foc,/1G !t.lfu/16 ,ul\lti. 1,7 _ f'l/f;, ,t. l i'-1 (1../,'.~ t LI i7 'I I l'i 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

G 1 j j j 
G 2 ✓ J I 

010 G 3 j j / 
(28353-011) 

G 4 / J ,/ 
G 5 / ✓ ✓ 
G 1 I ./ / 
G 2 j ..I vV 

011 G 3 J ✓ ✓ (28353-023) 
G 4 JI ✓ ✓ 
G 5 ✓ ✓ ,J 

G 1 

G 2 

012 G 3 
(28353-024) 

G 4 

G 5 ,/ ✓ ✓ 
Initials DD 6PS t.Ps 

ti' Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Daily Observations for Lolium perenne Study # 28526 
AECOM - Attleboro 

DAY 
Sample Rep Pos 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

H 1 E .J ./ / ✓ ✓ / / I 
✓ / t/ 

H 2 E 
) 

✓ ✓ ✓ J / ✓ I ✓ / ✓ J 

010 H 3 E 
j j / ✓ J / v <.../' J' j 

(28353-011) H 4 E J / / ✓ ./ j ✓ ✓ ✓ 
Jl' 

/ 

H 5 
CiKF:!:,11{0:l 

~ J / J ii / 1/ ✓ ,/ -e: 
:;;!X.1;?'1\'tl.C"t 

t ✓ ✓ / ,/ ✓ H 1 1 ✓ v ✓ / 
H 2 E j ./ r/ v / ✓ ✓ ./ / / 

011 H 3 E j if' / ✓ J I ✓ ✓ [( I (28353-023) 

H 4 G ✓ .// V ✓ ✓ v/ ,/ ✓ 1/ 

H 5 E- j ii ✓ ✓ ✓ / ,/ r/ 1/ 
H 1 G ✓ ✓ J ✓ ,/ ✓ ✓ J 
H 2 ( ✓ ✓ v / t/ ,/ 1/ I / 

r/ 

012 H 3 
(28353-024) 

H 4 ( ✓ ./ v' ✓ ✓ ./ ./ J ✓ 
H 5 

c.:-5/ •f.S u'J OP 'p6- 'i',1: t>b -n,(,- -U./ OD i;,D 
Initials 17..{0'1(/G itllo'/iG I 1-\,, \\'<I ri.l1v 1'2./1 '.:> 11,/1"{ ,"2-lt <,. (7_/f{. tUI/ ,,zht cz1;1 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 
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Daily Observations for Lolium perenne Study# 28526 
AECOM -Attleboro 

DAY 
Sample Rep. Pos. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

H 1 I ✓ J 
H 2 ./ / J 

010 H 3 / / J 
(28353-011) 

H 4 j ~I J 
H 5 I / j 
H 1 j / ✓ 
H 2 / / ✓ 

011 H 3 j ./ j 
(28353-023) 

H 4 ✓ 1/ j 
H 5 J .I ✓ 

H 1 '\/ / .j 

H 2 1/ ✓ "/ 
012 H 3 £ ,/ (28353-024) 

H 4 ✓ / I 
H 5 

Initials GJS' 6-Y<S 

t/ Normal Observations s Necrosis 

E Emergence w Withering 

0 Chlorosis X Mortality 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Lolium perenne Germination, Emergence, Growth Assay 
ABOVE/ BELOW GROUND HEIGHT OF EACH INDIVIDUAL PLANT (mm) 

Study Number 28526 Client: AECOM 

Project Walton & Lonsbury Superfund Site, DAS Case Number 0359M 

GJ□ 
PLANT 

1 2 3 4 5 
'-··-·--····- .... 

, Abov;T Below Abov;-rBel~;· 
··-·---·--····· ·-·--··-- ------------------

Above Below Above Below Above i Below REP 

A l~ 4>! \O\ l (c,5' 2-os- ~(oC l<po l-:S31 l 6G:> \~$" LO~ 

B \'-\~! \2.,S- \Ce\ ,so llB: \10 \OS- \\0 \ t ~ eo I 

C \(e5 Bs- \431 ':10 \~ Co8 \SB, l06 
28526 D \~~ l cts \Slp 2ol l '--Ll i l,3 '2.. \2'\ ~\ lll,D L °l + 
-000 I: ·\,2_\..\ i \ \ 0 t:l1-I l2\ l '--{_~ Lt:;O l~i l4-0 

F l\ =3 \l.l(p t481 l83 l~z_i l B '~\.\. i 2.=ss I 

G L \.\ u f'6'\ \l\ f ll➔ \~+! ~3 \ \ g I \OS \'2'•{:l2(J 
H \~4-: \\~ \.,(,-.~ \S~ \~'-l i l'::\6 \ ~e. i \~ \. (o\{ L2..q' 

A ':_\(p \ <co frln l"2.S- BE, ; LSb -=l-"-l \~O "--l 5 ! l?,D 
B Sbi \~O C"S7ms- ~~: 2.\5 sf.n 12\o 54 i LBO 
C :>O ; tj8 --=} S-i '20~ ~ ~: l ~5" ~'-l i l'44- lriCD l':\3 

28526 D l!:\. I t3o '":\-0 l \.l.lf "":t 3i a,"Z. °l'1 I\~, ~ \ i l ➔4-
-001 E Co'"lirz.zo ?")Q 2,CC. P1'L. \CD <n°t l lo Col l,~ 

F (o"::\ i~~~ f)D i\~ l {o() : 88 \\~ itF3q (,, 2... i \(o\{ 

G (,..,(') l l.S- (o8 l l+ ~(')! 7-4::: ~ -=l--0! l~Z.. S31l'r+ 
H~~ Ill~~ p-,~ "'2..Ccl 4S b'"\.f -~~) Rt"':>' 9 ~ l 50 ! /49-
A \l Q ; L0"2.. l\.O L ?...~ "':t7 qs- l~O' t~S ~3 l'-\-S-
B \ l :2_ : l ~l L7-(d \J ➔ \\1i L':\-~ LCH l04 l.'.2+1 \~'2-
C \3~ \-i (p C,,t \be.. \~91 \\ D l 4:l i lwz 

28526 D 5"-f C\l l\'2. I \\q \l 2 2>~ l~t\ llO \ l Q. i llC 
-002 E \~'\ i\30A (Q(p f..{ 0 \ l V?i l'20 \lb!\lS- l '.3017,S-

F 60 ! \\~ q1- l l l l2C)I H <=t, l Lt{ Lo5 L(p1 + 
G \:)\{ \ '-l":\- to8i L\ o '16 l '--\ 3 ~~~~! ~+ .\4() )26 
H \l2 \ ~'2. c::; ? \ ~:t-6»-\0\ l~\.f l ➔ <c '"°' ~-'~i \ 42.. q7 i 148 
A s:W:"'71.. ·-

\.0 .~~' l~ \\-S- 'L'--l 9~ lO"l- \D~ 139 ~() l20 
B l\.l~ \Y-2- l ~ 1-J l ~'2... \ 4Si l1 'i I 

' 

C \ 5 \I \ '--\: D l e,O: 8'{ t '-ld l 4 tl \. -Z..~ ! l~O I 

' 

28526 D \\Co 9~ l~ 2._ \ () "':\ \ b\.\ i \'{() 88'9~ \lS" \2~ 
-003 E \ '-lU LLO l 4 l \35 9°\ l2S" l{)2J l20 ~ il2.o 

F ~4 ! \ '51- \\ Cni l5 + \.0-~ \\,0 \ '4(o! L6~ \ ~°L l4D 
.G l'--l~~~.,. \ \." l2 ~ ~ 1 i w~ ~~I\ Co:-i \28 ! c,"' 

H l Y.t I q ~ \2..B i ?JZ \0~!~ :rs 42.. \42...[\'2~ 

DATE: -\. 7-lc 3 f 2otf::; - 1•2- ®ll12,7 

TIME: 

NITIALS: ~ ~~J) ~ '1M 1 
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Lolium perenne Germination, Emergence, Growth Assay 
ABOVE/ BELOW GROUND HEIGHT OF EACH INDIVIDUAL PLANT mm 

Study Number 28526 Client: AECOM 

Project Walton & Lonsbury Superfund Site, DAS Case Number 0359M 

A 

B 

C 

28526 D 
-004 11---11--J~~~=:::...i1--1....::~--=.;:=-=-~~~-l.......:~'-----1l-~.:s;:...;.-=-...,,......!..-li--::::::::....1..~:;::::::::;,---11 
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Lolium perenne Germination, Emergence, Growth Assay 
ABOVE / BELOW GROUND HEIGHT OF EACH INDIVIDUAL PLANT mm) 

Study Number 28526 Client: AECOM 

Project Walton & Lonsbury Superfund Site, DAS Case Number 0359M 

5 I C~~•.11 REP I Above - 8~1;,,; Above 

2 

Below P~NT Above Below 
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C 

28526 D 
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28526

Ohaus Discovery Balance Model DV215
1124024313

STUDY:
AECOM CLIENT:
AttleboroPROJECT:
Plant AssayASSAY:
Dry Weight Data - Balance Output FileTASK:

BALANCE:
Serial #:

Date / Init:Date / Init:
12/21/16 EH12/27/16 EMG

Duplicates

(mg)
Tare Wt

(mg)
Total Wt

(mg)
Tare Wt

(mg)
Total Wt

Repe Code
Sampl

FIELD ID

1101.971191.251101.961191.25A000Laboratory Control
1095.421110.29A001WL-SO-4-503

1119.711119.711155.88A002WL-SO-4-517
1072.231119.60A003WL-SO-4-516

1087.031087.061101.90A004WL-SO-4-502
1094.191109.10A005WL-SO-4-513

1088.291088.291149.83A006WL-SO-4-518
1103.641123.12A007WL-SO-4-520

1049.351049.361078.72A008WL-SO-4-510
1096.441131.75A009WL-SO-4-501

1113.691091.421113.66A010WL-SO-4-519
1113.281113.281150.92A011WL-SO-4-506

1112.991124.66A012WL-SO-4-507
1128.611180.32B000Laboratory Control
1094.501106.36B001WL-SO-4-503
1072.091108.77B002WL-SO-4-517
1090.191118.49B003WL-SO-4-516
1082.961083.30B004WL-SO-4-502
1078.041096.86B005WL-SO-4-513
1096.021152.28B006WL-SO-4-518

1107.121087.081107.10B007WL-SO-4-520
1068.881096.49B008WL-SO-4-510
1160.851183.95B009WL-SO-4-501
1122.551137.18B010WL-SO-4-519
1140.491175.82B011WL-SO-4-506
1103.261116.54B012WL-SO-4-507
1072.421144.07C000Laboratory Control
1077.741090.54C001WL-SO-4-503
1099.531129.95C002WL-SO-4-517
1087.891128.17C003WL-SO-4-516

1101.881088.631101.89C004WL-SO-4-502
1098.451115.21C005WL-SO-4-513
1113.031172.07C006WL-SO-4-518
1122.711138.41C007WL-SO-4-520
1078.141102.29C008WL-SO-4-510
1102.731140.21C009WL-SO-4-501
1104.471123.49C010WL-SO-4-519
1041.621074.08C011WL-SO-4-506
1095.831105.33C012WL-SO-4-507
1094.341185.02D000Laboratory Control

1043.121031.931043.08D001WL-SO-4-503
1070.111101.68D002WL-SO-4-517

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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1108.821156.99D003WL-SO-4-516
1105.901124.33D004WL-SO-4-502
1113.951124.67D005WL-SO-4-513
1039.181095.44D006WL-SO-4-518
1090.891106.41D007WL-SO-4-520
1094.601126.37D008WL-SO-4-510
1115.801148.35D009WL-SO-4-501
1083.161101.45D010WL-SO-4-519
1042.681070.62D011WL-SO-4-506
1077.201089.46D012WL-SO-4-507
1084.691141.45E000Laboratory Control
1123.831137.27E001WL-SO-4-503

1126.321089.871126.34E002WL-SO-4-517
1092.151133.85E003WL-SO-4-516
1097.901116.75E004WL-SO-4-502
1084.071096.76E005WL-SO-4-513
1091.141154.05E006WL-SO-4-518
1093.621108.73E007WL-SO-4-520
1090.871123.43E008WL-SO-4-510
1112.021145.10E009WL-SO-4-501
1107.141126.33E010WL-SO-4-519
1093.581134.63E011WL-SO-4-506
1084.771093.33E012WL-SO-4-507
1102.961163.68F000Laboratory Control
1093.571105.93F001WL-SO-4-503
1081.301108.38F002WL-SO-4-517
1089.641141.21F003WL-SO-4-516
1097.701114.98F004WL-SO-4-502
1095.171105.16F005WL-SO-4-513
1063.941122.21F006WL-SO-4-518
1077.651096.47F007WL-SO-4-520
1081.391113.86F008WL-SO-4-510

1057.951031.011057.95F009WL-SO-4-501
1080.461103.29F010WL-SO-4-519
1091.761125.68F011WL-SO-4-506
1092.741103.04F012WL-SO-4-507
1068.701122.30G000Laboratory Control
1088.631100.08G001WL-SO-4-503
1081.781112.08G002WL-SO-4-517
1087.001123.56G003WL-SO-4-516
1103.031116.36G004WL-SO-4-502
1088.941102.78G005WL-SO-4-513
1088.101123.85G006WL-SO-4-518
1086.181103.56G007WL-SO-4-520
1124.341147.10G008WL-SO-4-510
1070.291092.29G009WL-SO-4-501
1105.611119.70G010WL-SO-4-519
1073.991101.41G011WL-SO-4-506

1072.891070.141072.81G012WL-SO-4-507
1175.331085.261175.40H000Laboratory Control

1058.611073.80H001WL-SO-4-503
1088.491132.64H002WL-SO-4-517
1071.061116.33H003WL-SO-4-516

1118.381102.461118.35H004WL-SO-4-502
1119.161131.55H005WL-SO-4-513

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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1134.131171.42H006WL-SO-4-518
1161.041177.96H007WL-SO-4-520
1154.951181.68H008WL-SO-4-510
1100.521117.31H009WL-SO-4-501
1116.601143.48H010WL-SO-4-519
1164.121195.03H011WL-SO-4-506

1110.421104.221110.42H012WL-SO-4-507

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Test Data Worksheet Report Date: 29 Dec-16 09:43 (p 1 of  4)
Test Code/ID: 00-1257-2120/28526Lol

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Protocol: ASTM E1963-09 (2009)
Species: Lolium perenneStart Date: 05 Dec-16 12:00

Sample Date: 05 Dec-16 12:00

Sample Code: 28526-000

Material: Soil
Sample Source: Walton & Lonsburt Superfund Site D
Sample Station: Lab Control

End Date: 23 Dec-16 12:00

Rep PosSample

# Exposed

# G
erm

inated

# Survived

D
ays

 to G
erm

Plant
 H

eight (m
m

)

R
oot

 Length (m
m

)

Plant
 Tare (m

g)

Plant
 Final (m

g)

R
oot

 Tare (m
g)

R
oot

 Final (m
g)

Pan C
ount

R
oot

 Pan C
ount

M
ean Tim

e
 to G

erm
ination Notes
51 4928526-000 5 5 5 148 136 1102 1191 5 4.8

52 2028526-000 5 5 5 127 137 1129 1180 5 5.4

53 2528526-000 5 5 6 154 80.8 1072 1144 4 5.6

54 3128526-000 5 5 5 140 143 1094 1185 5 4.8

55 8428526-000 4 4 5 134 140 1085 1141 4 5

56 6028526-000 4 4 4 132 186 1103 1164 4 4.25

57 1328526-000 5 5 6 126 120 1069 1122 5 5.6

58 3228526-000 5 5 4 157 150 1085 1175 5 4.4

51 6128526-001/003 5 5 4 102 135 1072 1120 5 4.4

52 6828526-001/003 3 3 4 144 129 1090 1118 3 4.33

53 1028526-001/003 4 4 5 134 134 1088 1128 4 5.25

54 9728526-001/003 5 5 4 111 112 1109 1157 5 4

55 10028526-001/003 5 5 4 118 124 1092 1134 5 4

56 7028526-001/003 5 5 4 125 133 1090 1141 5 4.2

57 9128526-001/003 5 5 5 112 115 1087 1124 5 5

58 6228526-001/003 5 5 5 118 90.4 1071 1116 5 5.4

51 925826-002/009 5 5 5 104 119 1096 1132 5 4.8

52 7925826-002/009 5 5 5 106 118 1161 1184 5 5

53 2825826-002/009 5 5 4 115 154 1103 1140 5 4.4

54 5825826-002/009 5 5 4 124 145 1116 1148 5 4.4

55 3325826-002/009 5 5 5 108 97.2 1112 1145 5 4.8

56 7425826-002/009 5 5 5 95 124 1031 1058 4 4.6

57 7725826-002/009 5 5 5 96.6 103 1070 1092 5 4.6

58 1725826-002/009 5 5 5 97 116 1101 1117 4 5

51 9528526-003/008 5 5 5 85.4 127 1049 1079 5 4.6

52 6528526-003/008 4 4 4 95.5 126 1069 1096 4 4.25

53 8228526-003/008 5 5 5 89.8 120 1078 1102 5 5

54 6928526-003/008 5 5 4 99.8 135 1095 1126 5 4.4

55 4528526-003/008 5 5 5 98.8 100 1091 1123 5 4.6

56 4128526-003/008 5 5 4 105 122 1081 1114 5 4.4

57 3428526-003/008 5 5 5 87 111 1124 1147 5 4.6

Analyst:________ QA:_______CETIS™ v1.9.2.6006-942-886-0
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Test Data Worksheet Report Date: 29 Dec-16 09:43 (p 2 of  4)
Test Code/ID: 00-1257-2120/28526Lol

Rep PosSample

# Exposed

# G
erm

inated

# Survived

D
ays

 to G
erm

Plant
 H

eight (m
m

)

R
oot

 Length (m
m

)

Plant
 Tare (m

g)

Plant
 Final (m

g)

R
oot

 Tare (m
g)

R
oot

 Final (m
g)

Pan C
ount

R
oot

 Pan C
ount

M
ean Tim

e
 to G

erm
ination Notes

58 5528526-003/008 5 5 4 107 119 1155 1182 5 4.4

51 8828526-004/002 5 5 4 104 120 1120 1156 5 4.2

52 1528526-004/002 5 5 4 118 145 1072 1109 5 4.2

53 7528526-004/002 5 5 5 128 125 1100 1130 4 5.4

54 3928526-004/002 5 5 4 112 103 1070 1102 5 4.4

55 5928526-004/002 5 5 5 112 100 1090 1126 5 4.8

56 8528526-004/002 3 3 5 75.4 71.2 1081 1108 5 4.67

57 3628526-004/002 5 5 5 115 118 1082 1112 5 5

58 10128526-004/002 5 5 4 108 140 1088 1133 5 4.2

51 5028526-005/007 5 5 4 78.2 158 1104 1123 5 4.2

52 4828526-005/007 5 5 5 80.8 179 1087 1107 5 4.6

53 9228526-005/007 5 5 5 75.4 104 1123 1138 5 5.2

54 5628526-005/007 5 5 4 75 176 1091 1106 5 4.4

55 6328526-005/007 3 3 5 96 174 1094 1109 3 4.67

56 1628526-005/007 5 5 5 71.8 166 1078 1096 5 5.2

57 1828526-005/007 5 5 5 92.4 114 1086 1104 5 5.4

58 3528526-005/007 5 5 5 76.4 161 1161 1178 5 4.8

51 4428526-006/010 5 5 5 87.2 159 1091 1114 5 4.6

52 2328526-006/010 4 4 4 89.5 160 1123 1137 4 4.5

53 4628526-006/010 5 5 5 83.4 152 1104 1123 5 5.2

54 5228526-006/010 5 5 5 78.8 133 1083 1101 5 4.6

55 7328526-006/010 5 5 5 98.4 176 1107 1126 5 5

56 7828526-006/010 5 5 4 82.6 156 1080 1103 5 4.4

57 4228526-006/010 5 5 5 78.6 166 1106 1120 6 5.2

58 128526-006/010 5 5 4 101 167 1117 1143 4 4.4

51 5328526-007/012 5 5 4 65.2 175 1113 1125 5 4.2

52 10328526-007/012 5 5 5 68 134 1103 1117 5 4.6

53 1128526-007/012 4 4 5 69 152 1096 1105 4 5.25

54 828526-007/012 5 5 4 68.4 103 1077 1089 5 4.4

55 2928526-007/012 5 5 5 55.8 122 1085 1093 5 5.4

56 9028526-007/012 5 5 5 64.8 146 1093 1103 5 5

57 10428526-007/012 1 1 5 79 155 1070 1073 1 5

58 4328526-007/012 4 4 8 51.8 99.8 1104 1110 4 8

51 628526-008/006 5 5 4 103 112 1088 1150 5 4.2

52 8728526-008/006 5 5 5 115 148 1096 1152 5 4.8

Analyst:________ QA:_______CETIS™ v1.9.2.6006-942-886-0
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Test Data Worksheet Report Date: 29 Dec-16 09:43 (p 3 of  4)
Test Code/ID: 00-1257-2120/28526Lol

Rep PosSample

# Exposed

# G
erm

inated

# Survived

D
ays

 to G
erm

Plant
 H

eight (m
m

)

R
oot

 Length (m
m

)

Plant
 Tare (m

g)

Plant
 Final (m

g)

R
oot

 Tare (m
g)

R
oot

 Final (m
g)

Pan C
ount

R
oot

 Pan C
ount

M
ean Tim

e
 to G

erm
ination Notes

53 4028526-008/006 5 5 4 133 127 1113 1172 5 4.4

54 6728526-008/006 5 5 4 118 124 1039 1095 5 4.2

55 9828526-008/006 5 5 4 114 123 1091 1154 5 4

56 2128526-008/006 5 5 4 107 101 1064 1122 5 4.2

57 8128526-008/006 5 5 8 89.8 76.6 1088 1124 5 8

58 528526-008/006 5 5 6 111 115 1134 1171 5 6

51 7628526-009/001 5 5 4 69.8 139 1095 1110 5 4.4

52 5128526-009/001 5 5 4 61.6 200 1095 1106 5 4.2

53 2228526-009/001 5 5 5 67.6 181 1078 1091 5 4.6

54 228526-009/001 5 5 4 67 132 1032 1043 5 4.4

55 2728526-009/001 5 5 5 71.8 149 1124 1137 5 4.8

56 7128526-009/001 5 5 4 76.4 176 1094 1106 5 4.4

57 1228526-009/001 5 5 5 64.2 168 1089 1100 5 4.8

58 328526-009/001 5 5 5 74.8 95.6 1059 1074 5 5

51 4728526-010/011 5 5 4 111 120 1113 1151 5 4.2

52 8628526-010/011 5 5 4 105 113 1140 1176 5 4

53 9328526-010/011 5 5 5 96.4 100 1042 1074 5 4.6

54 3728526-010/011 5 5 6 92.8 98.2 1043 1071 5 6.2

55 9428526-010/011 5 5 4 112 139 1094 1135 5 4

56 1928526-010/011 5 5 5 92.2 107 1092 1126 6 4.6

57 728526-010/011 5 5 5 106 91.4 1074 1101 5 5.2

58 9928526-010/011 5 5 4 108 107 1164 1195 5 4.4

51 2428526-011/004 5 5 5 78.6 126 1087 1102 5 5.2

52 428526-011/004 2 2 10 45 23 1083 1083 1 10.5

53 10228526-011/004 4 4 5 94.3 132 1089 1102 4 5.25

54 5428526-011/004 5 5 5 87 188 1106 1124 5 4.8

55 5728526-011/004 5 5 6 98.6 126 1098 1117 5 5.6

56 8928526-011/004 5 5 5 80.2 161 1098 1115 6 4.8

57 6628526-011/004 5 5 6 83 113 1103 1116 5 6

58 1428526-011/004 5 5 6 92.6 141 1102 1118 5 6

51 6428526-012/005 5 5 5 78.2 139 1094 1109 5 4.8

52 7228526-012/005 5 5 4 95.2 176 1078 1097 5 4.2

53 9628526-012/005 5 5 5 91.6 126 1098 1115 5 4.6

54 2628526-012/005 3 3 4 78.7 118 1114 1125 3 4.33

55 3828526-012/005 5 5 6 88.3 171 1084 1097 4 5.8

Analyst:________ QA:_______CETIS™ v1.9.2.6006-942-886-0
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Test Data Worksheet Report Date: 29 Dec-16 09:43 (p 4 of  4)
Test Code/ID: 00-1257-2120/28526Lol

Rep PosSample
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56 8328526-012/005 3 3 5 52.2 52.6 1095 1105 5 5.33

57 3028526-012/005 5 5 5 58.2 82.4 1089 1103 7 5.2

58 8028526-012/005 5 5 6 71.8 115 1119 1132 5 5.6

Analyst:________ QA:_______CETIS™ v1.9.2.6006-942-886-0
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 18:56 (p 1 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Batch ID: 06-3835-7832
Start Date: 05 Dec-16 12:00
Ending Date: 23 Dec-16 12:00

Test Type: Plant Survival and Growth

Duration: 18d  0h

Protocol: ASTM E1963-09 (2009) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Lolium perenne

Source: American Meadows

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
06-0369-6329 Percent Germinated 28526-001/003 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.5000
18-1953-2732 Percent Germinated 28526-001/003 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.5538
08-7271-0293 Percent Germinated 25826-002/009 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 1.0000
08-2226-0546 Percent Germinated 28526-003/008 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.9000
13-1133-2399 Percent Germinated 28526-004/002 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.6333
18-5986-0931 Percent Germinated 28526-004/002 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.8000
05-3274-9421 Percent Germinated 28526-005/007 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.6333
06-2411-7280 Percent Germinated 28526-005/007 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.8000
07-2393-7778 Percent Germinated 28526-006/010 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.9000
04-5694-1853 Percent Germinated 28526-007/012 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.3564
09-9565-9897 Percent Germinated 28526-007/012 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.3385
01-9475-8639 Percent Germinated 28526-008/006 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 1.0000
08-6264-1755 Percent Germinated 28526-009/001 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 1.0000
12-7530-5699 Percent Germinated 28526-010/011 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 1.0000
18-0738-3651 Percent Germinated 28526-011/004 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.5538
20-2708-8041 Percent Germinated 28526-011/004 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.5000
10-0754-8447 Percent Germinated 28526-012/005 passed percent germinatedWilcoxon Rank Sum Two-Sample Test 0.3564

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 18:56 (p 2 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Percent Germinated Summary

95% LCL 95% UCL %Effect
28526-000 0.95 0.8 1 0.092588 9.75%0.032730.8726 1.027 0.00%CS
28526-001/003 0.925 0.6 1 0.14888 16.09%0.052610.8006 1.049 2.63%
25826-002/009 1 1 1 08 0.00%01 1 -5.26%
28526-003/008 0.975 0.8 1 0.070718 7.25%0.0250.9159 1.034 -2.63%
28526-004/002 0.95 0.6 1 0.14148 14.89%0.050.8318 1.068 0.00%
28526-005/007 0.95 0.6 1 0.14148 14.89%0.050.8318 1.068 0.00%
28526-006/010 0.975 0.8 1 0.070718 7.25%0.0250.9159 1.034 -2.63%
28526-007/012 0.85 0.2 1 0.27778 32.68%0.09820.6178 1.082 10.53%
28526-008/006 1 1 1 08 0.00%01 1 -5.26%
28526-009/001 1 1 1 08 0.00%01 1 -5.26%
28526-010/011 1 1 1 08 0.00%01 1 -5.26%
28526-011/004 0.9 0.4 1 0.21388 23.76%0.075590.7213 1.079 5.26%
28526-012/005 0.9 0.6 1 0.18528 20.57%0.065470.7452 1.055 5.26%

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-001/003 1 0.6 0.8 1 1 1 1 1
25826-002/009 1 1 1 1 1 1 1 1
28526-003/008 1 0.8 1 1 1 1 1 1
28526-004/002 1 1 1 1 1 0.6 1 1
28526-005/007 1 1 1 1 0.6 1 1 1
28526-006/010 1 0.8 1 1 1 1 1 1
28526-007/012 1 1 0.8 1 1 1 0.2 0.8
28526-008/006 1 1 1 1 1 1 1 1
28526-009/001 1 1 1 1 1 1 1 1
28526-010/011 1 1 1 1 1 1 1 1
28526-011/004 1 0.4 0.8 1 1 1 1 1
28526-012/005 1 1 1 0.6 1 0.6 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 1 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 18-1953-2732
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

59 n/a 2 0.5538 Non-Significant Effect28526-001/003Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

8.22%C > TUntransformed 28526-001/003 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0017143 0.0017143 1 0.2364 0.6349 Non-Significant Effect
Error 0.0942857 0.0072528 13

0.096 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.5 10.79 0.6374 Equal VariancesVariances Variance Ratio F Test
0.6049 0.8328 2.8E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9714 0.8 1128526-001/003 7 0.02857 7.78% -2.26%0.9015 1.041

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-001/003 1 Outlier 0.8 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 2 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 06-0369-6329
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

67 n/a 2 0.5000 Non-Significant Effect28526-001/003Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

11.49%C > TUntransformed 28526-001/003 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0025 0.0025 1 0.1628 0.6927 Non-Significant Effect
Error 0.215 0.0153571 14

0.2175 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.583 8.885 0.2337 Equal VariancesVariances Variance Ratio F Test
0.664 0.8408 7.0E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.715 2.586 0.0243 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.925 0.6 1128526-001/003 8 0.05261 16.09% 2.63%0.8006 1.049

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-001/003 1 0.6 0.8 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 3 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 08-7271-0293
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

76 n/a 1 1.0000 Non-Significant Effect25826-002/009Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

6.07%C > TUntransformed 25826-002/009 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 2.333 0.1489 Non-Significant Effect
Error 0.06 0.0042857 14

0.07 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21 8.862 4.3E-04 Unequal VariancesVariances Levene Equality of Variance Test
2.333 8.862 0.1489 Equal VariancesVariances Mod Levene Equality of Variance Test
0.677 0.8408 9.5E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.372 2.586 0.1370 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1125826-002/009 8 0 0.00% -5.26%1 1

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
25826-002/009 1 1 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 4 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:41
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 08-2226-0546
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

72 n/a 2 0.9000 Non-Significant Effect28526-003/008Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

7.64%C > TUntransformed 28526-003/008 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0025 0.0025 1 0.3684 0.5536 Non-Significant Effect
Error 0.095 0.0067857 14

0.0975 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.714 8.885 0.4939 Equal VariancesVariances Variance Ratio F Test
0.611 0.8408 2.1E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.199 2.586 0.2715 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.975 0.8 1128526-003/008 8 0.025 7.25% -2.63%0.9159 1.034

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-003/008 1 0.8 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 5 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 18-5986-0931
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

63 n/a 1 0.8000 Non-Significant Effect28526-004/002Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

6.55%C > TUntransformed 28526-004/002 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0093333 0.0093333 1 2.022 0.1786 Non-Significant Effect
Error 0.06 0.0046154 13

0.0693333 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

18.2 9.074 9.2E-04 Unequal VariancesVariances Levene Equality of Variance Test
1.714 9.33 0.2149 Equal VariancesVariances Mod Levene Equality of Variance Test
0.6814 0.8328 1.6E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-004/002 7 0 0.00% -5.26%1 1

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-004/002 1 1 1 1 1 Outlier 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 6 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 13-1133-2399
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

71 n/a 1 0.6333 Non-Significant Effect28526-004/002Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

11.08%C > TUntransformed 28526-004/002 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 0 1.0000 Non-Significant Effect
Error 0.2 0.0142857 14

0.2 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.333 8.885 0.2861 Equal VariancesVariances Variance Ratio F Test
0.5069 0.8408 2.4E-06 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.031 2.586 0.0024 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.95 0.6 1128526-004/002 8 0.05 14.89% 0.00%0.8318 1.068

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-004/002 1 1 1 1 1 0.6 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 7 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 06-2411-7280
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

63 n/a 1 0.8000 Non-Significant Effect28526-005/007Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

6.55%C > TUntransformed 28526-005/007 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0093333 0.0093333 1 2.022 0.1786 Non-Significant Effect
Error 0.06 0.0046154 13

0.0693333 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

18.2 9.074 9.2E-04 Unequal VariancesVariances Levene Equality of Variance Test
1.714 9.33 0.2149 Equal VariancesVariances Mod Levene Equality of Variance Test
0.6814 0.8328 1.6E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-005/007 7 0 0.00% -5.26%1 1

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-005/007 1 1 1 1 Outlier 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 8 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 05-3274-9421
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

71 n/a 1 0.6333 Non-Significant Effect28526-005/007Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

11.08%C > TUntransformed 28526-005/007 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 0 1.0000 Non-Significant Effect
Error 0.2 0.0142857 14

0.2 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.333 8.885 0.2861 Equal VariancesVariances Variance Ratio F Test
0.5069 0.8408 2.4E-06 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.031 2.586 0.0024 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.95 0.6 1128526-005/007 8 0.05 14.89% 0.00%0.8318 1.068

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-005/007 1 1 1 1 0.6 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 9 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 07-2393-7778
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

72 n/a 2 0.9000 Non-Significant Effect28526-006/010Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

7.64%C > TUntransformed 28526-006/010 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0025 0.0025 1 0.3684 0.5536 Non-Significant Effect
Error 0.095 0.0067857 14

0.0975 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.714 8.885 0.4939 Equal VariancesVariances Variance Ratio F Test
0.611 0.8408 2.1E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.199 2.586 0.2715 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.975 0.8 1128526-006/010 8 0.025 7.25% -2.63%0.9159 1.034

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-006/010 1 0.8 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 10 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 09-9565-9897
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

55 n/a 2 0.3385 Non-Significant Effect28526-007/012Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

9.16%C > TUntransformed 28526-007/012 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0001905 0.0001905 1 0.02114 0.8866 Non-Significant Effect
Error 0.117143 0.009011 13

0.117333 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.111 9.155 0.8811 Equal VariancesVariances Variance Ratio F Test
0.5929 0.8328 2.2E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9429 0.8 1128526-007/012 7 0.03689 10.35% 0.75%0.8526 1.033

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-007/012 1 1 0.8 1 1 1 Outlier 0.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 11 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 04-5694-1853
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

63 n/a 2 0.3564 Non-Significant Effect28526-007/012Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

19.19%C > TUntransformed 28526-007/012 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.04 0.04 1 0.9333 0.3504 Non-Significant Effect
Error 0.6 0.0428571 14

0.64 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9 8.885 0.0096 Unequal VariancesVariances Variance Ratio F Test
0.6966 0.8408 1.5E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.25 2.586 2.2E-04 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.85 0.2 1128526-007/012 8 0.0982 32.68% 10.53%0.6178 1.082

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-007/012 1 1 0.8 1 1 1 0.2 0.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 12 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 01-9475-8639
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

76 n/a 1 1.0000 Non-Significant Effect28526-008/006Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

6.07%C > TUntransformed 28526-008/006 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 2.333 0.1489 Non-Significant Effect
Error 0.06 0.0042857 14

0.07 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21 8.862 4.3E-04 Unequal VariancesVariances Levene Equality of Variance Test
2.333 8.862 0.1489 Equal VariancesVariances Mod Levene Equality of Variance Test
0.677 0.8408 9.5E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.372 2.586 0.1370 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-008/006 8 0 0.00% -5.26%1 1

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-008/006 1 1 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 13 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 08-6264-1755
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

76 n/a 1 1.0000 Non-Significant Effect28526-009/001Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

6.07%C > TUntransformed 28526-009/001 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 2.333 0.1489 Non-Significant Effect
Error 0.06 0.0042857 14

0.07 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21 8.862 4.3E-04 Unequal VariancesVariances Levene Equality of Variance Test
2.333 8.862 0.1489 Equal VariancesVariances Mod Levene Equality of Variance Test
0.677 0.8408 9.5E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.372 2.586 0.1370 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-009/001 8 0 0.00% -5.26%1 1

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-009/001 1 1 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 14 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 12-7530-5699
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

76 n/a 1 1.0000 Non-Significant Effect28526-010/011Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

6.07%C > TUntransformed 28526-010/011 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 2.333 0.1489 Non-Significant Effect
Error 0.06 0.0042857 14

0.07 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21 8.862 4.3E-04 Unequal VariancesVariances Levene Equality of Variance Test
2.333 8.862 0.1489 Equal VariancesVariances Mod Levene Equality of Variance Test
0.677 0.8408 9.5E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.372 2.586 0.1370 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-010/011 8 0 0.00% -5.26%1 1

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-010/011 1 1 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 15 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:46
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 18-0738-3651
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

59 n/a 2 0.5538 Non-Significant Effect28526-011/004Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

8.22%C > TUntransformed 28526-011/004 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0017143 0.0017143 1 0.2364 0.6349 Non-Significant Effect
Error 0.0942857 0.0072528 13

0.096 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.5 10.79 0.6374 Equal VariancesVariances Variance Ratio F Test
0.6049 0.8328 2.8E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9714 0.8 1128526-011/004 7 0.02857 7.78% -2.26%0.9015 1.041

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-011/004 1 Outlier 0.8 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:58 (p 16 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:46
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 20-2708-8041
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

67 n/a 2 0.5000 Non-Significant Effect28526-011/004Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

15.27%C > TUntransformed 28526-011/004 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 0.3684 0.5536 Non-Significant Effect
Error 0.38 0.0271429 14

0.39 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.333 8.885 0.0421 Equal VariancesVariances Variance Ratio F Test
0.6569 0.8408 5.9E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.141 2.586 8.2E-04 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9 0.4 1128526-011/004 8 0.07559 23.76% 5.26%0.7213 1.079

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-011/004 1 0.4 0.8 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 83 of 214



Report Date: 28 Dec-16 18:58 (p 17 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:47
Endpoint: Percent Germinated CETIS Version: CETISv1.9.2Analysis ID: 10-0754-8447
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

66 n/a 1 0.3564 Non-Significant Effect28526-012/005Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

13.57%C > TUntransformed 28526-012/005 passed percent germinated

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 0.4667 0.5057 Non-Significant Effect
Error 0.3 0.0214286 14

0.31 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4 8.885 0.0876 Equal VariancesVariances Variance Ratio F Test
0.6981 0.8408 1.6E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.121 2.586 0.3580 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Germinated Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9 0.6 1128526-012/005 8 0.06547 20.57% 5.26%0.7452 1.055

CodeSample

Percent Germinated Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-012/005 1 1 1 0.6 1 0.6 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 18:59 (p 1 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Batch ID: 06-3835-7832
Start Date: 05 Dec-16 12:00
Ending Date: 23 Dec-16 12:00

Test Type: Plant Survival and Growth

Duration: 18d  0h

Protocol: ASTM E1963-09 (2009) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Lolium perenne

Source: American Meadows

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
15-8232-2399 Percent Survival 28526-001/003 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.5000
17-2303-2824 Percent Survival 28526-001/003 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.5538
18-7249-9203 Percent Survival 25826-002/009 passed percent survivalWilcoxon Rank Sum Two-Sample Test 1.0000
02-7535-6913 Percent Survival 28526-003/008 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.9000
18-2697-3152 Percent Survival 28526-004/002 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.8000
20-4346-1930 Percent Survival 28526-004/002 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.6333
00-6649-9990 Percent Survival 28526-005/007 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.6333
15-0967-3705 Percent Survival 28526-005/007 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.8000
12-9884-4921 Percent Survival 28526-006/010 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.9000
05-2742-6038 Percent Survival 28526-007/012 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.3385
08-3307-0037 Percent Survival 28526-007/012 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.3564
02-1117-7771 Percent Survival 28526-008/006 passed percent survivalWilcoxon Rank Sum Two-Sample Test 1.0000
14-8107-9828 Percent Survival 28526-009/001 passed percent survivalWilcoxon Rank Sum Two-Sample Test 1.0000
00-5656-1551 Percent Survival 28526-010/011 passed percent survivalWilcoxon Rank Sum Two-Sample Test 1.0000
06-5473-9415 Percent Survival 28526-011/004 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.5538
10-4803-6628 Percent Survival 28526-011/004 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.5000
12-2872-2297 Percent Survival 28526-012/005 passed percent survivalWilcoxon Rank Sum Two-Sample Test 0.3564

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 18:59 (p 2 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Percent Survival Summary

95% LCL 95% UCL %Effect
28526-000 0.95 0.8 1 0.092588 9.75%0.032730.8726 1.027 0.00%CS
28526-001/003 0.925 0.6 1 0.14888 16.09%0.052610.8006 1.049 2.63%
25826-002/009 1 1 1 08 0.00%01 1 -5.26%
28526-003/008 0.975 0.8 1 0.070718 7.25%0.0250.9159 1.034 -2.63%
28526-004/002 0.95 0.6 1 0.14148 14.89%0.050.8318 1.068 0.00%
28526-005/007 0.95 0.6 1 0.14148 14.89%0.050.8318 1.068 0.00%
28526-006/010 0.975 0.8 1 0.070718 7.25%0.0250.9159 1.034 -2.63%
28526-007/012 0.85 0.2 1 0.27778 32.68%0.09820.6178 1.082 10.53%
28526-008/006 1 1 1 08 0.00%01 1 -5.26%
28526-009/001 1 1 1 08 0.00%01 1 -5.26%
28526-010/011 1 1 1 08 0.00%01 1 -5.26%
28526-011/004 0.9 0.4 1 0.21388 23.76%0.075590.7213 1.079 5.26%
28526-012/005 0.9 0.6 1 0.18528 20.57%0.065470.7452 1.055 5.26%

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-001/003 1 0.6 0.8 1 1 1 1 1
25826-002/009 1 1 1 1 1 1 1 1
28526-003/008 1 0.8 1 1 1 1 1 1
28526-004/002 1 1 1 1 1 0.6 1 1
28526-005/007 1 1 1 1 0.6 1 1 1
28526-006/010 1 0.8 1 1 1 1 1 1
28526-007/012 1 1 0.8 1 1 1 0.2 0.8
28526-008/006 1 1 1 1 1 1 1 1
28526-009/001 1 1 1 1 1 1 1 1
28526-010/011 1 1 1 1 1 1 1 1
28526-011/004 1 0.4 0.8 1 1 1 1 1
28526-012/005 1 1 1 0.6 1 0.6 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 1 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 17-2303-2824
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

59 n/a 2 0.5538 Non-Significant Effect28526-001/003Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

8.22%C > TUntransformed 28526-001/003 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0017143 0.0017143 1 0.2364 0.6349 Non-Significant Effect
Error 0.0942857 0.0072528 13

0.096 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.5 10.79 0.6374 Equal VariancesVariances Variance Ratio F Test
0.6049 0.8328 2.8E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9714 0.8 1128526-001/003 7 0.02857 7.78% -2.26%0.9015 1.041

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-001/003 1 Outlier 0.8 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 2 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 15-8232-2399
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

67 n/a 2 0.5000 Non-Significant Effect28526-001/003Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

11.49%C > TUntransformed 28526-001/003 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0025 0.0025 1 0.1628 0.6927 Non-Significant Effect
Error 0.215 0.0153571 14

0.2175 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.583 8.885 0.2337 Equal VariancesVariances Variance Ratio F Test
0.664 0.8408 7.0E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.715 2.586 0.0243 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.925 0.6 1128526-001/003 8 0.05261 16.09% 2.63%0.8006 1.049

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-001/003 1 0.6 0.8 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 3 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 18-7249-9203
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

76 n/a 1 1.0000 Non-Significant Effect25826-002/009Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

6.07%C > TUntransformed 25826-002/009 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 2.333 0.1489 Non-Significant Effect
Error 0.06 0.0042857 14

0.07 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21 8.862 4.3E-04 Unequal VariancesVariances Levene Equality of Variance Test
2.333 8.862 0.1489 Equal VariancesVariances Mod Levene Equality of Variance Test
0.677 0.8408 9.5E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.372 2.586 0.1370 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1125826-002/009 8 0 0.00% -5.26%1 1

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
25826-002/009 1 1 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 4 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:41
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 02-7535-6913
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

72 n/a 2 0.9000 Non-Significant Effect28526-003/008Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

7.64%C > TUntransformed 28526-003/008 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0025 0.0025 1 0.3684 0.5536 Non-Significant Effect
Error 0.095 0.0067857 14

0.0975 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.714 8.885 0.4939 Equal VariancesVariances Variance Ratio F Test
0.611 0.8408 2.1E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.199 2.586 0.2715 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.975 0.8 1128526-003/008 8 0.025 7.25% -2.63%0.9159 1.034

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-003/008 1 0.8 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 5 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 18-2697-3152
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

63 n/a 1 0.8000 Non-Significant Effect28526-004/002Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

6.55%C > TUntransformed 28526-004/002 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0093333 0.0093333 1 2.022 0.1786 Non-Significant Effect
Error 0.06 0.0046154 13

0.0693333 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

18.2 9.074 9.2E-04 Unequal VariancesVariances Levene Equality of Variance Test
1.714 9.33 0.2149 Equal VariancesVariances Mod Levene Equality of Variance Test
0.6814 0.8328 1.6E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-004/002 7 0 0.00% -5.26%1 1

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-004/002 1 1 1 1 1 Outlier 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 6 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 20-4346-1930
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

71 n/a 1 0.6333 Non-Significant Effect28526-004/002Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

11.08%C > TUntransformed 28526-004/002 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 0 1.0000 Non-Significant Effect
Error 0.2 0.0142857 14

0.2 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.333 8.885 0.2861 Equal VariancesVariances Variance Ratio F Test
0.5069 0.8408 2.4E-06 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.031 2.586 0.0024 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.95 0.6 1128526-004/002 8 0.05 14.89% 0.00%0.8318 1.068

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-004/002 1 1 1 1 1 0.6 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 7 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 15-0967-3705
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

63 n/a 1 0.8000 Non-Significant Effect28526-005/007Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

6.55%C > TUntransformed 28526-005/007 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0093333 0.0093333 1 2.022 0.1786 Non-Significant Effect
Error 0.06 0.0046154 13

0.0693333 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

18.2 9.074 9.2E-04 Unequal VariancesVariances Levene Equality of Variance Test
1.714 9.33 0.2149 Equal VariancesVariances Mod Levene Equality of Variance Test
0.6814 0.8328 1.6E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-005/007 7 0 0.00% -5.26%1 1

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-005/007 1 1 1 1 Outlier 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 8 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 00-6649-9990
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

71 n/a 1 0.6333 Non-Significant Effect28526-005/007Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

11.08%C > TUntransformed 28526-005/007 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 0 1.0000 Non-Significant Effect
Error 0.2 0.0142857 14

0.2 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.333 8.885 0.2861 Equal VariancesVariances Variance Ratio F Test
0.5069 0.8408 2.4E-06 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.031 2.586 0.0024 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.95 0.6 1128526-005/007 8 0.05 14.89% 0.00%0.8318 1.068

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-005/007 1 1 1 1 0.6 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 9 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 12-9884-4921
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

72 n/a 2 0.9000 Non-Significant Effect28526-006/010Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

7.64%C > TUntransformed 28526-006/010 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0025 0.0025 1 0.3684 0.5536 Non-Significant Effect
Error 0.095 0.0067857 14

0.0975 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.714 8.885 0.4939 Equal VariancesVariances Variance Ratio F Test
0.611 0.8408 2.1E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.199 2.586 0.2715 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.975 0.8 1128526-006/010 8 0.025 7.25% -2.63%0.9159 1.034

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-006/010 1 0.8 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 10 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 05-2742-6038
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

55 n/a 2 0.3385 Non-Significant Effect28526-007/012Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

9.16%C > TUntransformed 28526-007/012 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0001905 0.0001905 1 0.02114 0.8866 Non-Significant Effect
Error 0.117143 0.009011 13

0.117333 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.111 9.155 0.8811 Equal VariancesVariances Variance Ratio F Test
0.5929 0.8328 2.2E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9429 0.8 1128526-007/012 7 0.03689 10.35% 0.75%0.8526 1.033

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-007/012 1 1 0.8 1 1 1 Outlier 0.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 11 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 08-3307-0037
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

63 n/a 2 0.3564 Non-Significant Effect28526-007/012Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

19.19%C > TUntransformed 28526-007/012 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.04 0.04 1 0.9333 0.3504 Non-Significant Effect
Error 0.6 0.0428571 14

0.64 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

9 8.885 0.0096 Unequal VariancesVariances Variance Ratio F Test
0.6966 0.8408 1.5E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.25 2.586 2.2E-04 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.85 0.2 1128526-007/012 8 0.0982 32.68% 10.53%0.6178 1.082

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-007/012 1 1 0.8 1 1 1 0.2 0.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 12 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 02-1117-7771
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

76 n/a 1 1.0000 Non-Significant Effect28526-008/006Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

6.07%C > TUntransformed 28526-008/006 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 2.333 0.1489 Non-Significant Effect
Error 0.06 0.0042857 14

0.07 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21 8.862 4.3E-04 Unequal VariancesVariances Levene Equality of Variance Test
2.333 8.862 0.1489 Equal VariancesVariances Mod Levene Equality of Variance Test
0.677 0.8408 9.5E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.372 2.586 0.1370 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-008/006 8 0 0.00% -5.26%1 1

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-008/006 1 1 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:00 (p 13 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 14-8107-9828
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

76 n/a 1 1.0000 Non-Significant Effect28526-009/001Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

6.07%C > TUntransformed 28526-009/001 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 2.333 0.1489 Non-Significant Effect
Error 0.06 0.0042857 14

0.07 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21 8.862 4.3E-04 Unequal VariancesVariances Levene Equality of Variance Test
2.333 8.862 0.1489 Equal VariancesVariances Mod Levene Equality of Variance Test
0.677 0.8408 9.5E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.372 2.586 0.1370 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-009/001 8 0 0.00% -5.26%1 1

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-009/001 1 1 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 99 of 214



Report Date: 28 Dec-16 19:00 (p 14 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 00-5656-1551
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

76 n/a 1 1.0000 Non-Significant Effect28526-010/011Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

6.07%C > TUntransformed 28526-010/011 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 2.333 0.1489 Non-Significant Effect
Error 0.06 0.0042857 14

0.07 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

21 8.862 4.3E-04 Unequal VariancesVariances Levene Equality of Variance Test
2.333 8.862 0.1489 Equal VariancesVariances Mod Levene Equality of Variance Test
0.677 0.8408 9.5E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.372 2.586 0.1370 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
1 1 1128526-010/011 8 0 0.00% -5.26%1 1

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-010/011 1 1 1 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:01 (p 15 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:46
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 06-5473-9415
Analysis: Nonparametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

59 n/a 2 0.5538 Non-Significant Effect28526-011/004Control Sed 13 Exact

Alt  HypData Transform Comparison Result PMSD

8.22%C > TUntransformed 28526-011/004 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0017143 0.0017143 1 0.2364 0.6349 Non-Significant Effect
Error 0.0942857 0.0072528 13

0.096 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.5 10.79 0.6374 Equal VariancesVariances Variance Ratio F Test
0.6049 0.8328 2.8E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9714 0.8 1128526-011/004 7 0.02857 7.78% -2.26%0.9015 1.041

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-011/004 1 Outlier 0.8 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:01 (p 16 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:46
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 10-4803-6628
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

67 n/a 2 0.5000 Non-Significant Effect28526-011/004Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

15.27%C > TUntransformed 28526-011/004 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 0.3684 0.5536 Non-Significant Effect
Error 0.38 0.0271429 14

0.39 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.333 8.885 0.0421 Equal VariancesVariances Variance Ratio F Test
0.6569 0.8408 5.9E-05 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.141 2.586 8.2E-04 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9 0.4 1128526-011/004 8 0.07559 23.76% 5.26%0.7213 1.079

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-011/004 1 0.4 0.8 1 1 1 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:01 (p 17 of  17)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:47
Endpoint: Percent Survival CETIS Version: CETISv1.9.2Analysis ID: 12-2872-2297
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

66 n/a 1 0.3564 Non-Significant Effect28526-012/005Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

13.57%C > TUntransformed 28526-012/005 passed percent survival

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.01 0.01 1 0.4667 0.5057 Non-Significant Effect
Error 0.3 0.0214286 14

0.31 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4 8.885 0.0876 Equal VariancesVariances Variance Ratio F Test
0.6981 0.8408 1.6E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.121 2.586 0.3580 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Percent Survival Summary

0.95 0.8 1128526-000 8 0.03273 9.75% 0.00%0.8726 1.027CS
0.9 0.6 1128526-012/005 8 0.06547 20.57% 5.26%0.7452 1.055

CodeSample

Percent Survival Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 1 1 1 1 0.8 0.8 1 1
28526-012/005 1 1 1 0.6 1 0.6 1 1

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 20:23 (p 1 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Batch ID: 06-3835-7832
Start Date: 05 Dec-16 12:00
Ending Date: 23 Dec-16 12:00

Test Type: Plant Survival and Growth

Duration: 18d  0h

Protocol: ASTM E1963-09 (2009) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Lolium perenne

Source: American Meadows

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
03-7317-2292 Days to Germination 28526-001/003 passed days to germinationEqual Variance t Two-Sample Test 0.9237
08-1632-1206 Days to Germination 25826-002/009 passed days to germinationEqual Variance t Two-Sample Test 0.9075
01-5795-8822 Days to Germination 28526-003/008 passed days to germinationEqual Variance t Two-Sample Test 0.9794
00-8276-4539 Days to Germination 28526-004/002 passed days to germinationEqual Variance t Two-Sample Test 0.9280
13-8520-2914 Days to Germination 28526-005/007 passed days to germinationEqual Variance t Two-Sample Test 0.7610
07-7179-6802 Days to Germination 28526-006/010 passed days to germinationEqual Variance t Two-Sample Test 0.8572
17-5465-2864 Days to Germination 28526-007/012 passed days to germinationEqual Variance t Two-Sample Test 0.7135
02-3622-8024 Days to Germination 28526-007/012 passed days to germinationWilcoxon Rank Sum Two-Sample Test 0.5523
20-6414-4079 Days to Germination 28526-008/006 passed days to germinationEqual Variance t Two-Sample Test 0.9080
05-2408-6093 Days to Germination 28526-008/006 passed days to germinationWilcoxon Rank Sum Two-Sample Test 0.8884
02-9929-2633 Days to Germination 28526-009/001 passed days to germinationEqual Variance t Two-Sample Test 0.9652
17-7497-1629 Days to Germination 28526-010/011 passed days to germinationEqual Variance t Two-Sample Test 0.8416
14-3224-9865 Days to Germination 28526-011/004 passed days to germinationEqual Variance t Two-Sample Test 0.0791
11-4450-4967 Days to Germination 28526-011/004 passed days to germinationWilcoxon Rank Sum Two-Sample Test 0.0589
16-2997-0531 Days to Germination 28526-012/005 passed days to germinationEqual Variance t Two-Sample Test 0.4982

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 20:23 (p 2 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Days to Germination Summary

95% LCL 95% UCL %Effect
28526-000 4.981 4.25 5.6 0.51828 10.40%0.18324.548 5.414 0.00%CS
28526-001/003 4.572 4 5.4 0.56188 12.29%0.19864.103 5.042 8.21%
25826-002/009 4.7 4.4 5 0.2398 5.09%0.084524.5 4.9 5.65%
28526-003/008 4.531 4.25 5 0.22838 5.04%0.08074.34 4.722 9.03%
28526-004/002 4.609 4.2 5.4 0.44158 9.58%0.15614.24 4.978 7.48%
28526-005/007 4.809 4.2 5.4 0.42368 8.81%0.14984.455 5.163 3.46%
28526-006/010 4.737 4.4 5.2 0.3428 7.22%0.12094.452 5.023 4.89%
28526-007/012 5.231 4.2 8 1.1938 22.80%0.42164.234 6.228 -5.02%
28526-008/006 4.975 4 8 1.3798 27.72%0.48763.822 6.128 0.13%
28526-009/001 4.575 4.2 5 0.27128 5.93%0.09594.348 4.802 8.16%
28526-010/011 4.65 4 6.2 0.73878 15.89%0.26124.032 5.268 6.65%
28526-011/004 6.019 4.8 10.5 1.878 31.08%0.66134.455 7.582 -20.83%
28526-012/005 4.982 4.2 5.8 0.58988 11.84%0.20854.489 5.476 -0.03%

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-001/003 4.4 4.33 5.25 4 4 4.2 5 5.4
25826-002/009 4.8 5 4.4 4.4 4.8 4.6 4.6 5
28526-003/008 4.6 4.25 5 4.4 4.6 4.4 4.6 4.4
28526-004/002 4.2 4.2 5.4 4.4 4.8 4.67 5 4.2
28526-005/007 4.2 4.6 5.2 4.4 4.67 5.2 5.4 4.8
28526-006/010 4.6 4.5 5.2 4.6 5 4.4 5.2 4.4
28526-007/012 4.2 4.6 5.25 4.4 5.4 5 5 8
28526-008/006 4.2 4.8 4.4 4.2 4 4.2 8 6
28526-009/001 4.4 4.2 4.6 4.4 4.8 4.4 4.8 5
28526-010/011 4.2 4 4.6 6.2 4 4.6 5.2 4.4
28526-011/004 5.2 10.5 5.25 4.8 5.6 4.8 6 6
28526-012/005 4.8 4.2 4.6 4.33 5.8 5.33 5.2 5.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 1 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:20
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 03-7317-2292
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.513 1.761 0.476 0.9237 Non-Significant Effect28526-001/003Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

9.55%C < TUntransformed 28526-001/003 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.668306 0.668306 1 2.288 0.1526 Non-Significant Effect
Error 4.08904 0.292074 14

4.75734 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.175 8.885 0.8366 Equal VariancesVariances Variance Ratio F Test
0.9088 0.8408 0.1115 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.585 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.572 4 5.44.36528526-001/003 8 0.1986 12.29% 8.21%4.103 5.042

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-001/003 4.4 4.33 5.25 4 4 4.2 5 5.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 2 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:20
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 08-1632-1206
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.394 1.761 0.355 0.9075 Non-Significant Effect25826-002/009Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

7.13%C < TUntransformed 25826-002/009 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.316406 0.316406 1 1.943 0.1851 Non-Significant Effect
Error 2.27969 0.162835 14

2.59609 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.699 8.885 0.0586 Equal VariancesVariances Variance Ratio F Test
0.9702 0.8408 0.8414 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.876 2.586 0.7756 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.7 4.4 54.725826-002/009 8 0.08452 5.09% 5.65%4.5 4.9

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
25826-002/009 4.8 5 4.4 4.4 4.8 4.6 4.6 5

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 3 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 01-5795-8822
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.248 1.761 0.353 0.9794 Non-Significant Effect28526-003/008Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

7.08%C < TUntransformed 28526-003/008 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.81 0.81 1 5.053 0.0412 Significant Effect
Error 2.24437 0.160312 14

3.05437 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.154 8.885 0.0460 Equal VariancesVariances Variance Ratio F Test
0.9419 0.8408 0.3733 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.89 2.586 0.7435 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.531 4.25 54.528526-003/008 8 0.0807 5.04% 9.03%4.34 4.722

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-003/008 4.6 4.25 5 4.4 4.6 4.4 4.6 4.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 4 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 00-8276-4539
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.548 1.761 0.424 0.9280 Non-Significant Effect28526-004/002Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.51%C < TUntransformed 28526-004/002 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.555025 0.555025 1 2.395 0.1440 Non-Significant Effect
Error 3.24398 0.231713 14

3.799 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.378 8.885 0.6831 Equal VariancesVariances Variance Ratio F Test
0.9531 0.8408 0.5405 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.701 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.609 4.2 5.44.53528526-004/002 8 0.1561 9.58% 7.48%4.24 4.978

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-004/002 4.2 4.2 5.4 4.4 4.8 4.67 5 4.2

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 5 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 13-8520-2914
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.7289 1.761 0.417 0.7610 Non-Significant Effect28526-005/007Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.37%C < TUntransformed 28526-005/007 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.119025 0.119025 1 0.5314 0.4781 Non-Significant Effect
Error 3.13597 0.223998 14

3.255 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.496 8.885 0.6081 Equal VariancesVariances Variance Ratio F Test
0.9228 0.8408 0.1874 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.599 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.809 4.2 5.44.73528526-005/007 8 0.1498 8.81% 3.46%4.455 5.163

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-005/007 4.2 4.6 5.2 4.4 4.67 5.2 5.4 4.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 6 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 07-7179-6802
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.11 1.761 0.387 0.8572 Non-Significant Effect28526-006/010Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

7.76%C < TUntransformed 28526-006/010 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.237656 0.237656 1 1.233 0.2855 Non-Significant Effect
Error 2.69844 0.192745 14

2.93609 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.296 8.885 0.2952 Equal VariancesVariances Variance Ratio F Test
0.9319 0.8408 0.2610 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.724 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.737 4.4 5.24.628526-006/010 8 0.1209 7.22% 4.89%4.452 5.023

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-006/010 4.6 4.5 5.2 4.6 5 4.4 5.2 4.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 7 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 17-5465-2864
Analysis: Parametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.5783 1.771 0.446 0.7135 Non-Significant Effect28526-007/012Control Sed 13 CDF

Alt  HypData Transform Comparison Result PMSD

8.95%C < TUntransformed 28526-007/012 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0790745 0.0790745 1 0.3345 0.5729 Non-Significant Effect
Error 3.07326 0.236405 13

3.15233 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.35 10.79 0.7306 Equal VariancesVariances Variance Ratio F Test
0.9289 0.8328 0.2629 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.836 4.2 5.4528526-007/012 7 0.1686 9.22% 2.92%4.423 5.248

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-007/012 4.2 4.6 5.25 4.4 5.4 5 5 Outlier

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 8 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 02-3622-8024
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

69 n/a 3 0.5523 Non-Significant Effect28526-007/012Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

16.25%C < TUntransformed 28526-007/012 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.25 0.25 1 0.2957 0.5951 Non-Significant Effect
Error 11.8344 0.845312 14

12.0844 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.296 8.885 0.0429 Equal VariancesVariances Variance Ratio F Test
0.8071 0.8408 0.0034 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.117 2.586 0.0011 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
5.231 4.2 8528526-007/012 8 0.4216 22.80% -5.02%4.234 6.228

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-007/012 4.2 4.6 5.25 4.4 5.4 5 5 8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 9 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 20-6414-4079
Analysis: Parametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.403 1.771 0.553 0.9080 Non-Significant Effect28526-008/006Control Sed 13 CDF

Alt  HypData Transform Comparison Result PMSD

11.11%C < TUntransformed 28526-008/006 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.717503 0.717503 1 1.969 0.1840 Non-Significant Effect
Error 4.73683 0.364372 13

5.45433 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.773 9.155 0.4705 Equal VariancesVariances Variance Ratio F Test
0.9056 0.8328 0.1160 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.543 4 64.228526-008/006 7 0.2608 15.19% 8.80%3.905 5.181

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-008/006 4.2 4.8 4.4 4.2 4 4.2 Outlier 6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 10 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 05-2408-6093
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

79.5 n/a 2 0.8884 Non-Significant Effect28526-008/006Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

18.42%C < TUntransformed 28526-008/006 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0001563 0.0001563 1 0.000144 0.9906 Non-Significant Effect
Error 15.1947 1.08533 14

15.1948 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.084 8.885 0.0193 Equal VariancesVariances Variance Ratio F Test
0.8001 0.8408 0.0027 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.006 2.586 0.0030 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.975 4 84.328526-008/006 8 0.4876 27.72% 0.13%3.822 6.128

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-008/006 4.2 4.8 4.4 4.2 4 4.2 8 6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 11 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 02-9929-2633
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.965 1.761 0.364 0.9652 Non-Significant Effect28526-009/001Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

7.31%C < TUntransformed 28526-009/001 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.660156 0.660156 1 3.859 0.0696 Non-Significant Effect
Error 2.39469 0.171049 14

3.05484 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.65 8.885 0.1092 Equal VariancesVariances Variance Ratio F Test
0.9524 0.8408 0.5281 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.83 2.586 0.8820 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.575 4.2 54.528526-009/001 8 0.0959 5.93% 8.16%4.348 4.802

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-009/001 4.4 4.2 4.6 4.4 4.8 4.4 4.8 5

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 12 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 17-7497-1629
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.038 1.761 0.562 0.8416 Non-Significant Effect28526-010/011Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

11.28%C < TUntransformed 28526-010/011 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.438907 0.438907 1 1.078 0.3167 Non-Significant Effect
Error 5.69969 0.40712 14

6.13859 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.032 8.885 0.3700 Equal VariancesVariances Variance Ratio F Test
0.9064 0.8408 0.1019 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.515 2.586 0.0715 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.65 4 6.24.528526-010/011 8 0.2612 15.89% 6.65%4.032 5.268

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-010/011 4.2 4 4.6 6.2 4 4.6 5.2 4.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 13 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 14-3224-9865
Analysis: Parametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.497 1.771 0.47 0.0791 Non-Significant Effect28526-011/004Control Sed 13 CDF

Alt  HypData Transform Comparison Result PMSD

9.44%C < TUntransformed 28526-011/004 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.58936 0.58936 1 2.241 0.1583 Non-Significant Effect
Error 3.41897 0.262998 13

4.00833 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.047 10.79 0.9719 Equal VariancesVariances Variance Ratio F Test
0.8886 0.8328 0.0638 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
5.379 4.8 65.2528526-011/004 7 0.1914 9.42% -7.98%4.91 5.847

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-011/004 5.2 Outlier 5.25 4.8 5.6 4.8 6 6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 14 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:21
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 11-4450-4967
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

53 n/a 3 0.0589 Non-Significant Effect28526-011/004Control Sed 14 Exact

Alt  HypData Transform Comparison Result PMSD

24.26%C < TUntransformed 28526-011/004 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4.30562 4.30562 1 2.286 0.1528 Non-Significant Effect
Error 26.3694 1.88353 14

30.675 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

13.03 8.885 0.0031 Unequal VariancesVariances Variance Ratio F Test
0.6908 0.8408 1.3E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.38 2.586 3.0E-05 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
6.019 4.8 10.55.42528526-011/004 8 0.6613 31.08% -20.83%4.455 7.582

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-011/004 5.2 10.5 5.25 4.8 5.6 4.8 6 6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 20:24 (p 15 of  15)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 20:22
Endpoint: Days to Germination CETIS Version: CETISv1.9.2Analysis ID: 16-2997-0531
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.004503 1.761 0.489 0.4982 Non-Significant Effect28526-012/005Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

9.82%C < TUntransformed 28526-012/005 passed days to germination

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 6.249E-06 6.249E-06 1 2.03E-05 0.9965 Non-Significant Effect
Error 4.31504 0.308217 14

4.31504 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.296 8.885 0.7413 Equal VariancesVariances Variance Ratio F Test
0.9296 0.8408 0.2401 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.524 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Days to Germination Summary

4.981 4.25 5.64.928526-000 8 0.1832 10.40% 0.00%4.548 5.414CS
4.982 4.2 5.8528526-012/005 8 0.2085 11.84% -0.03%4.489 5.476

CodeSample

Days to Germination Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 4.8 5.4 5.6 4.8 5 4.25 5.6 4.4
28526-012/005 4.8 4.2 4.6 4.33 5.8 5.33 5.2 5.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 19:02 (p 1 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Batch ID: 06-3835-7832
Start Date: 05 Dec-16 12:00
Ending Date: 23 Dec-16 12:00

Test Type: Plant Survival and Growth

Duration: 18d  0h

Protocol: ASTM E1963-09 (2009) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Lolium perenne

Source: American Meadows

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
09-6184-3769 Plant Height 28526-001/003 failed plant heightEqual Variance t Two-Sample Test 0.0044
19-4468-4004 Plant Height 25826-002/009 failed plant heightEqual Variance t Two-Sample Test 1.3E-05
08-1934-6593 Plant Height 28526-003/008 failed plant heightEqual Variance t Two-Sample Test 3.1E-07
07-8363-7092 Plant Height 28526-004/002 failed plant heightEqual Variance t Two-Sample Test 2.6E-04
21-0757-8552 Plant Height 28526-005/007 failed plant heightEqual Variance t Two-Sample Test <1.0E-37
20-3082-8381 Plant Height 28526-006/010 failed plant heightEqual Variance t Two-Sample Test <1.0E-37
02-7690-4289 Plant Height 28526-007/012 failed plant heightEqual Variance t Two-Sample Test <1.0E-37
15-9999-5524 Plant Height 28526-008/006 failed plant heightEqual Variance t Two-Sample Test 1.8E-04
14-0928-4932 Plant Height 28526-009/001 failed plant heightEqual Variance t Two-Sample Test <1.0E-37
10-4738-9689 Plant Height 28526-010/011 failed plant heightEqual Variance t Two-Sample Test 2.4E-06
04-3494-1381 Plant Height 28526-011/004 failed plant heightEqual Variance t Two-Sample Test 8.1E-07
04-8896-3995 Plant Height 28526-011/004 failed plant heightEqual Variance t Two-Sample Test <1.0E-37
02-7999-3352 Plant Height 28526-012/005 failed plant heightEqual Variance t Two-Sample Test 1.5E-07

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 19:02 (p 2 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Plant Height Summary

95% LCL 95% UCL %Effect
28526-000 139.8 126 157.2 12.058 8.62%4.261129.7 149.8 0.00%CS
28526-001/003 120.4 102.2 143.7 13.338 11.07%4.714109.3 131.6 13.82%
25826-002/009 105.7 95 124.2 10.048 9.50%3.5597.33 114.1 24.35%
28526-003/008 95.99 85.4 106.6 7.9978 8.33%2.82789.3 102.7 31.32%
28526-004/002 109 75.4 127.5 15.268 14.00%5.39496.26 121.8 22.00%
28526-005/007 80.75 71.8 96 8.7468 10.83%3.09273.44 88.06 42.22%
28526-006/010 87.41 78.6 100.8 8.4138 9.62%2.97480.38 94.45 37.46%
28526-007/012 65.25 51.8 79 8.3758 12.84%2.96158.25 72.25 53.31%
28526-008/006 111.2 89.8 132.6 12.368 11.11%4.369100.9 121.5 20.44%
28526-009/001 69.15 61.6 76.4 5.0778 7.34%1.79564.91 73.39 50.52%
28526-010/011 103 92.2 112.2 8.0428 7.81%2.84396.28 109.7 26.30%
28526-011/004 82.41 45 98.6 16.688 20.24%5.89768.47 96.36 41.03%
28526-012/005 76.77 52.2 95.2 15.458 20.13%5.46363.86 89.69 45.07%

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-001/003 102.2 143.7 133.5 111 118 125.4 111.8 118
25826-002/009 104.2 106 114.8 124.2 108 95 96.6 97
28526-003/008 85.4 95.5 89.8 99.8 98.8 105 87 106.6
28526-004/002 104.4 117.8 127.5 112 112.2 75.4 115.2 107.6
28526-005/007 78.2 80.8 75.4 75 96 71.8 92.4 76.4
28526-006/010 87.2 89.5 83.4 78.8 98.4 82.6 78.6 100.8
28526-007/012 65.2 68 69 68.4 55.8 64.8 79 51.8
28526-008/006 102.6 115.4 132.6 117.6 113.6 107.4 89.8 110.6
28526-009/001 69.8 61.6 67.6 67 71.8 76.4 64.2 74.8
28526-010/011 110.8 105.2 96.4 92.8 112.2 92.2 106 108.4
28526-011/004 78.6 45 94.3 87 98.6 80.2 83 92.6
28526-012/005 78.2 95.2 91.6 78.7 88.3 52.2 58.2 71.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:02 (p 1 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:39
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 09-6184-3769
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.039 1.761 11.19 0.0044 Significant Effect28526-001/003*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.01%C > TUntransformed 28526-001/003 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1491.89 1491.89 1 9.237 0.0088 Significant Effect
Error 2261.2 161.514 14

3753.09 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.224 8.885 0.7964 Equal VariancesVariances Variance Ratio F Test
0.9537 0.8408 0.5506 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.894 2.586 0.7366 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
120.4 102.2 143.711828526-001/003 8 4.714 11.07% 13.82%109.3 131.6

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-001/003 102.2 143.7 133.5 111 118 125.4 111.8 118

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 2 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 19-4468-4004
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.138 1.761 9.768 1.3E-05 Significant Effect25826-002/009*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

6.99%C > TUntransformed 25826-002/009 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4634.21 4634.21 1 37.67 2.6E-05 Significant Effect
Error 1722.31 123.022 14

6356.52 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.441 8.885 0.6420 Equal VariancesVariances Variance Ratio F Test
0.9209 0.8408 0.1744 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.724 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
105.7 95 124.2105.125826-002/009 8 3.55 9.50% 24.35%97.33 114.1

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
25826-002/009 104.2 106 114.8 124.2 108 95 96.6 97

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 3 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:41
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 08-1934-6593
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.561 1.761 9.007 3.1E-07 Significant Effect28526-003/008*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

6.44%C > TUntransformed 28526-003/008 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 7665 7665 1 73.28 6.2E-07 Significant Effect
Error 1464.33 104.595 14

9129.33 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.271 8.885 0.3014 Equal VariancesVariances Variance Ratio F Test
0.9474 0.8408 0.4498 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.765 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
95.99 85.4 106.697.1528526-003/008 8 2.827 8.33% 31.32%89.3 102.7

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-003/008 85.4 95.5 89.8 99.8 98.8 105 87 106.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 4 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:41
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 07-8363-7092
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.473 1.761 12.11 2.6E-04 Significant Effect28526-004/002*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.66%C > TUntransformed 28526-004/002 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3782.25 3782.25 1 20.01 5.3E-04 Significant Effect
Error 2646.09 189.006 14

6428.34 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.603 8.885 0.5488 Equal VariancesVariances Variance Ratio F Test
0.9461 0.8408 0.4301 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.531 2.586 0.0661 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
109 75.4 127.5112.128526-004/002 8 5.394 14.00% 22.00%96.26 121.8

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-004/002 104.4 117.8 127.5 112 112.2 75.4 115.2 107.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 5 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 21-0757-8552
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

11.21 1.761 9.273 <1.0E-37 Significant Effect28526-005/007*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

6.63%C > TUntransformed 28526-005/007 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 13929.9 13929.9 1 125.6 <1.0E-37 Significant Effect
Error 1552.14 110.867 14

15482 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.898 8.885 0.4169 Equal VariancesVariances Variance Ratio F Test
0.9096 0.8408 0.1147 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.714 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
80.75 71.8 9677.328526-005/007 8 3.092 10.83% 42.22%73.44 88.06

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-005/007 78.2 80.8 75.4 75 96 71.8 92.4 76.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 6 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 20-3082-8381
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

10.07 1.761 9.152 <1.0E-37 Significant Effect28526-006/010*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

6.55%C > TUntransformed 28526-006/010 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 10962.1 10962.1 1 101.5 <1.0E-37 Significant Effect
Error 1512.09 108.006 14

12474.2 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.052 8.885 0.3637 Equal VariancesVariances Variance Ratio F Test
0.9288 0.8408 0.2336 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.737 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
87.41 78.6 100.885.328526-006/010 8 2.974 9.62% 37.46%80.38 94.45

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-006/010 87.2 89.5 83.4 78.8 98.4 82.6 78.6 100.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 7 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 02-7690-4289
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

14.36 1.761 9.139 <1.0E-37 Significant Effect28526-007/012*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

6.54%C > TUntransformed 28526-007/012 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 22208.5 22208.5 1 206.2 <1.0E-37 Significant Effect
Error 1507.66 107.69 14

23716.1 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.07 8.885 0.3578 Equal VariancesVariances Variance Ratio F Test
0.9427 0.8408 0.3836 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.739 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
65.25 51.8 7966.628526-007/012 8 2.961 12.84% 53.31%58.25 72.25

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-007/012 65.2 68 69 68.4 55.8 64.8 79 51.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 8 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 15-9999-5524
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.68 1.761 10.75 1.8E-04 Significant Effect28526-008/006*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

7.69%C > TUntransformed 28526-008/006 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3263.27 3263.27 1 21.9 3.5E-04 Significant Effect
Error 2085.68 148.977 14

5348.94 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.052 8.885 0.9488 Equal VariancesVariances Variance Ratio F Test
0.9864 0.8408 0.9948 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.815 2.586 0.9201 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
111.2 89.8 132.6112.128526-008/006 8 4.369 11.11% 20.44%100.9 121.5

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-008/006 102.6 115.4 132.6 117.6 113.6 107.4 89.8 110.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 9 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 14-0928-4932
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

15.27 1.761 8.143 <1.0E-37 Significant Effect28526-009/001*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

5.83%C > TUntransformed 28526-009/001 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 19944.5 19944.5 1 233.2 <1.0E-37 Significant Effect
Error 1197.1 85.507 14

21141.6 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.634 8.885 0.0363 Equal VariancesVariances Variance Ratio F Test
0.9731 0.8408 0.8856 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.952 2.586 0.6196 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
69.15 61.6 76.468.728526-009/001 8 1.795 7.34% 50.52%64.91 73.39

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-009/001 69.8 61.6 67.6 67 71.8 76.4 64.2 74.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 10 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 10-4738-9689
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.177 1.761 9.022 2.4E-06 Significant Effect28526-010/011*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

6.46%C > TUntransformed 28526-010/011 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5405.93 5405.93 1 51.51 4.7E-06 Significant Effect
Error 1469.36 104.954 14

6875.28 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.246 8.885 0.3079 Equal VariancesVariances Variance Ratio F Test
0.9405 0.8408 0.3554 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.762 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
103 92.2 112.2105.628526-010/011 8 2.843 7.81% 26.30%96.28 109.7

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-010/011 110.8 105.2 96.4 92.8 112.2 92.2 106 108.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 11 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 04-8896-3995
Analysis: Parametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.808 1.771 9.391 <1.0E-37 Significant Effect28526-011/004*Control Sed 13 CDF

Alt  HypData Transform Comparison Result PMSD

6.72%C > TUntransformed 28526-011/004 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 10097 10097 1 96.19 2.3E-07 Significant Effect
Error 1364.64 104.972 13

11461.6 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.504 10.79 0.2836 Equal VariancesVariances Variance Ratio F Test
0.9486 0.8328 0.5025 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
87.76 78.6 98.68728526-011/004 7 2.878 8.68% 37.21%80.71 94.8

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-011/004 78.6 Outlier 94.3 87 98.6 80.2 83 92.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 12 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 04-3494-1381
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.883 1.761 12.81 8.1E-07 Significant Effect28526-011/004*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

9.17%C > TUntransformed 28526-011/004 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 13156.1 13156.1 1 62.13 1.6E-06 Significant Effect
Error 2964.29 211.735 14

16120.4 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.916 8.885 0.4105 Equal VariancesVariances Variance Ratio F Test
0.9163 0.8408 0.1469 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.661 2.586 0.0332 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
82.41 45 98.68528526-011/004 8 5.897 20.24% 41.03%68.47 96.36

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-011/004 78.6 45 94.3 87 98.6 80.2 83 92.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:03 (p 13 of  13)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:47
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 02-7999-3352
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.091 1.761 12.2 1.5E-07 Significant Effect28526-012/005*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.73%C > TUntransformed 28526-012/005 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 15869.7 15869.7 1 82.65 3.0E-07 Significant Effect
Error 2688.17 192.012 14

18557.9 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.644 8.885 0.5276 Equal VariancesVariances Variance Ratio F Test
0.9539 0.8408 0.5534 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.836 2.586 0.8684 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

139.8 126 157.2136.928526-000 8 4.261 8.62% 0.00%129.7 149.8CS
76.77 52.2 95.278.4528526-012/005 8 5.463 20.13% 45.07%63.86 89.69

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-012/005 78.2 95.2 91.6 78.7 88.3 52.2 58.2 71.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 16 Jan-17 11:09 (p 1 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Batch ID: 06-3835-7832
Start Date: 05 Dec-16 12:00
Ending Date: 23 Dec-16 12:00

Test Type: Plant Survival and Growth

Duration: 18d  0h

Protocol: ASTM E1963-09 (2009) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Lolium perenne

Source: American Meadows

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
12-5405-8711 Plant Height 25826-002/009 failed plant heightEqual Variance t Two-Sample Test 0.0129
21-3642-3828 Plant Height 28526-003/008 failed plant heightEqual Variance t Two-Sample Test 2.7E-04
19-4231-3203 Plant Height 28526-004/002 passed plant heightEqual Variance t Two-Sample Test 0.0663
11-3579-0028 Plant Height 28526-005/007 failed plant heightEqual Variance t Two-Sample Test 2.9E-06
20-1239-6817 Plant Height 28526-006/010 failed plant heightEqual Variance t Two-Sample Test 1.8E-05
01-7532-5858 Plant Height 28526-007/012 failed plant heightEqual Variance t Two-Sample Test <1.0E-37
00-7779-7619 Plant Height 28526-008/006 passed plant heightEqual Variance t Two-Sample Test 0.0861
00-6144-7549 Plant Height 28526-009/001 failed plant heightEqual Variance t Two-Sample Test <1.0E-37
08-2371-7071 Plant Height 28526-010/011 failed plant heightEqual Variance t Two-Sample Test 0.0034
19-3683-3186 Plant Height 28526-011/004 failed plant heightEqual Variance t Two-Sample Test 9.1E-05
20-1264-0354 Plant Height 28526-012/005 failed plant heightEqual Variance t Two-Sample Test 1.5E-05

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 16 Jan-17 11:09 (p 2 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Plant Height Summary

95% LCL 95% UCL %Effect
28526-000 139.8 126 157.2 12.058 8.62%4.261129.7 149.8 0.00%CS
28526-001/003 120.4 102.2 143.7 13.338 11.07%4.714109.3 131.6 13.82%R1
25826-002/009 105.7 95 124.2 10.048 9.50%3.5597.33 114.1 24.35%
28526-003/008 95.99 85.4 106.6 7.9978 8.33%2.82789.3 102.7 31.32%
28526-004/002 109 75.4 127.5 15.268 14.00%5.39496.26 121.8 22.00%
28526-005/007 80.75 71.8 96 8.7468 10.83%3.09273.44 88.06 42.22%
28526-006/010 87.41 78.6 100.8 8.4138 9.62%2.97480.38 94.45 37.46%
28526-007/012 65.25 51.8 79 8.3758 12.84%2.96158.25 72.25 53.31%
28526-008/006 111.2 89.8 132.6 12.368 11.11%4.369100.9 121.5 20.44%
28526-009/001 69.15 61.6 76.4 5.0778 7.34%1.79564.91 73.39 50.52%
28526-010/011 103 92.2 112.2 8.0428 7.81%2.84396.28 109.7 26.30%
28526-011/004 82.41 45 98.6 16.688 20.24%5.89768.47 96.36 41.03%
28526-012/005 76.77 52.2 95.2 15.458 20.13%5.46363.86 89.69 45.07%

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
28526-000 CS 147.8 127.4 154 140.4 133.5 131.8 126 157.2
28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
25826-002/009 104.2 106 114.8 124.2 108 95 96.6 97
28526-003/008 85.4 95.5 89.8 99.8 98.8 105 87 106.6
28526-004/002 104.4 117.8 127.5 112 112.2 75.4 115.2 107.6
28526-005/007 78.2 80.8 75.4 75 96 71.8 92.4 76.4
28526-006/010 87.2 89.5 83.4 78.8 98.4 82.6 78.6 100.8
28526-007/012 65.2 68 69 68.4 55.8 64.8 79 51.8
28526-008/006 102.6 115.4 132.6 117.6 113.6 107.4 89.8 110.6
28526-009/001 69.8 61.6 67.6 67 71.8 76.4 64.2 74.8
28526-010/011 110.8 105.2 96.4 92.8 112.2 92.2 106 108.4
28526-011/004 78.6 45 94.3 87 98.6 80.2 83 92.6
28526-012/005 78.2 95.2 91.6 78.7 88.3 52.2 58.2 71.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:10 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 12-5405-8711
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.495 1.761 10.39 0.0129 Significant Effect25826-002/009*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.63%C > TUntransformed 25826-002/009 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 867.303 867.303 1 6.226 0.0257 Significant Effect
Error 1950.23 139.302 14

2817.54 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.764 8.885 0.4717 Equal VariancesVariances Variance Ratio F Test
0.9502 0.8408 0.4934 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
105.7 95 124.225826-002/009 8 3.55 9.50% 12.22%97.33 114.1

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
25826-002/009 104.2 106 114.8 124.2 108 95 96.6 97

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:11 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 21-3642-3828
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.45 1.761 9.682 2.7E-04 Significant Effect28526-003/008*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.04%C > TUntransformed 28526-003/008 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2393.66 2393.66 1 19.8 5.5E-04 Significant Effect
Error 1692.25 120.875 14

4085.9 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.78 8.885 0.2008 Equal VariancesVariances Variance Ratio F Test
0.9756 0.8408 0.9188 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
95.99 85.4 106.628526-003/008 8 2.827 8.33% 20.31%89.3 102.7

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-003/008 85.4 95.5 89.8 99.8 98.8 105 87 106.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 139 of 214



Report Date: 16 Jan-17 11:11 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 19-4231-3203
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.597 1.761 12.62 0.0663 Non-Significant Effect28526-004/002Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

10.48%C > TUntransformed 28526-004/002 passed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 523.266 523.266 1 2.549 0.1327 Non-Significant Effect
Error 2874.01 205.286 14

3397.27 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.309 8.885 0.7312 Equal VariancesVariances Variance Ratio F Test
0.9635 0.8408 0.7247 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
109 75.4 127.528526-004/002 8 5.394 14.00% 9.50%96.26 121.8

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-004/002 104.4 117.8 127.5 112 112.2 75.4 115.2 107.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:13 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 11-3579-0028
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.042 1.761 9.93 2.9E-06 Significant Effect28526-005/007*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.24%C > TUntransformed 28526-005/007 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 6304.36 6304.36 1 49.58 5.9E-06 Significant Effect
Error 1780.06 127.147 14

8084.42 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.324 8.885 0.2883 Equal VariancesVariances Variance Ratio F Test
0.9349 0.8408 0.2915 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
80.75 71.8 9628526-005/007 8 3.092 10.83% 32.96%73.44 88.06

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-005/007 78.2 80.8 75.4 75 96 71.8 92.4 76.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:12 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 20-1239-6817
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.927 1.761 9.818 1.8E-05 Significant Effect28526-006/010*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.15%C > TUntransformed 28526-006/010 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 4365.91 4365.91 1 35.13 3.7E-05 Significant Effect
Error 1740.01 124.286 14

6105.91 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.512 8.885 0.2474 Equal VariancesVariances Variance Ratio F Test
0.9518 0.8408 0.5181 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
87.41 78.6 100.828526-006/010 8 2.974 9.62% 27.43%80.38 94.45

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-006/010 87.2 89.5 83.4 78.8 98.4 82.6 78.6 100.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:12 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 01-7532-5858
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.915 1.761 9.805 <1.0E-37 Significant Effect28526-007/012*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.14%C > TUntransformed 28526-007/012 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 12188.2 12188.2 1 98.32 <1.0E-37 Significant Effect
Error 1735.58 123.97 14

13923.7 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.535 8.885 0.2429 Equal VariancesVariances Variance Ratio F Test
0.9718 0.8408 0.8670 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
65.25 51.8 7928526-007/012 8 2.961 12.84% 45.83%58.25 72.25

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-007/012 65.2 68 69 68.4 55.8 64.8 79 51.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:14 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 00-7779-7619
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.439 1.761 11.32 0.0861 Non-Significant Effect28526-008/006Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

9.40%C > TUntransformed 28526-008/006 passed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 342.25 342.25 1 2.071 0.1721 Non-Significant Effect
Error 2313.6 165.257 14

2655.85 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.164 8.885 0.8462 Equal VariancesVariances Variance Ratio F Test
0.9672 0.8408 0.7920 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
111.2 89.8 132.628526-008/006 8 4.369 11.11% 7.68%100.9 121.5

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-008/006 102.6 115.4 132.6 117.6 113.6 107.4 89.8 110.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:13 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 00-6144-7549
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

10.17 1.761 8.885 <1.0E-37 Significant Effect28526-009/001*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

7.38%C > TUntransformed 28526-009/001 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 10526.8 10526.8 1 103.4 <1.0E-37 Significant Effect
Error 1425.02 101.787 14

11951.8 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

6.897 8.885 0.0208 Equal VariancesVariances Variance Ratio F Test
0.9656 0.8408 0.7637 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
69.15 61.6 76.428526-009/001 8 1.795 7.34% 42.59%64.91 73.39

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-009/001 69.8 61.6 67.6 67 71.8 76.4 64.2 74.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:15 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 08-2371-7071
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.17 1.761 9.697 0.0034 Significant Effect28526-010/011*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

8.05%C > TUntransformed 28526-010/011 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1218.01 1218.01 1 10.05 0.0068 Significant Effect
Error 1697.28 121.234 14

2915.29 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.749 8.885 0.2055 Equal VariancesVariances Variance Ratio F Test
0.9748 0.8408 0.9085 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
103 92.2 112.228526-010/011 8 2.843 7.81% 14.49%96.28 109.7

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-010/011 110.8 105.2 96.4 92.8 112.2 92.2 106 108.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:14 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 20-1264-0354
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.052 1.761 12.71 1.5E-05 Significant Effect28526-012/005*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

10.55%C > TUntransformed 28526-012/005 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 7630.02 7630.02 1 36.63 3.0E-05 Significant Effect
Error 2916.09 208.292 14

10546.1 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.343 8.885 0.7070 Equal VariancesVariances Variance Ratio F Test
0.9744 0.8408 0.9041 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
76.77 52.2 95.228526-012/005 8 5.463 20.13% 36.26%63.86 89.69

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-012/005 78.2 95.2 91.6 78.7 88.3 52.2 58.2 71.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 11:15 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Plant Height CETIS Version: CETISv1.9.2Analysis ID: 19-3683-3186
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.038 1.761 13.3 9.1E-05 Significant Effect28526-011/004*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

11.04%C > TUntransformed 28526-011/004 failed plant height

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 5787.41 5787.41 1 25.38 1.8E-04 Significant Effect
Error 3192.21 228.015 14

8979.61 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.565 8.885 0.5691 Equal VariancesVariances Variance Ratio F Test
0.9442 0.8408 0.4037 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Plant Height Summary

120.4 102.2 143.728526-001/003 8 4.714 11.07% 0.00%109.3 131.6R1
82.41 45 98.628526-011/004 8 5.897 20.24% 31.58%68.47 96.36

CodeSample

Plant Height Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 102.2 143.7 133.5 111 118 125.4 111.8 118
28526-011/004 78.6 45 94.3 87 98.6 80.2 83 92.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 18:50 (p 1 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Batch ID: 06-3835-7832
Start Date: 05 Dec-16 12:00
Ending Date: 23 Dec-16 12:00

Test Type: Plant Survival and Growth

Duration: 18d  0h

Protocol: ASTM E1963-09 (2009) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Lolium perenne

Source: American Meadows

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
07-2450-6151 Biomass-Above Ground 28526-001/003 failed biomass-above groundEqual Variance t Two-Sample Test 4.0E-04
10-6550-4350 Biomass-Above Ground 25826-002/009 failed biomass-above groundEqual Variance t Two-Sample Test 8.6E-06
11-1532-2352 Biomass-Above Ground 28526-003/008 failed biomass-above groundUnequal Variance t Two-Sample Test 1.3E-04
13-4495-7082 Biomass-Above Ground 28526-004/002 failed biomass-above groundUnequal Variance t Two-Sample Test 2.2E-04
21-0924-2962 Biomass-Above Ground 28526-005/007 failed biomass-above groundUnequal Variance t Two-Sample Test 2.7E-05
09-2039-0376 Biomass-Above Ground 28526-006/010 failed biomass-above groundUnequal Variance t Two-Sample Test 4.1E-05
05-7230-0714 Biomass-Above Ground 28526-007/012 failed biomass-above groundUnequal Variance t Two-Sample Test 1.2E-05
06-4113-9940 Biomass-Above Ground 28526-008/006 failed biomass-above groundEqual Variance t Two-Sample Test 0.0155
04-5983-6145 Biomass-Above Ground 28526-009/001 failed biomass-above groundUnequal Variance t Two-Sample Test 1.6E-05
21-0434-5464 Biomass-Above Ground 28526-010/011 failed biomass-above groundUnequal Variance t Two-Sample Test 1.8E-04
13-5928-8423 Biomass-Above Ground 28526-011/004 failed biomass-above groundEqual Variance t Two-Sample Test 2.2E-07
02-9219-9539 Biomass-Above Ground 28526-012/005 failed biomass-above groundUnequal Variance t Two-Sample Test 1.8E-05

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 18:50 (p 2 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Biomass-Above Ground Summary

95% LCL 95% UCL %Effect
28526-000 14.11 10.34 18.14 3.448 24.37%1.21611.24 16.99 0.00%CS
28526-001/003 8.48 5.66 10.31 1.4898 17.56%0.52667.235 9.726 39.91%
25826-002/009 5.681 3.358 7.496 1.4648 25.78%0.51784.457 6.906 59.75%
28526-003/008 5.685 4.552 6.512 0.75388 13.26%0.26655.055 6.315 59.72%
28526-004/002 6.821 5.416 8.83 1.0728 15.72%0.37915.925 7.717 51.67%
28526-005/007 3.474 3.022 4.004 0.37878 10.90%0.13393.157 3.79 75.39%
28526-006/010 3.929 2.818 5.376 0.85418 21.74%0.3023.215 4.643 72.16%
28526-007/012 1.861 0.534 2.656 0.69858 37.53%0.24691.277 2.445 86.81%
28526-008/006 10.68 7.15 12.58 2.1388 20.01%0.75588.896 12.47 24.31%
28526-009/001 2.578 2.23 3.038 0.3028 11.72%0.10682.325 2.831 81.73%
28526-010/011 6.667 5.484 8.21 0.93548 14.03%0.33075.885 7.449 52.76%
28526-011/004 2.805 0.06802 3.77 1.1858 42.24%0.4191.815 3.796 80.12%
28526-012/005 2.753 1.998 3.764 0.59728 21.69%0.21112.254 3.252 80.49%

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-001/003 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
25826-002/009 7.062 4.62 7.496 6.51 6.616 5.388 4.4 3.358
28526-003/008 5.872 5.522 4.83 6.354 6.512 6.494 4.552 5.346
28526-004/002 7.234 7.336 6.084 6.314 7.294 5.416 6.06 8.83
28526-005/007 3.896 4.004 3.14 3.104 3.022 3.764 3.476 3.384
28526-006/010 4.448 2.926 3.804 3.658 3.838 4.566 2.818 5.376
28526-007/012 2.334 2.656 1.9 2.452 1.712 2.06 0.534 1.24
28526-008/006 12.31 11.25 11.81 11.25 12.58 11.65 7.15 7.458
28526-009/001 2.974 2.372 2.56 2.23 2.688 2.472 2.29 3.038
28526-010/011 7.528 7.066 6.492 5.588 8.21 6.784 5.484 6.182
28526-011/004 2.968 0.06802 2.652 3.686 3.77 3.456 2.666 3.178
28526-012/005 2.982 3.764 3.352 2.144 2.538 1.998 2.768 2.478

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 1 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 07-2450-6151
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.251 1.761 2.334 4.0E-04 Significant Effect28526-001/003*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

16.54%C > TUntransformed 28526-001/003 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 126.934 126.934 1 18.07 8.1E-04 Significant Effect
Error 98.3455 7.02468 14

225.28 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.333 8.885 0.0421 Equal VariancesVariances Variance Ratio F Test
0.9422 0.8408 0.3770 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.571 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
8.48 5.66 10.318.69728526-001/003 8 0.5266 17.56% 39.91%7.235 9.726

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-001/003 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 151 of 214



Report Date: 28 Dec-16 18:51 (p 2 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 10-6550-4350
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.38 1.761 2.328 8.6E-06 Significant Effect25826-002/009*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

16.49%C > TUntransformed 25826-002/009 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 284.429 284.429 1 40.7 1.7E-05 Significant Effect
Error 97.8285 6.98775 14

382.257 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.517 8.885 0.0384 Equal VariancesVariances Variance Ratio F Test
0.9454 0.8408 0.4206 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.575 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
5.681 3.358 7.4965.94925826-002/009 8 0.5178 25.78% 59.75%4.457 6.906

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
25826-002/009 7.062 4.62 7.496 6.51 6.616 5.388 4.4 3.358

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 3 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:41
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 11-1532-2352
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

6.77 1.895 2.359 1.3E-04 Significant Effect28526-003/008*Control Sed 7 CDF

Alt  HypData Transform Comparison Result PMSD

16.71%C > TUntransformed 28526-003/008 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 284.158 284.158 1 45.84 9.0E-06 Significant Effect
Error 86.794 6.19957 14

370.952 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

20.82 8.885 7.0E-04 Unequal VariancesVariances Variance Ratio F Test
0.9334 0.8408 0.2761 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.672 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
5.685 4.552 6.5125.69728526-003/008 8 0.2665 13.26% 59.72%5.055 6.315

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-003/008 5.872 5.522 4.83 6.354 6.512 6.494 4.552 5.346

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 4 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 13-4495-7082
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.725 1.86 2.369 2.2E-04 Significant Effect28526-004/002*Control Sed 8 CDF

Alt  HypData Transform Comparison Result PMSD

16.78%C > TUntransformed 28526-004/002 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 212.737 212.737 1 32.78 5.2E-05 Significant Effect
Error 90.8659 6.49042 14

303.603 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

10.29 8.885 0.0065 Unequal VariancesVariances Variance Ratio F Test
0.9397 0.8408 0.3450 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.634 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
6.821 5.416 8.836.77428526-004/002 8 0.3791 15.72% 51.67%5.925 7.717

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-004/002 7.234 7.336 6.084 6.314 7.294 5.416 6.06 8.83

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 5 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 21-0924-2962
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.697 1.895 2.318 2.7E-05 Significant Effect28526-005/007*Control Sed 7 CDF

Alt  HypData Transform Comparison Result PMSD

16.42%C > TUntransformed 28526-005/007 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 452.839 452.839 1 75.63 5.1E-07 Significant Effect
Error 83.8208 5.9872 14

536.66 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

82.49 8.885 6.8E-06 Unequal VariancesVariances Variance Ratio F Test
0.9022 0.8408 0.0873 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.702 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
3.474 3.022 4.0043.4328526-005/007 8 0.1339 10.90% 75.39%3.157 3.79

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-005/007 3.896 4.004 3.14 3.104 3.022 3.764 3.476 3.384

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 6 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 09-2039-0376
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.128 1.895 2.374 4.1E-05 Significant Effect28526-006/010*Control Sed 7 CDF

Alt  HypData Transform Comparison Result PMSD

16.82%C > TUntransformed 28526-006/010 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 414.897 414.897 1 66.06 1.1E-06 Significant Effect
Error 87.9235 6.28025 14

502.82 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

16.22 8.885 0.0016 Unequal VariancesVariances Variance Ratio F Test
0.9382 0.8408 0.3279 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.661 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
3.929 2.818 5.3763.82128526-006/010 8 0.302 21.74% 72.16%3.215 4.643

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-006/010 4.448 2.926 3.804 3.658 3.838 4.566 2.818 5.376

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 7 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 05-7230-0714
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.874 1.895 2.351 1.2E-05 Significant Effect28526-007/012*Control Sed 7 CDF

Alt  HypData Transform Comparison Result PMSD

16.66%C > TUntransformed 28526-007/012 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 600.52 600.52 1 97.5 <1.0E-37 Significant Effect
Error 86.2318 6.15941 14

686.751 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

24.25 8.885 4.3E-04 Unequal VariancesVariances Variance Ratio F Test
0.9254 0.8408 0.2058 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.678 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
1.861 0.534 2.6561.9828526-007/012 8 0.2469 37.53% 86.81%1.277 2.445

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-007/012 2.334 2.656 1.9 2.452 1.712 2.06 0.534 1.24

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 8 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 06-4113-9940
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.396 1.761 2.522 0.0155 Significant Effect28526-008/006*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

17.87%C > TUntransformed 28526-008/006 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 47.0804 47.0804 1 5.741 0.0311 Significant Effect
Error 114.802 8.20016 14

161.883 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.589 8.885 0.2327 Equal VariancesVariances Variance Ratio F Test
0.9017 0.8408 0.0854 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.454 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
10.68 7.15 12.5811.4528526-008/006 8 0.7558 20.01% 24.31%8.896 12.47

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-008/006 12.31 11.25 11.81 11.25 12.58 11.65 7.15 7.458

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 9 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 04-5983-6145
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.45 1.895 2.313 1.6E-05 Significant Effect28526-009/001*Control Sed 7 CDF

Alt  HypData Transform Comparison Result PMSD

16.39%C > TUntransformed 28526-009/001 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 532.294 532.294 1 89.29 1.9E-07 Significant Effect
Error 83.4554 5.9611 14

615.75 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

129.7 8.885 1.4E-06 Unequal VariancesVariances Variance Ratio F Test
0.8933 0.8408 0.0628 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.705 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
2.578 2.23 3.0382.51628526-009/001 8 0.1068 11.72% 81.73%2.325 2.831

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-009/001 2.974 2.372 2.56 2.23 2.688 2.472 2.29 3.038

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 10 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 21-0434-5464
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

5.909 1.86 2.344 1.8E-04 Significant Effect28526-010/011*Control Sed 8 CDF

Alt  HypData Transform Comparison Result PMSD

16.60%C > TUntransformed 28526-010/011 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 221.831 221.831 1 34.92 3.8E-05 Significant Effect
Error 88.9415 6.35297 14

310.773 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

13.52 8.885 0.0028 Unequal VariancesVariances Variance Ratio F Test
0.9429 0.8408 0.3854 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.652 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
6.667 5.484 8.216.63828526-010/011 8 0.3307 14.03% 52.76%5.885 7.449

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-010/011 7.528 7.066 6.492 5.588 8.21 6.784 5.484 6.182

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 11 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:46
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 13-5928-8423
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.792 1.761 2.265 2.2E-07 Significant Effect28526-011/004*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

16.05%C > TUntransformed 28526-011/004 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 511.507 511.507 1 77.29 4.5E-07 Significant Effect
Error 92.6475 6.61768 14

604.154 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

8.424 8.885 0.0117 Equal VariancesVariances Variance Ratio F Test
0.919 0.8408 0.1623 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.618 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
2.805 0.06802 3.773.07328526-011/004 8 0.419 42.24% 80.12%1.815 3.796

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-011/004 2.968 0.06802 2.652 3.686 3.77 3.456 2.666 3.178

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 18:51 (p 12 of  12)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:48
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 02-9219-9539
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.204 1.895 2.338 1.8E-05 Significant Effect28526-012/005*Control Sed 7 CDF

Alt  HypData Transform Comparison Result PMSD

16.57%C > TUntransformed 28526-012/005 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 516.266 516.266 1 84.72 2.6E-07 Significant Effect
Error 85.3131 6.0938 14

601.58 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

33.18 8.885 1.5E-04 Unequal VariancesVariances Variance Ratio F Test
0.9235 0.8408 0.1920 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.687 2.586 1.0000 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

14.11 10.34 18.1413.2428526-000 8 1.216 24.37% 0.00%11.24 16.99CS
2.753 1.998 3.7642.65328526-012/005 8 0.2111 21.69% 80.49%2.254 3.252

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-012/005 2.982 3.764 3.352 2.144 2.538 1.998 2.768 2.478

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 16 Jan-17 12:04 (p 1 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Batch ID: 06-3835-7832
Start Date: 05 Dec-16 12:00
Ending Date: 23 Dec-16 12:00

Test Type: Plant Survival and Growth

Duration: 18d  0h

Protocol: ASTM E1963-09 (2009) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Lolium perenne

Source: American Meadows

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
03-8838-8347 Biomass-Above Ground 25826-002/009 failed biomass-above groundEqual Variance t Two-Sample Test 9.9E-04
17-6852-2054 Biomass-Above Ground 28526-003/008 failed biomass-above groundEqual Variance t Two-Sample Test 1.6E-04
18-9232-9625 Biomass-Above Ground 28526-004/002 failed biomass-above groundEqual Variance t Two-Sample Test 0.0114
17-0796-9041 Biomass-Above Ground 28526-005/007 failed biomass-above groundEqual Variance t Two-Sample Test <1.0E-37
18-8834-4161 Biomass-Above Ground 28526-005/007 failed biomass-above groundUnequal Variance t Two-Sample Test 1.8E-05
08-4358-4790 Biomass-Above Ground 28526-006/010 failed biomass-above groundEqual Variance t Two-Sample Test 1.4E-06
19-3822-1943 Biomass-Above Ground 28526-007/012 failed biomass-above groundEqual Variance t Two-Sample Test <1.0E-37
04-7112-3557 Biomass-Above Ground 28526-008/006 passed biomass-above grounEqual Variance t Two-Sample Test 0.9843
13-2261-2082 Biomass-Above Ground 28526-009/001 failed biomass-above groundUnequal Variance t Two-Sample Test 2.2E-06
20-4534-3133 Biomass-Above Ground 28526-009/001 failed biomass-above groundUnequal Variance t Two-Sample Test 5.7E-06
08-3784-1216 Biomass-Above Ground 28526-010/011 failed biomass-above groundEqual Variance t Two-Sample Test 0.0056
19-0756-5798 Biomass-Above Ground 28526-011/004 failed biomass-above groundEqual Variance t Two-Sample Test 3.7E-07
18-9946-2045 Biomass-Above Ground 28526-012/005 failed biomass-above groundEqual Variance t Two-Sample Test <1.0E-37

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 16 Jan-17 12:04 (p 2 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Biomass-Above Ground Summary

95% LCL 95% UCL %Effect
28526-000 14.11 10.34 18.14 3.448 24.37%1.21611.24 16.99 0.00%CS
28526-001/003 8.48 5.66 10.31 1.4898 17.56%0.52667.235 9.726 39.91%R1
25826-002/009 5.681 3.358 7.496 1.4648 25.78%0.51784.457 6.906 59.75%
28526-003/008 5.685 4.552 6.512 0.75388 13.26%0.26655.055 6.315 59.72%
28526-004/002 6.821 5.416 8.83 1.0728 15.72%0.37915.925 7.717 51.67%
28526-005/007 3.474 3.022 4.004 0.37878 10.90%0.13393.157 3.79 75.39%
28526-006/010 3.929 2.818 5.376 0.85418 21.74%0.3023.215 4.643 72.16%
28526-007/012 1.861 0.534 2.656 0.69858 37.53%0.24691.277 2.445 86.81%
28526-008/006 10.68 7.15 12.58 2.1388 20.01%0.75588.896 12.47 24.31%
28526-009/001 2.578 2.23 3.038 0.3028 11.72%0.10682.325 2.831 81.73%
28526-010/011 6.667 5.484 8.21 0.93548 14.03%0.33075.885 7.449 52.76%
28526-011/004 2.805 0.06802 3.77 1.1858 42.24%0.4191.815 3.796 80.12%
28526-012/005 2.753 1.998 3.764 0.59728 21.69%0.21112.254 3.252 80.49%

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
28526-000 CS 17.86 10.34 14.33 18.14 11.35 12.14 10.72 18.03
28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
25826-002/009 7.062 4.62 7.496 6.51 6.616 5.388 4.4 3.358
28526-003/008 5.872 5.522 4.83 6.354 6.512 6.494 4.552 5.346
28526-004/002 7.234 7.336 6.084 6.314 7.294 5.416 6.06 8.83
28526-005/007 3.896 4.004 3.14 3.104 3.022 3.764 3.476 3.384
28526-006/010 4.448 2.926 3.804 3.658 3.838 4.566 2.818 5.376
28526-007/012 2.334 2.656 1.9 2.452 1.712 2.06 0.534 1.24
28526-008/006 12.31 11.25 11.81 11.25 12.58 11.65 7.15 7.458
28526-009/001 2.974 2.372 2.56 2.23 2.688 2.472 2.29 3.038
28526-010/011 7.528 7.066 6.492 5.588 8.21 6.784 5.484 6.182
28526-011/004 2.968 0.06802 2.652 3.686 3.77 3.456 2.666 3.178
28526-012/005 2.982 3.764 3.352 2.144 2.538 1.998 2.768 2.478

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:49 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 03-8838-8347
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

3.791 1.761 1.301 9.9E-04 Significant Effect25826-002/009*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

15.34%C > TUntransformed 25826-002/009 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 31.3433 31.3433 1 14.37 0.0020 Significant Effect
Error 30.5403 2.18145 14

61.8836 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.034 8.885 0.9655 Equal VariancesVariances Variance Ratio F Test
0.9375 0.8408 0.3199 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.318.69728526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
5.681 3.358 7.4965.94925826-002/009 8 0.5178 25.78% 33.01%4.457 6.906

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
25826-002/009 7.062 4.62 7.496 6.51 6.616 5.388 4.4 3.358

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:50 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 17-6852-2054
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

4.736 1.761 1.039 1.6E-04 Significant Effect28526-003/008*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

12.26%C > TUntransformed 28526-003/008 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 31.2536 31.2536 1 22.43 3.2E-04 Significant Effect
Error 19.5058 1.39327 14

50.7594 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.904 8.885 0.0929 Equal VariancesVariances Variance Ratio F Test
0.952 0.8408 0.5213 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.318.69728526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
5.685 4.552 6.5125.69728526-003/008 8 0.2665 13.26% 32.96%5.055 6.315

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-003/008 5.872 5.522 4.83 6.354 6.512 6.494 4.552 5.346

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:50 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 18-9232-9625
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.558 1.761 1.143 0.0114 Significant Effect28526-004/002*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

13.48%C > TUntransformed 28526-004/002 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 11.0158 11.0158 1 6.541 0.0228 Significant Effect
Error 23.5777 1.68412 14

34.5935 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.929 8.885 0.4055 Equal VariancesVariances Variance Ratio F Test
0.973 0.8408 0.8839 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
6.821 5.416 8.8328526-004/002 8 0.3791 15.72% 19.57%5.925 7.717

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-004/002 7.234 7.336 6.084 6.314 7.294 5.416 6.06 8.83

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:54 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 18-8834-4161
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

9.215 1.895 1.029 1.8E-05 Significant Effect28526-005/007*Reference Site 1 7 CDF

Alt  HypData Transform Comparison Result PMSD

12.14%C > TUntransformed 28526-005/007 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 100.27 100.27 1 84.91 2.5E-07 Significant Effect
Error 16.5326 1.1809 14

116.803 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

15.47 8.885 0.0018 Unequal VariancesVariances Variance Ratio F Test
0.9241 0.8408 0.1965 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
3.474 3.022 4.00428526-005/007 8 0.1339 10.90% 59.04%3.157 3.79

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-005/007 3.896 4.004 3.14 3.104 3.022 3.764 3.476 3.384

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 12:06 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 16 Jan-17 11:31
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 17-0796-9041
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

13.82 1.771 0.693 <1.0E-37 Significant Effect28526-005/007*Reference Site 1 13 CDF

Alt  HypData Transform Comparison Result PMSD

7.81%C > TUntransformed 28526-005/007 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 109.255 109.255 1 190.9 <1.0E-37 Significant Effect
Error 7.44098 0.572383 13

116.696 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.48 9.155 0.0179 Equal VariancesVariances Variance Ratio F Test
0.9859 0.8328 0.9949 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.883 7.312 10.319.05428526-001/003 7 0.3915 11.66% 0.00%7.925 9.841R1
3.474 3.022 4.0043.4328526-005/007 8 0.1339 10.90% 60.90%3.157 3.79

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 Outlier 8.056 9.634 8.34 10.31 7.312 9.054
28526-005/007 3.896 4.004 3.14 3.104 3.022 3.764 3.476 3.384

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:51 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 08-4358-4790
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

7.498 1.761 1.069 1.4E-06 Significant Effect28526-006/010*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

12.61%C > TUntransformed 28526-006/010 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 82.8556 82.8556 1 56.21 2.9E-06 Significant Effect
Error 20.6353 1.47395 14

103.491 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.041 8.885 0.1655 Equal VariancesVariances Variance Ratio F Test
0.9595 0.8408 0.6534 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
3.929 2.818 5.37628526-006/010 8 0.302 21.74% 53.67%3.215 4.643

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-006/010 4.448 2.926 3.804 3.658 3.838 4.566 2.818 5.376

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:51 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 19-3822-1943
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

11.38 1.761 1.024 <1.0E-37 Significant Effect28526-007/012*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

12.08%C > TUntransformed 28526-007/012 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 175.271 175.271 1 129.5 <1.0E-37 Significant Effect
Error 18.9436 1.35311 14

194.214 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

4.547 8.885 0.0637 Equal VariancesVariances Variance Ratio F Test
0.9525 0.8408 0.5301 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
1.861 0.534 2.65628526-007/012 8 0.2469 37.53% 78.06%1.277 2.445

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-007/012 2.334 2.656 1.9 2.452 1.712 2.06 0.534 1.24

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:52 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 04-7112-3557
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-2.391 1.761 1.622 0.9843 Non-Significant Effect28526-008/006Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

19.13%C > TUntransformed 28526-008/006 passed biomass-above groun

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 19.404 19.404 1 5.717 0.0314 Significant Effect
Error 47.514 3.39386 14

66.918 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.06 8.885 0.3612 Equal VariancesVariances Variance Ratio F Test
0.8469 0.8408 0.0123 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
10.68 7.15 12.5828526-008/006 8 0.7558 20.01% -25.97%8.896 12.47

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-008/006 12.31 11.25 11.81 11.25 12.58 11.65 7.15 7.458

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:55 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 20-4534-3133
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

10.99 1.895 1.018 5.7E-06 Significant Effect28526-009/001*Reference Site 1 7 CDF

Alt  HypData Transform Comparison Result PMSD

12.00%C > TUntransformed 28526-009/001 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 139.358 139.358 1 120.7 <1.0E-37 Significant Effect
Error 16.1672 1.1548 14

155.525 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

24.32 8.885 4.2E-04 Unequal VariancesVariances Variance Ratio F Test
0.9115 0.8408 0.1229 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
2.578 2.23 3.03828526-009/001 8 0.1068 11.72% 69.60%2.325 2.831

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-009/001 2.974 2.372 2.56 2.23 2.688 2.472 2.29 3.038

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 12:05 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 16 Jan-17 11:31
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 13-2261-2082
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Unequal Variance t Two-Sample Test

P-TypeSample I Sample II DF

15.54 1.943 0.789 2.2E-06 Significant Effect28526-009/001*Reference Site 1 6 CDF

Alt  HypData Transform Comparison Result PMSD

8.88%C > TUntransformed 28526-009/001 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 148.431 148.431 1 272.7 <1.0E-37 Significant Effect
Error 7.07563 0.544279 13

155.507 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

11.76 9.155 0.0047 Unequal VariancesVariances Variance Ratio F Test
0.9832 0.8328 0.9866 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.883 7.312 10.319.05428526-001/003 7 0.3915 11.66% 0.00%7.925 9.841R1
2.578 2.23 3.0382.51628526-009/001 8 0.1068 11.72% 70.98%2.325 2.831

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 Outlier 8.056 9.634 8.34 10.31 7.312 9.054
28526-009/001 2.974 2.372 2.56 2.23 2.688 2.472 2.29 3.038

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:52 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 08-3784-1216
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.917 1.761 1.095 0.0056 Significant Effect28526-010/011*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

12.91%C > TUntransformed 28526-010/011 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 13.1587 13.1587 1 8.508 0.0113 Significant Effect
Error 21.6533 1.54667 14

34.8121 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.535 8.885 0.2428 Equal VariancesVariances Variance Ratio F Test
0.9651 0.8408 0.7535 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
6.667 5.484 8.2128526-010/011 8 0.3307 14.03% 21.39%5.885 7.449

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-010/011 7.528 7.066 6.492 5.588 8.21 6.784 5.484 6.182

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:53 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 18-9946-2045
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

10.1 1.761 0.999 <1.0E-37 Significant Effect28526-012/005*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

11.78%C > TUntransformed 28526-012/005 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 131.217 131.217 1 101.9 <1.0E-37 Significant Effect
Error 18.025 1.2875 14

149.242 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

6.221 8.885 0.0277 Equal VariancesVariances Variance Ratio F Test
0.949 0.8408 0.4733 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
2.753 1.998 3.76428526-012/005 8 0.2111 21.69% 67.54%2.254 3.252

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-012/005 2.982 3.764 3.352 2.144 2.538 1.998 2.768 2.478

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 16 Jan-17 10:53 (p 1 of  1)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 15 Jan-17 20:45
Endpoint: Biomass-Above Ground CETIS Version: CETISv1.9.2Analysis ID: 19-0756-5798
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

8.433 1.761 1.185 3.7E-07 Significant Effect28526-011/004*Reference Site 1 14 CDF

Alt  HypData Transform Comparison Result PMSD

13.98%C > TUntransformed 28526-011/004 failed biomass-above ground

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 128.823 128.823 1 71.12 7.4E-07 Significant Effect
Error 25.3593 1.81138 14

154.182 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.58 8.885 0.5611 Equal VariancesVariances Variance Ratio F Test
0.8799 0.8408 0.0386 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Biomass-Above Ground Summary

8.48 5.66 10.3128526-001/003 8 0.5266 17.56% 0.00%7.235 9.726R1
2.805 0.06802 3.7728526-011/004 8 0.419 42.24% 66.92%1.815 3.796

CodeSample

Biomass-Above Ground Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-001/003 R1 9.474 5.66 8.056 9.634 8.34 10.31 7.312 9.054
28526-011/004 2.968 0.06802 2.652 3.686 3.77 3.456 2.666 3.178

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 19:04 (p 1 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Batch ID: 06-3835-7832
Start Date: 05 Dec-16 12:00
Ending Date: 23 Dec-16 12:00

Test Type: Plant Survival and Growth

Duration: 18d  0h

Protocol: ASTM E1963-09 (2009) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Lolium perenne

Source: American Meadows

Analyst: Kenneth Simon

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
13-5867-4438 Root Length 28526-001/003 passed root lengthEqual Variance t Two-Sample Test 0.1104
07-4163-5256 Root Length 25826-002/009 passed root lengthEqual Variance t Two-Sample Test 0.1299
04-6524-8754 Root Length 28526-003/008 failed root lengthEqual Variance t Two-Sample Test 0.0055
08-1462-7870 Root Length 28526-003/008 passed root lengthEqual Variance t Two-Sample Test 0.0787
11-6072-5427 Root Length 28526-004/002 passed root lengthEqual Variance t Two-Sample Test 0.0661
01-5066-3993 Root Length 28526-005/007 passed root lengthEqual Variance t Two-Sample Test 0.8748
08-7287-1577 Root Length 28526-006/010 passed root lengthEqual Variance t Two-Sample Test 0.9630
10-3975-9234 Root Length 28526-007/012 passed root lengthEqual Variance t Two-Sample Test 0.4842
19-1771-7744 Root Length 28526-008/006 passed root lengthEqual Variance t Two-Sample Test 0.0644
11-7460-0713 Root Length 28526-009/001 passed root lengthEqual Variance t Two-Sample Test 0.8708
16-1255-4877 Root Length 28526-010/011 failed root lengthEqual Variance t Two-Sample Test 0.0181
02-1217-2332 Root Length 28526-011/004 passed root lengthEqual Variance t Two-Sample Test 0.6168
16-2587-9606 Root Length 28526-011/004 passed root lengthEqual Variance t Two-Sample Test 0.3050
21-4712-3652 Root Length 28526-012/005 passed root lengthEqual Variance t Two-Sample Test 0.2239

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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CETIS Summary Report Report Date: 28 Dec-16 19:04 (p 2 of  2)
Test Code: 28526Lol | 00-1257-2120

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Root Length Summary

95% LCL 95% UCL %Effect
28526-000 136.6 80.8 186.3 29.518 21.60%10.43112 161.3 0.00%CS
28526-001/003 121.6 90.4 134.8 15.248 12.54%5.39108.8 134.3 11.02%
25826-002/009 122 97.2 154.2 19.218 15.75%6.793105.9 138.1 10.70%
28526-003/008 120 100.2 135.2 10.758 8.95%3.799111.1 129 12.14%
28526-004/002 115.2 71.2 144.8 23.78 20.57%8.37895.41 135 15.66%
28526-005/007 154.1 104 179.4 28.858 18.72%10.2130 178.2 -12.81%
28526-006/010 158.6 132.8 176.4 12.958 8.17%4.58147.8 169.5 -16.10%
28526-007/012 136.1 99.8 175.4 26.288 19.32%9.293114.1 158 0.41%
28526-008/006 116 76.6 148.4 20.938 18.04%7.39998.48 133.5 15.11%
28526-009/001 155.1 95.6 200 33.028 21.30%11.68127.5 182.7 -13.50%
28526-010/011 109.5 91.4 139.2 14.948 13.65%5.28497.03 122 19.84%
28526-011/004 126.2 23 187.8 47.988 38.00%16.9686.13 166.3 7.60%
28526-012/005 122.6 52.6 175.6 41.58 33.86%14.6787.87 157.3 10.29%

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-001/003 134.8 129.3 133.5 112 124 133.4 115.2 90.4
25826-002/009 118.6 118 154.2 144.8 97.2 123.8 103.4 116
28526-003/008 127.2 126.3 120 135.2 100.2 122 110.6 118.8
28526-004/002 120.2 144.8 125 102.8 100 71.2 118 139.8
28526-005/007 157.8 179.4 104 175.8 174 166.4 114.2 161.4
28526-006/010 159.4 159.8 151.6 132.8 176.4 155.6 166 167.4
28526-007/012 175.4 134.4 152.3 103.4 122.4 145.8 155 99.8
28526-008/006 112.2 148.4 127 124.4 122.6 101.4 76.6 115.2
28526-009/001 139 200 181.2 132.4 149 175.8 167.6 95.6
28526-010/011 120.4 112.8 100.4 98.2 139.2 106.8 91.4 107
28526-011/004 126 23 131.5 187.8 126 161.4 113 141.2
28526-012/005 139.2 175.6 126 118 171.3 52.6 82.4 115.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 1 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:39
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 13-5867-4438
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-001/003 48d  1h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.281 1.761 20.69 0.1104 Non-Significant Effect28526-001/003Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

15.14%C > TUntransformed 28526-001/003 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 906.01 906.01 1 1.642 0.2209 Non-Significant Effect
Error 7724.23 551.731 14

8630.24 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.748 8.885 0.1025 Equal VariancesVariances Variance Ratio F Test
0.9057 0.8408 0.0993 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.46 2.586 0.0926 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
121.6 90.4 134.8126.728526-001/003 8 5.39 12.54% 11.02%108.8 134.3

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-001/003 134.8 129.3 133.5 112 124 133.4 115.2 90.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 2 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:40
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 07-4163-5256
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
25826-002/009 46d  21h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.175 1.761 21.93 0.1299 Non-Significant Effect25826-002/009Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

16.05%C > TUntransformed 25826-002/009 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 855.563 855.563 1 1.38 0.2598 Non-Significant Effect
Error 8682.01 620.144 14

9537.58 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.359 8.885 0.2800 Equal VariancesVariances Variance Ratio F Test
0.9592 0.8408 0.6468 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.32 2.586 0.1697 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
122 97.2 154.2118.325826-002/009 8 6.793 15.75% 10.70%105.9 138.1

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
25826-002/009 118.6 118 154.2 144.8 97.2 123.8 103.4 116

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 3 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:41
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 04-6524-8754
Analysis: Parametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.959 1.771 14.7 0.0055 Significant Effect28526-003/008*Control Sed 13 CDF

Alt  HypData Transform Comparison Result PMSD

10.17%C > TUntransformed 28526-003/008 failed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2252.38 2252.38 1 8.755 0.0111 Significant Effect
Error 3344.3 257.254 13

5596.68 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.66 9.155 0.1136 Equal VariancesVariances Variance Ratio F Test
0.9092 0.8328 0.1317 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

144.6 120 186.3140.328526-000 7 7.77 14.22% 0.00%125.6 163.6CS
120 100.2 135.212128526-003/008 8 3.799 8.95% 16.99%111.1 129

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 Outlier 142.8 140.3 186.3 120 150.2
28526-003/008 127.2 126.3 120 135.2 100.2 122 110.6 118.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 4 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:41
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 08-1462-7870
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-003/008 47d  20h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.494 1.761 19.56 0.0787 Non-Significant Effect28526-003/008Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

14.32%C > TUntransformed 28526-003/008 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1100.58 1100.58 1 2.231 0.1574 Non-Significant Effect
Error 6905.93 493.281 14

8006.51 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.543 8.885 0.0161 Equal VariancesVariances Variance Ratio F Test
0.8752 0.8408 0.0327 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.602 2.586 0.0460 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
120 100.2 135.212128526-003/008 8 3.799 8.95% 12.14%111.1 129

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-003/008 127.2 126.3 120 135.2 100.2 122 110.6 118.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 5 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:41
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 11-6072-5427
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-004/002 48d  3h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.599 1.761 23.57 0.0661 Non-Significant Effect28526-004/002Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

17.25%C > TUntransformed 28526-004/002 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1831.84 1831.84 1 2.557 0.1321 Non-Significant Effect
Error 10028.5 716.324 14

11860.4 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.551 8.885 0.5767 Equal VariancesVariances Variance Ratio F Test
0.953 0.8408 0.5389 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.159 2.586 0.3137 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
115.2 71.2 144.8119.128526-004/002 8 8.378 20.57% 15.66%95.41 135

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-004/002 120.2 144.8 125 102.8 100 71.2 118 139.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 6 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:42
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 01-5066-3993
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-005/007 47d  22h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.199 1.761 25.7 0.8748 Non-Significant Effect28526-005/007Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

18.81%C > TUntransformed 28526-005/007 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1225 1225 1 1.438 0.2503 Non-Significant Effect
Error 11924.8 851.772 14

13149.8 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.046 8.885 0.9538 Equal VariancesVariances Variance Ratio F Test
0.9126 0.8408 0.1283 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.98 2.586 0.5686 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
154.1 104 179.4163.928526-005/007 8 10.2 18.72% -12.81%130 178.2

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-005/007 157.8 179.4 104 175.8 174 166.4 114.2 161.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 7 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 08-7287-1577
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-006/010 47d  2h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.931 1.761 20.07 0.9630 Non-Significant Effect28526-006/010Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

14.69%C > TUntransformed 28526-006/010 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1936 1936 1 3.727 0.0740 Non-Significant Effect
Error 7272.29 519.449 14

9208.29 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

5.19 8.885 0.0452 Equal VariancesVariances Variance Ratio F Test
0.8976 0.8408 0.0737 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.535 2.586 0.0646 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
158.6 132.8 176.4159.628526-006/010 8 4.58 8.17% -16.10%147.8 169.5

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-006/010 159.4 159.8 151.6 132.8 176.4 155.6 166 167.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 186 of 214



Report Date: 28 Dec-16 19:05 (p 8 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:43
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 10-3975-9234
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-007/012 46d  20h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.04026 1.761 24.61 0.4842 Non-Significant Effect28526-007/012Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

18.01%C > TUntransformed 28526-007/012 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1.26563 1.26563 1 0.001621 0.9685 Non-Significant Effect
Error 10933.3 780.951 14

10934.6 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.261 8.885 0.7675 Equal VariancesVariances Variance Ratio F Test
0.9737 0.8408 0.8941 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.068 2.586 0.4292 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
136.1 99.8 175.4140.128526-007/012 8 9.293 19.32% 0.41%114.1 158

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-007/012 175.4 134.4 152.3 103.4 122.4 145.8 155 99.8

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 9 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 19-1771-7744
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-008/006 46d  20h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

1.614 1.761 22.53 0.0644 Non-Significant Effect28526-008/006Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

16.49%C > TUntransformed 28526-008/006 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1705.69 1705.69 1 2.606 0.1288 Non-Significant Effect
Error 9163.01 654.501 14

10868.7 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.989 8.885 0.3844 Equal VariancesVariances Variance Ratio F Test
0.9351 0.8408 0.2934 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.259 2.586 0.2167 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
116 76.6 148.4118.928526-008/006 8 7.399 18.04% 15.11%98.48 133.5

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-008/006 112.2 148.4 127 124.4 122.6 101.4 76.6 115.2

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 10 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:44
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 11-7460-0713
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-009/001 48d  2h21-2216-4968 18 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-002Soil28526-009/001

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-1.178 1.761 27.58 0.8708 Non-Significant Effect28526-009/001Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

20.19%C > TUntransformed 28526-009/001 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1361.61 1361.61 1 1.388 0.2583 Non-Significant Effect
Error 13731.5 980.818 14

15093.1 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.252 8.885 0.7744 Equal VariancesVariances Variance Ratio F Test
0.9556 0.8408 0.5828 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

1.966 2.586 0.5941 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
155.1 95.6 200158.328526-009/001 8 11.68 21.30% -13.50%127.5 182.7

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-009/001 139 200 181.2 132.4 149 175.8 167.6 95.6

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 189 of 214



Report Date: 28 Dec-16 19:05 (p 11 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 16-1255-4877
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-010/011 46d  3h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

2.317 1.761 20.6 0.0181 Significant Effect28526-010/011*Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

15.08%C > TUntransformed 28526-010/011 failed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2937.64 2937.64 1 5.368 0.0362 Significant Effect
Error 7660.97 547.212 14

10598.6 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

3.9 8.885 0.0932 Equal VariancesVariances Variance Ratio F Test
0.9258 0.8408 0.2090 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.47 2.586 0.0883 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
109.5 91.4 139.2106.928526-010/011 8 5.284 13.65% 19.84%97.03 122

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-010/011 120.4 112.8 100.4 98.2 139.2 106.8 91.4 107

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 12 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 02-1217-2332
Analysis: Parametric-Two Sample Official Results: No

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

-0.3034 1.771 25.46 0.6168 Non-Significant Effect28526-011/004Control Sed 13 CDF

Alt  HypData Transform Comparison Result PMSD

18.63%C > TUntransformed 28526-011/004 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 70.9923 70.9923 1 0.09203 0.7664 Non-Significant Effect
Error 10028.2 771.402 13

10099.2 14Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.33 10.79 0.7443 Equal VariancesVariances Variance Ratio F Test
0.953 0.8328 0.5723 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
141 113 187.8131.528526-011/004 7 9.674 18.15% -3.19%117.3 164.7

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-011/004 126 Outlier 131.5 187.8 126 161.4 113 141.2

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 13 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:45
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 16-2587-9606
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-011/004 46d  2h00-8736-2979 20 Oct-16 10:20 20 Oct-16

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-004Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.5216 1.761 35.08 0.3050 Non-Significant Effect28526-011/004Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

25.67%C > TUntransformed 28526-011/004 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 431.601 431.601 1 0.2721 0.6101 Non-Significant Effect
Error 22208.8 1586.34 14

22640.4 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

2.642 8.885 0.2232 Equal VariancesVariances Variance Ratio F Test
0.879 0.8408 0.0374 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.683 2.586 0.0293 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
126.2 23 187.8128.828526-011/004 8 16.96 38.00% 7.60%86.13 166.3

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-011/004 126 23 131.5 187.8 126 161.4 113 141.2

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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Report Date: 28 Dec-16 19:05 (p 14 of  14)
Test Code: 28526Lol | 00-1257-2120

CETIS Analytical Report

Plant Seed Emergence Survival and Growth EnviroSystems, Inc.

Analyzed: 28 Dec-16 18:47
Endpoint: Root Length CETIS Version: CETISv1.9.2Analysis ID: 21-4712-3652
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

28526-000 n/a19-2527-5701 05 Dec-16 12:00 05 Dec-16 12:00 AECOM Ecological Risk Assessm
28526-012/005 46d  21h13-4102-9183 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit Lab ControlSoil28526-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-017Soil28526-012/005

Test Stat Critical P-Value Decision(α:5%)MSDvs

Equal Variance t Two-Sample Test

P-TypeSample I Sample II DF

0.781 1.761 31.71 0.2239 Non-Significant Effect28526-012/005Control Sed 14 CDF

Alt  HypData Transform Comparison Result PMSD

23.21%C > TUntransformed 28526-012/005 passed root length

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 791.016 791.016 1 0.61 0.4478 Non-Significant Effect
Error 18154.4 1296.74 14

18945.4 15Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

1.977 8.885 0.3885 Equal VariancesVariances Variance Ratio F Test
0.9334 0.8408 0.2754 Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.011 2.586 0.5158 No Outliers DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Root Length Summary

136.6 80.8 186.3138.628526-000 8 10.43 21.60% 0.00%112 161.3CS
122.6 52.6 175.612228526-012/005 8 14.67 33.86% 10.29%87.87 157.3

CodeSample

Root Length Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

28526-000 CS 135.6 137 80.8 142.8 140.3 186.3 120 150.2
28526-012/005 139.2 175.6 126 118 171.3 52.6 82.4 115.4

CETIS™ v1.9.2.6006-942-886-0 QA:________Analyst:________
AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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28526STUDY NO.:
AECOMCLIENT:
Walton & Lonsbury Superfund Site, DAS Case 0359MPROJECT:
Seed Emergence, Survival and GrowthASSAY:
Lolium perenneSPECIES:
Temperature and Humidity MonitoringTASK:

LightTempHumidityDateDay
(Flux)(EC)(%)

41624.07512/05/160
35723.07012/06/161
42924.04912/07/162
42324.05612/08/163
36124.08212/09/164
36524.04712/10/165
42322.09312/11/166
48524.09312/12/167
35623.09812/13/168
37924.09512/14/169
53524.05812/15/1610
50322.07012/16/1611
40722.06912/17/1612
56923.05912/18/1613
54722.06712/19/1614
52425.09012/20/1615
40821.48112/21/1616
42024.56312/22/1617
51724.09712/23/1618

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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STUDY NO.: 28526

CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M

ASSAY: Seed Emergence, Survival and Growth

SPECIES: Lolium perenne

TASK: Temperature and Humidity Monitoring

Data Logger Serial Number: Q10445

Day Period Night Period

Date Time

Mean: 24.0 87.4 16.6 98.8

Minimum: 19.5 49.5 14.2 80.7

Maximum: 28.7 100.0 20.5 100.0

0 12/05/2016 09:30:00 21.84 93.5

1 12/05/2016 10:30:00 23.84 79.3

2 12/05/2016 11:30:00 25.06 72.0

3 12/05/2016 12:30:00 26.10 65.3

4 12/05/2016 13:30:00 26.46 64.4

5 12/05/2016 14:30:00 26.63 61.9

6 12/05/2016 15:30:00 21.59 72.2

7 12/05/2016 16:30:00 18.21 86.5

8 12/05/2016 17:30:00 16.70 91.6

9 12/05/2016 18:30:00 15.72 94.7

10 12/05/2016 19:30:00 15.15 96.8

11 12/05/2016 20:30:00 14.98 98.0

12 12/05/2016 21:30:00 14.79 98.8

13 12/05/2016 22:30:00 14.61 99.3

14 12/05/2016 23:30:00 16.57 100.0

15 12/06/2016 00:30:00 22.03 81.0

16 12/06/2016 01:30:00 24.38 74.5

17 12/06/2016 02:30:00 24.83 69.4

18 12/06/2016 03:30:00 25.20 68.6

19 12/06/2016 04:30:00 25.36 70.5

20 12/06/2016 05:30:00 25.54 71.6

21 12/06/2016 06:30:00 25.77 73.3

22 12/06/2016 07:30:00 25.98 72.4

23 12/06/2016 08:30:00 26.17 72.6

24 12/06/2016 09:30:00 26.14 73.0

25 12/06/2016 10:30:00 26.04 73.6

26 12/06/2016 11:30:00 25.98 75.1

27 12/06/2016 12:30:00 26.51 74.7

28 12/06/2016 13:30:00 26.96 71.8

29 12/06/2016 14:30:00 27.01 72.4

30 12/06/2016 15:30:00 21.86 82.3

Exposure 
(Hr)

Temp 
(°C)

Humidity 
(%RH)

Temp 
(°C)

Humidity 
(%RH)

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.
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31 12/06/2016 16:30:00 19.07 93.6

32 12/06/2016 17:30:00 17.73 96.9

33 12/06/2016 18:30:00 16.87 98.5

34 12/06/2016 19:30:00 16.12 99.5

35 12/06/2016 20:30:00 15.46 100.0

36 12/06/2016 21:30:00 15.02 100.0

37 12/06/2016 22:30:00 14.97 100.0

38 12/06/2016 23:30:00 17.48 100.0

39 12/07/2016 00:30:00 22.63 92.4

40 12/07/2016 01:30:00 24.12 86.1

41 12/07/2016 02:30:00 24.75 83.2

42 12/07/2016 03:30:00 26.19 62.1

43 12/07/2016 04:30:00 26.43 55.8

44 12/07/2016 05:30:00 24.17 82.2

45 12/07/2016 06:30:00 25.19 77.9

46 12/07/2016 07:30:00 25.28 81.8

47 12/07/2016 08:30:00 25.20 84.8

48 12/07/2016 09:30:00 25.33 85.2

49 12/07/2016 10:30:00 25.42 84.9

50 12/07/2016 11:30:00 25.55 84.6

51 12/07/2016 12:30:00 26.18 82.9

52 12/07/2016 13:30:00 26.41 81.9

53 12/07/2016 14:30:00 26.38 82.4

54 12/07/2016 15:30:00 22.21 86.1

55 12/07/2016 16:30:00 19.47 97.2

56 12/07/2016 17:30:00 18.22 99.4

57 12/07/2016 18:30:00 17.38 100.0

58 12/07/2016 19:30:00 16.68 100.0

59 12/07/2016 20:30:00 16.15 100.0

60 12/07/2016 21:30:00 15.77 100.0

61 12/07/2016 22:30:00 15.68 100.0

62 12/07/2016 23:30:00 17.64 100.0

63 12/08/2016 00:30:00 22.22 93.9

64 12/08/2016 01:30:00 23.76 93.2

65 12/08/2016 02:30:00 24.30 89.9

66 12/08/2016 03:30:00 24.76 75.5

67 12/08/2016 04:30:00 25.95 63.1

68 12/08/2016 05:30:00 23.78 88.6

69 12/08/2016 06:30:00 24.59 84.6

70 12/08/2016 07:30:00 24.95 86.4

71 12/08/2016 08:30:00 25.15 82.8

72 12/08/2016 09:30:00 25.31 81.9

73 12/08/2016 10:30:00 25.48 83.2

74 12/08/2016 11:30:00 25.46 81.3

75 12/08/2016 12:30:00 25.90 80.6

76 12/08/2016 13:30:00 26.10 79.6
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77 12/08/2016 14:30:00 26.11 80.4

78 12/08/2016 15:30:00 21.85 90.0

79 12/08/2016 16:30:00 19.00 96.3

80 12/08/2016 17:30:00 17.78 99.0

81 12/08/2016 18:30:00 16.95 100.0

82 12/08/2016 19:30:00 16.13 100.0

83 12/08/2016 20:30:00 15.51 100.0

84 12/08/2016 21:30:00 15.64 100.0

85 12/08/2016 22:30:00 15.51 100.0

86 12/08/2016 23:30:00 17.22 100.0

87 12/09/2016 00:30:00 21.17 96.4

88 12/09/2016 01:30:00 22.94 89.7

89 12/09/2016 02:30:00 23.61 87.0

90 12/09/2016 03:30:00 24.03 86.7

91 12/09/2016 04:30:00 24.51 85.2

92 12/09/2016 05:30:00 24.58 84.8

93 12/09/2016 06:30:00 24.72 86.4

94 12/09/2016 07:30:00 24.76 85.0

95 12/09/2016 08:30:00 24.93 82.2

96 12/09/2016 09:30:00 23.61 57.1

97 12/09/2016 10:30:00 22.51 83.7

98 12/09/2016 11:30:00 24.44 73.5

99 12/09/2016 12:30:00 25.12 61.8

100 12/09/2016 13:30:00 25.39 56.6

101 12/09/2016 14:30:00 25.47 60.1

102 12/09/2016 15:30:00 21.31 74.5

103 12/09/2016 16:30:00 18.36 80.7

104 12/09/2016 17:30:00 16.78 88.7

105 12/09/2016 18:30:00 15.74 81.3

106 12/09/2016 19:30:00 15.20 89.8

107 12/09/2016 20:30:00 14.84 96.3

108 12/09/2016 21:30:00 14.67 97.4

109 12/09/2016 22:30:00 14.60 98.2

110 12/09/2016 23:30:00 16.62 85.7

111 12/10/2016 00:30:00 22.44 56.2

112 12/10/2016 01:30:00 23.88 50.8

113 12/10/2016 02:30:00 24.45 50.7

114 12/10/2016 03:30:00 24.75 49.5

115 12/10/2016 04:30:00 25.01 50.3

116 12/10/2016 05:30:00 25.25 52.2

117 12/10/2016 06:30:00 22.63 87.9

118 12/10/2016 07:30:00 24.03 82.1

119 12/10/2016 08:30:00 24.74 81.5

120 12/10/2016 09:30:00 25.06 81.5

121 12/10/2016 10:30:00 25.17 83.1

122 12/10/2016 11:30:00 25.06 82.4
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123 12/10/2016 12:30:00 25.12 83.2

124 12/10/2016 13:30:00 25.11 82.2

125 12/10/2016 14:30:00 25.06 80.5

126 12/10/2016 15:30:00 20.36 90.8

127 12/10/2016 16:30:00 17.55 97.1

128 12/10/2016 17:30:00 16.11 99.0

129 12/10/2016 18:30:00 15.55 100.0

130 12/10/2016 19:30:00 15.42 100.0

131 12/10/2016 20:30:00 15.30 100.0

132 12/10/2016 21:30:00 14.98 100.0

133 12/10/2016 22:30:00 14.85 100.0

134 12/10/2016 23:30:00 16.61 100.0

135 12/11/2016 00:30:00 21.16 95.1

136 12/11/2016 01:30:00 22.47 87.7

137 12/11/2016 02:30:00 21.59 93.6

138 12/11/2016 03:30:00 23.78 89.7

139 12/11/2016 04:30:00 24.26 87.3

140 12/11/2016 05:30:00 24.50 86.1

141 12/11/2016 06:30:00 24.69 87.7

142 12/11/2016 07:30:00 24.84 87.3

143 12/11/2016 08:30:00 25.24 85.2

144 12/11/2016 09:30:00 25.39 82.9

145 12/11/2016 10:30:00 25.56 81.1

146 12/11/2016 11:30:00 25.46 83.4

147 12/11/2016 12:30:00 25.45 83.7

148 12/11/2016 13:30:00 25.46 84.9

149 12/11/2016 14:30:00 25.50 84.8

150 12/11/2016 15:30:00 21.55 89.7

151 12/11/2016 16:30:00 19.06 96.3

152 12/11/2016 17:30:00 17.85 98.6

153 12/11/2016 18:30:00 16.81 99.8

154 12/11/2016 19:30:00 16.42 100.0

155 12/11/2016 20:30:00 16.12 100.0

156 12/11/2016 21:30:00 16.09 100.0

157 12/11/2016 22:30:00 16.15 100.0

158 12/11/2016 23:30:00 18.08 100.0

159 12/12/2016 00:30:00 22.60 96.1

160 12/12/2016 01:30:00 23.73 90.3

161 12/12/2016 02:30:00 24.04 90.4

162 12/12/2016 03:30:00 24.37 90.8

163 12/12/2016 04:30:00 23.97 78.5

164 12/12/2016 05:30:00 24.75 80.7

165 12/12/2016 06:30:00 25.08 77.3

166 12/12/2016 07:30:00 25.19 76.1

167 12/12/2016 08:30:00 25.27 76.3

168 12/12/2016 09:30:00 23.31 86.3
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169 12/12/2016 10:30:00 24.85 89.1

170 12/12/2016 11:30:00 25.02 90.8

171 12/12/2016 12:30:00 25.75 86.7

172 12/12/2016 13:30:00 25.98 86.3

173 12/12/2016 14:30:00 26.10 85.8

174 12/12/2016 15:30:00 21.87 95.5

175 12/12/2016 16:30:00 19.90 99.7

176 12/12/2016 17:30:00 18.41 100.0

177 12/12/2016 18:30:00 17.57 100.0

178 12/12/2016 19:30:00 17.03 100.0

179 12/12/2016 20:30:00 16.41 100.0

180 12/12/2016 21:30:00 15.90 100.0

181 12/12/2016 22:30:00 15.45 100.0

182 12/12/2016 23:30:00 17.56 100.0

183 12/13/2016 00:30:00 21.84 100.0

184 12/13/2016 01:30:00 23.17 99.7

185 12/13/2016 02:30:00 23.85 97.6

186 12/13/2016 03:30:00 24.30 93.8

187 12/13/2016 04:30:00 22.75 80.4

188 12/13/2016 05:30:00 24.11 96.2

189 12/13/2016 06:30:00 24.82 96.8

190 12/13/2016 07:30:00 25.19 97.0

191 12/13/2016 08:30:00 25.41 97.2

192 12/13/2016 09:30:00 25.51 97.3

193 12/13/2016 10:30:00 25.60 97.0

194 12/13/2016 11:30:00 25.63 97.1

195 12/13/2016 12:30:00 26.00 96.5

196 12/13/2016 13:30:00 26.22 96.0

197 12/13/2016 14:30:00 26.17 96.4

198 12/13/2016 15:30:00 22.66 99.3

199 12/13/2016 16:30:00 20.53 100.0

200 12/13/2016 17:30:00 19.22 100.0

201 12/13/2016 18:30:00 18.22 100.0

202 12/13/2016 19:30:00 17.54 100.0

203 12/13/2016 20:30:00 16.95 100.0

204 12/13/2016 21:30:00 16.55 100.0

205 12/13/2016 22:30:00 16.23 100.0

206 12/13/2016 23:30:00 18.16 100.0

207 12/14/2016 00:30:00 22.76 100.0

208 12/14/2016 01:30:00 24.04 100.0

209 12/14/2016 02:30:00 24.52 100.0

210 12/14/2016 03:30:00 24.85 100.0

211 12/14/2016 04:30:00 25.10 99.9

212 12/14/2016 05:30:00 21.80 83.5

213 12/14/2016 06:30:00 ** **

214 12/14/2016 07:30:00 ** **

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 199 of 214



215 12/14/2016 08:30:00 ** **

216 12/14/2016 09:30:00 ** **

217 12/14/2016 10:30:00 ** **

218 12/14/2016 11:30:00 ** **

219 12/14/2016 12:30:00 28.71 94.4

220 12/14/2016 13:30:00 27.25 98.3

221 12/14/2016 14:30:00 27.40 **

222 12/14/2016 15:30:00 22.24 100.0

223 12/14/2016 16:30:00 19.43 100.0

224 12/14/2016 17:30:00 18.09 100.0

225 12/14/2016 18:30:00 17.15 100.0

226 12/14/2016 19:30:00 16.40 100.0

227 12/14/2016 20:30:00 15.90 100.0

228 12/14/2016 21:30:00 15.65 100.0

229 12/14/2016 22:30:00 15.59 100.0

230 12/14/2016 23:30:00 17.20 100.0

231 12/15/2016 00:30:00 23.06 98.9

232 12/15/2016 01:30:00 24.59 96.8

233 12/15/2016 02:30:00 24.83 96.5

234 12/15/2016 03:30:00 24.92 96.0

235 12/15/2016 04:30:00 25.09 94.6

236 12/15/2016 05:30:00 19.54 96.3

237 12/15/2016 06:30:00 23.59 100.0

238 12/15/2016 07:30:00 24.27 100.0

239 12/15/2016 08:30:00 24.52 100.0

240 12/15/2016 09:30:00 24.74 100.0

241 12/15/2016 10:30:00 24.79 100.0

242 12/15/2016 11:30:00 24.68 100.0

243 12/15/2016 12:30:00 25.15 100.0

244 12/15/2016 13:30:00 25.09 100.0

245 12/15/2016 14:30:00 25.08 100.0

246 12/15/2016 15:30:00 20.63 100.0

247 12/15/2016 16:30:00 17.61 100.0

248 12/15/2016 17:30:00 16.14 100.0

249 12/15/2016 18:30:00 15.43 100.0

250 12/15/2016 19:30:00 15.06 100.0

251 12/15/2016 20:30:00 14.70 100.0

252 12/15/2016 21:30:00 14.39 100.0

253 12/15/2016 22:30:00 14.23 100.0

254 12/15/2016 23:30:00 15.87 100.0

255 12/16/2016 00:30:00 20.04 100.0

256 12/16/2016 01:30:00 21.42 100.0

257 12/16/2016 02:30:00 22.32 100.0

258 12/16/2016 03:30:00 23.20 100.0

259 12/16/2016 04:30:00 21.84 99.1

260 12/16/2016 05:30:00 23.40 99.3
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261 12/16/2016 06:30:00 23.82 98.9

262 12/16/2016 07:30:00 24.11 98.1

263 12/16/2016 08:30:00 24.38 97.1

264 12/16/2016 09:30:00 24.33 96.5

265 12/16/2016 10:30:00 24.39 95.8

266 12/16/2016 11:30:00 24.60 94.2

267 12/16/2016 12:30:00 24.89 93.0

268 12/16/2016 13:30:00 25.08 91.1

269 12/16/2016 14:30:00 25.16 89.8

270 12/16/2016 15:30:00 20.51 93.3

271 12/16/2016 16:30:00 17.53 99.8

272 12/16/2016 17:30:00 16.25 100.0

273 12/16/2016 18:30:00 15.58 100.0

274 12/16/2016 19:30:00 15.05 100.0

275 12/16/2016 20:30:00 14.94 100.0

276 12/16/2016 21:30:00 14.86 100.0

277 12/16/2016 22:30:00 14.65 100.0

278 12/16/2016 23:30:00 16.28 100.0

279 12/17/2016 00:30:00 20.72 100.0

280 12/17/2016 01:30:00 22.46 100.0

281 12/17/2016 02:30:00 20.47 76.5

282 12/17/2016 03:30:00 22.89 89.7

283 12/17/2016 04:30:00 23.51 84.6

284 12/17/2016 05:30:00 24.08 76.9

285 12/17/2016 06:30:00 24.33 76.9

286 12/17/2016 07:30:00 24.52 73.9

287 12/17/2016 08:30:00 24.62 74.2

288 12/17/2016 09:30:00 24.78 72.7

289 12/17/2016 10:30:00 24.80 74.2

290 12/17/2016 11:30:00 24.83 73.4

291 12/17/2016 12:30:00 24.93 71.9

292 12/17/2016 13:30:00 25.03 71.2

293 12/17/2016 14:30:00 25.00 70.1

294 12/17/2016 15:30:00 20.88 86.2

295 12/17/2016 16:30:00 18.25 95.1

296 12/17/2016 17:30:00 17.06 99.0

297 12/17/2016 18:30:00 16.21 100.0

298 12/17/2016 19:30:00 15.91 100.0

299 12/17/2016 20:30:00 15.79 100.0

300 12/17/2016 21:30:00 15.68 100.0

301 12/17/2016 22:30:00 15.52 100.0

302 12/17/2016 23:30:00 17.09 100.0

303 12/18/2016 00:30:00 21.38 98.4

304 12/18/2016 01:30:00 22.96 86.3

305 12/18/2016 02:30:00 23.83 80.2

306 12/18/2016 03:30:00 24.75 82.2
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307 12/18/2016 04:30:00 25.06 77.9

308 12/18/2016 05:30:00 25.39 76.2

309 12/18/2016 06:30:00 23.45 90.7

310 12/18/2016 07:30:00 25.24 94.7

311 12/18/2016 08:30:00 25.57 93.7

312 12/18/2016 09:30:00 25.64 92.4

313 12/18/2016 10:30:00 25.69 92.3

314 12/18/2016 11:30:00 25.66 92.6

315 12/18/2016 12:30:00 25.65 91.7

316 12/18/2016 13:30:00 25.62 92.8

317 12/18/2016 14:30:00 25.39 92.3

318 12/18/2016 15:30:00 21.37 94.6

319 12/18/2016 16:30:00 19.53 100.0

320 12/18/2016 17:30:00 18.33 100.0

321 12/18/2016 18:30:00 17.21 100.0

322 12/18/2016 19:30:00 16.57 100.0

323 12/18/2016 20:30:00 16.23 100.0

324 12/18/2016 21:30:00 15.96 100.0

325 12/18/2016 22:30:00 15.68 100.0

326 12/18/2016 23:30:00 17.20 100.0

327 12/19/2016 00:30:00 20.83 100.0

328 12/19/2016 01:30:00 21.96 95.1

329 12/19/2016 02:30:00 22.52 90.7

330 12/19/2016 03:30:00 22.90 88.3

331 12/19/2016 04:30:00 23.37 85.6

332 12/19/2016 05:30:00 23.76 85.0

333 12/19/2016 06:30:00 21.15 56.3

334 12/19/2016 07:30:00 24.35 93.3

335 12/19/2016 08:30:00 24.93 92.7

336 12/19/2016 09:30:00 25.23 93.0

337 12/19/2016 10:30:00 25.37 93.8

338 12/19/2016 11:30:00 25.36 94.4

339 12/19/2016 12:30:00 25.66 94.2

340 12/19/2016 13:30:00 26.04 92.5

341 12/19/2016 14:30:00 26.08 91.8

342 12/19/2016 15:30:00 22.20 97.1

343 12/19/2016 16:30:00 19.57 100.0

344 12/19/2016 17:30:00 17.86 100.0

345 12/19/2016 18:30:00 16.80 100.0

346 12/19/2016 19:30:00 16.45 100.0

347 12/19/2016 20:30:00 16.07 100.0

348 12/19/2016 21:30:00 15.72 100.0

349 12/19/2016 22:30:00 15.48 100.0

350 12/19/2016 23:30:00 16.99 100.0

351 12/20/2016 00:30:00 21.32 100.0

352 12/20/2016 01:30:00 22.79 100.0

AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 202 of 214



353 12/20/2016 02:30:00 23.55 99.8

354 12/20/2016 03:30:00 24.01 97.9

355 12/20/2016 04:30:00 24.35 97.7

356 12/20/2016 05:30:00 23.75 93.2

357 12/20/2016 06:30:00 25.05 98.1

358 12/20/2016 07:30:00 25.37 97.1

359 12/20/2016 08:30:00 25.61 97.7

360 12/20/2016 09:30:00 25.71 97.9

361 12/20/2016 10:30:00 21.54 98.2

362 12/20/2016 11:30:00 24.88 99.4

363 12/20/2016 12:30:00 26.20 88.9

364 12/20/2016 13:30:00 26.64 82.7

365 12/20/2016 14:30:00 26.98 79.4

366 12/20/2016 15:30:00 22.60 89.9

367 12/20/2016 16:30:00 19.92 96.1

368 12/20/2016 17:30:00 18.42 97.8

369 12/20/2016 18:30:00 17.32 97.7

370 12/20/2016 19:30:00 16.51 97.9

371 12/20/2016 20:30:00 16.04 98.0

372 12/20/2016 21:30:00 15.72 96.6

373 12/20/2016 22:30:00 15.52 98.1

374 12/20/2016 23:30:00 17.07 98.6

375 12/21/2016 00:30:00 21.84 58.3

376 12/21/2016 01:30:00 19.65 100.0

377 12/21/2016 02:30:00 22.61 100.0

378 12/21/2016 03:30:00 20.46 100.0

379 12/21/2016 04:30:00 21.13 100.0

380 12/21/2016 05:30:00 21.49 100.0

381 12/21/2016 06:30:00 21.71 100.0

382 12/21/2016 07:30:00 21.65 100.0

383 12/21/2016 08:30:00 21.88 100.0

384 12/21/2016 09:30:00 21.90 100.0

385 12/21/2016 10:30:00 21.89 100.0

386 12/21/2016 11:30:00 22.00 100.0

387 12/21/2016 12:30:00 22.20 100.0

388 12/21/2016 13:30:00 22.44 100.0

389 12/21/2016 14:30:00 22.41 100.0

390 12/21/2016 15:30:00 20.68 100.0

391 12/21/2016 16:30:00 18.97 100.0

392 12/21/2016 17:30:00 17.79 100.0

393 12/21/2016 18:30:00 17.05 100.0

394 12/21/2016 19:30:00 16.41 100.0

395 12/21/2016 20:30:00 15.86 100.0

396 12/21/2016 21:30:00 15.50 100.0

397 12/21/2016 22:30:00 15.36 100.0

398 12/21/2016 23:30:00 15.84 100.0
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399 12/22/2016 00:30:00 18.92 100.0

400 12/22/2016 01:30:00 20.05 100.0

401 12/22/2016 02:30:00 21.12 100.0

402 12/22/2016 03:30:00 21.27 100.0

403 12/22/2016 04:30:00 20.66 99.8

404 12/22/2016 05:30:00 20.66 100.0

405 12/22/2016 06:30:00 21.47 100.0

406 12/22/2016 07:30:00 21.70 98.8

407 12/22/2016 08:30:00 21.92 98.2

408 12/22/2016 09:30:00 22.06 96.2

409 12/22/2016 10:30:00 22.22 94.8

410 12/22/2016 11:30:00 22.28 93.3

411 12/22/2016 12:30:00 22.58 93.6

412 12/22/2016 13:30:00 22.94 92.7

413 12/22/2016 14:30:00 23.08 89.6

414 12/22/2016 15:30:00 20.64 91.2

415 12/22/2016 16:30:00 18.18 95.2

416 12/22/2016 17:30:00 16.82 97.4

417 12/22/2016 18:30:00 15.92 98.6

418 12/22/2016 19:30:00 15.20 99.4

419 12/22/2016 20:30:00 14.85 100

420 12/22/2016 21:30:00 14.75 100

421 12/22/2016 22:30:00 14.54 100

422 12/22/2016 23:30:00 15.49 100

423 12/23/2016 00:30:00 18.51 97.9

424 12/23/2016 01:30:00 18.01 63.1

425 12/23/2016 02:30:00 16.58 48.4

426 12/23/2016 03:30:00 15.79 45.8

427 12/23/2016 04:30:00 15.41 44.8

428 12/23/2016 05:30:00 15.28 46

429 12/23/2016 06:30:00 15.61 46.1

** Invalid Value Point
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INITIAL LIGHT INTENSITY VERIFICATION 

STUDY:28526 
CLIENT:AECOM 

PROJECT:Walton & Lonsbury Superfund Site - DAS Case Number 0359M 
ASSAY:Lolium perenne Emergence I Survival/ Growth Evaluation 

TASK:Verification of Initial Light Intensity and Environmental Conditions 
UNITS:1,1mol/m2 

- PAR 

400 400 

450 450 

400 425 

Initial Humidity: 75% 
Initial Temperature: 24 °C 

Date: 12/05/16 
Time: 

Signature: 

13:00 ~ 

425 

375 



Spectral Bandwidth for “Full Spectrum” Lighting used in Lolium perenne assay.
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Relative Spectrum Curve 
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ESI 
SAMPLE RECEIPT AND CONDITION DOCUMENTATION 

STUDY NO: 28353 
SDG No: 

Project: 

Delivered via: 

Attleboro Soil Evaluation 

ESI 
Date and Time Received: 10/19/16 1050 

10/20/161325 
Received By: RS, KZ 
Air bill / Way bill: No 
Cooler on ice/packs: Yes 
Cooler Blank Temp (C} at arrival: 1C-9.6C 
Number of COC Pages: 3 
COC Serial Number(s): NIA 
COC Complete: Yes 

Sampled Date: Yes 
Field ID complete: Yes 

Sampled Time: Yes 
Analysis request: Yes 

COC Signed and dated: Yes 
Were all samples received? Yes 
Client notification/authorization: Not required 

Field ID Lab ID 

WL-SO-4-PE-A331102a 28353-001 
WL-SO-4-501 28353-002 
WL-SO-4-502 28353-003 
WL-SO-4-503 28353-004 
WL-SO-4-505 28353-005 
WL-SO-4-509 28353-006 
WL-SO-4-512 28353-007 
WL-SO-4-513 28353-008 
WL-SO-4-515 28353-009 
WL-SO-4-516 28353-010 
WL-SO-4-518 28353-011 
WL-SO-4-PE-A331102b 28353-012 
WL-SO-4-PE-A331102c 28353-013 
WL-SO-4-PE-A331102d 28353-014 
WL-SO-4-504 28353-015 
WL-SO-4-506 28353-016 
WL-SO-4-507 28353-017 
WL-SO-4-508 28353-018 
WL-SO-4-510 28353-019 
WL-SO-4-511 28353-020 
WL-SO-4-514 28353-021 
WL-SO-4-517 28353-022 
WL-SO-4-519 28353-023 
WL-SO-4-520 28353-024 

Notes and qualifications: 

Mx 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Date and Time Logged into Lab: 

Logged into Lab by: 

Air bill included in folder if received? 
Custody Seals present? 
Custody Seals intact? 

Does the info on the COC match the samples? Yes 
Were samples received within holding time? Yes 
Were all samples properly labeled? Yes 
Were proper sample containers used? Yes 
Were samples received intact? (none broken or leaking) Yes 
Were sample volumes sufficient for requested analysis? Yes 
Were voe vials free of headspace? NIA 
pH Test strip ID number: N/A 

Bottle 
Analysis Requested 

Hold: NIA 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp 14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D BioAccum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Hold: NIA 
Hold: NIA 
Hold: N/A 
Ef28D BioAccum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D BioAccum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D BioAccum, Lp14D PlantAssav 4X1QalP 

Temperatures for each individual cooler recorded on seperate table. JTP 

Page 1 of 2 

Req'd Verified 

Pres'n Pres'n 

4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
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Date Received Cooler# Sample ID 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 

1 012502,012529,012530, D12531,D12507(3bucke~) 
2 012508 (3 buckets) 
3 012509 (3 buckets) 
4 012507 (1 bucket) 012508 (1 bucket) 012509 (1 bucket) 
5 012521 (3 buckets) 
6 012521 (1 bucket) 012511 (1 bucket) 012519 (1 bucket) 
7 012511 (3 buckets) 
8 012519 (3 buckets) 
9 012515 (3 buckets) 

10 012522 (3 buckets) 
11 D 12515 ( 1 bucket) D 12522 ( 1 bucket) D 12524 ( 1 bucket) 
12 012524 (3 buckets) 
13 012518 (3 buckets) 
14 012518 (1 bucket) 
1 012520 (3 buckets) 
2 012517 (3 buckets) 
3 012523 (3 buckets) 
4 012520 (1 bucket) 012517 (1 bucket) 012523 (1 bucket) 
5 012513 (3 buckets) 
6 012516 (3 buckets) 
7 012526 (3 buckets) 
8 012513 (1 bucket) 012516 (1 bucket) 012526 (1 bucket) 
9 012525 (3 buckets) 

10 012514 (3 buckets) 
11 012510 (3 buckets) 
12 012510 (1 bucket) 012514 (1 bucket) 012512 (1 bucket) 
13 012512 (3 buckets) 
14 012525 (1 bucket) 

Temperature upon arrival 
5.7C 
2.5C 
5.6C 
6.1C 
8.9C 
2.5C 
1.0C 
2.5C 
2.7 
1.2C 
2.0C 
6.1C 
9.2C 
5.8C 
5.0C 
5.7C 
6.4C 
7.3C 
4.3C 
5.9C 
7.7C 
4.3C 
9.6C 
8.4C 
8.6C 
9.4C 
8.7C 
7.6C 
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-oc,J 

- 001.j 

-005 

-ooG 
-007 

--008 
-009 

-016 

Page 1 of 2 

USEPA CLP COC (LAB COPY) 
DateShipped: 10/19/2016 
CarrierName: Courier 
AirbillNo: 

Sample Identifier CLP 
Sample No. 

WL-SO-4-PE- D12502 
A331102a 

WL-SO-4-501 D12507 

WL-SO-4-502 D12508 

WL-SO-4-503 D12509 

WL-SO-4-505 D12511 

WL-SO-4-509 D12515 

WL-SO-4-512 D12518 

WL-SO-4-513 D12519 

WL-SO-4-515 D12521 

WL-SO-4-516 D12522 

Matrix/Sampler Coll. 
Method 

PE Tissue/ Grab 
Jones 

Soil/ Meunier Grab 

Soil/Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

CHAIN OF CUSTODY RECORD 

DAS#: 0359M 
Cooler#: 

Analysis/Turnaround 
(Days) 

MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

MET+HG/TISS(28), SOIL 
TOX(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET+HG/TISS(28) 

Tag/Preservative/Bottles 

1619260225 (None) (1) 

- I 

1619260008 (None), (C ' 
1619260235(None).!.St'l( 
1619260016 (None), 

1619260236 (None)~ 1-\ 
1619260024 (None), q 

1619260237 (None) ,£S; 
1619260040 (None), 

1619260254 (None)~ l,f 
1619260072 (None), 

1619260252 (None)-fS') '-\ 
1619260096 (None), q 

1619260249(None)'1Jr 
1619260104 (None), l\ 

1619260248 (None)~ 
1619260120 (None), L\ 

1619260246(None)~ 
1619260128 (None), '-\ 

1619260245(None)tf!1 

Special Instructions: Hold samples pending instruction from AECOM. Samples D12502, D12529, D12530, and D12531 come 
from same sample jar. 

Analysis Key: MET+HG/TISS=Metals/Mercury in Tissue, SOIL TOX=Earthworm Body Burden & Seedling Growth 

Items/Reason Relinquished by (Signature and Organization) Date/Time 

1o l't{lf/ 
oS"O 

Location 

PE 
~,er 
l . SO-501 

SO-502 

SO-503 

SO-505 

SO-509 

SO-512 

SO-513 

SO-515 

SO-516 

No: 1-101916-095837-0307 
Lab: EnviroSystems 

Lab Contact: Kenneth Simon 
Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/18/2016 09:00 

10/18/2016 09:45 

10/18/2016 09:20 

10/18/2016 11:10 

10/18/2016 13:30 

10/18/201615:15 

10/19/2016 09:25 

10/18/201614:00 

10/18/2016 11 :30 

10/18/201615:40 

Shipment for Case Complete? N 
Samples Transferred From Chain of Custody # 

Sample Condition Upon Receipt 
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-01 \ 

-Oil 

Page 2 of 2 

USEPA CLP COC (LAB COPY) 

DateShipped: 10/19/2016 

CarrierName: Courier 

AirbillNo: 

Sample Identifier CLP 
Sample No. 

WL-SO-4-518 D12524 

WL-SO-4-PE- D12529 
A331102b 

WL-SO-4-PE- D12530 
A331102c 

WL-SO-4-PE- D12531 
A331102d 

Matrix/Sampler Coll. 
Method 

Soil/ Meunier Grab 

PE Tissue/ Grab 
Jones 

PE Tissue/ Grab 
Jones 

PE Tissue/ Grab 
Jones 

CHAIN OF CUSTODY RECORD 

DAS#: 0359M 

Cooler#: 

Analysis/Turnaround 
(Days) 

SOIL TOX(28), 
MET +HG/TISS(28) 

MET +HG/TISS(28) 

MET +HG/TISS(28) 

MET +HG/TISS(28) 

Tag/Preservative/Bottles 

1619260144 (None), ;ojl ~ 
1619260243 (None)~~ , 

1619260255 (None) (1) '-

1619260256 (None) (1) 

1619260257 (None) (1) 

Location 

SO-518 

PE 

PE 

PE 

No: 1-101916-095837 -0307 
lab: EnviroSystems 

lab Contact: Kenneth Simon 

Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/19/2016 09:45 

10/18/2016 09:00 

10/18/2016 09:00 

10/18/2016 09:00 

Special Instructions: Hold samples pending instruction from AECOM. Samples D12502, D12529, D12530, and D12531 come 
Shipment for Case Complete? N 

Samples Transferred From Chain of Custody # 

from same sample jar. 

Analysis Key: MET +HG/TISS=Metals/Mercury in Tissue, SOIL TOX=Earthworm Body Burden & Seedling Growth 

Sample Condition Upon Receipt 



AECOM - Walton & Lonsbury Superfund Site, Attleboro, Massachusetts.  
Lolium perenne: Emergence, Survival and Growth Assay. ESI Study: 28526.

Data Appendix Page 211 of 214

-01) 

-Olb 

-01i 

-011 

-OlO 

--oz.. ( 

Page 1 of 1 

USEPA CLP COC (LAB COPY) 
DateShipped: 10/20/2016 
CarrierName: Courier 
AirbillNo: 

I Sample Identifier i CLP 
' / Sample No. 

WL-SO-4-504 I D12510 i 
I 

WL-SO-4-506 I D12512 I 
I 

WL-SO-4-507 D12513 

WL-SO-4-508 D12514 
I 

I WL-SO-4-510 D12516 I 

WL-SO-4-511 D12517 
i 

WL-SO-4-514 i D12520 I 
I 

WL-SO-4-517 
! 

D12523 

WL-SO-4-519 D12525 
··. 

WL-SO-4-520 D12526 

Matrix/Sampler Coll. 
Method 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Special Instructions: Hold samples pending instruction from AECOM 

i 

2a3S3 
CHAIN OF CUSTODY RECORD 

DAS#: 0359M 
Cooler#: 

Analysis/Turnaround 
(Days) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) I 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

Tag/Preservative/Bottles 

1619260032 (None), ,~ 
1619260238 (None)ASf ~ 

1619260048 (None), ·'-f 
1619260239(None)~ 

1619260056 (None), Lf 
1619260240(None)(.13,( 

1619260064 (None), 
1619260253 (None) (~4 
1619260080 (None), 

. 
1619260251 (None)~<-( 
1619260088 (None), 

1619260250(None)03flf 
1619260112(None), "( 

1619260247(None)~ 

1619260136(None&r4 
1619260244 (None) 

1619260152 (None)a,4 
1619260242(None)( 

1619260160 (None), 
1619260241 (None)~'i 

Analysis Key: SOIL TOX=Earthworrn Body Burden & Seedling Growth, MET +HG/TISS=Metals/Mercury in Tissue 

Items/Reason Relinquished by (Signature and Organization) 

Location 

'Zo SO-504 
a 

SO-506 

SO-507 

SO-508 

SO-510 

SO-511 

SO-514 

SO-517 

SO-519 

SO-520 

I 

No: 1-102016-100201-0311 
Lab: EnviroSystems 

Lab Contact: Kenneth Simon 
Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/20/2016 10:25 

10/20/201610:20 

10/19/2016 14:40 

10/20/2016 08:30 

10/19/201615:30 

110/19/2016 12:00 

i 101191201611:30 
l 

10/19/2016 14:40 
,_ 

I 1012012016 08:50 
I 
I 

10/19/2016 16:00 

I 

Shipment for Case Complete? Y 
Samples Transferred From Chain of Custody # 

i 
I 

I 
l 

; 



Subject: RE: Walton & Lonsbury Superfund Site Attleboro, MA DAS Case Number 0359M
From: "Lapite, Constance" <Constance.Lapite@aecom.com>
Date: 12/20/2016 2:19 PM
To: Kenneth Simon <ksimon@envirosystems.com>
CC: Kirk Cram <kcram@envirosystems.com>, Jim Provencher <jprovencher@envirosystems.com>

Ken‐

I heard back from Deb. Could you please put the samples in this order –

Loca on

SO‐503

SO‐517

SO‐516

SO‐502

SO‐513

SO‐518

SO‐520

SO‐510

SO‐501

SO‐519

SO‐506

SO‐507

Please let me know if you have ques ons. Thank you! Constance

From: Kenneth Simon [mailto:ksimon@envirosystems.com]
Sent: Tuesday, December 20, 2016 12:43 PM
To: Lapite, Constance
Cc: Kirk Cram; Jim Provencher
Subject: Walton & Lonsbury Superfund Site Attleboro, MA DAS Case Number 0359M

Constance,

Good day. As we progress on the Attleboro project I've got a couple of questions that are related
to statistical analysis and reporting. I seem to remember that there is "reference site" associated
with the project but that the samples represent a gradient of the compounds of concern. That
being the case, we'll run statistical analyses against the laboratory control. For reporting
purposes, would you prefer that samples are presented in they were sampled or in an order that
represents the COC gradient? Using the latter format would allow one to quickly observed any, if it
exists, does response. Also, for the reports we are identifying the project site as the "Walton &
Lonsbury Superfund Site" and are including reference to the DAS Case Number 0359M
throughout the report.

As an update on the project schedule, the 28-day earthworm bioaccumulation study ended
yesterday and the depurated worms are now in the process of being homogenized. Tissue
analysis, digestion etc. will start later today/tomorrow. Note, overall survival was good and we have
more than sufficient tissue for metals analysis plus all associated QC. The 28-day survival study
will be ending tomorrow. Regarding the plant assays, the 14th day post 50% emergence will be

RE:	Walton	&	Lonsbury	Superfund	Site	Attleboro,	MA	DAS	Case	Numb... imap://mailbunny.envirosystems.com:993/fetch>UID>/AECOM>42...
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this Friday, 23rd. I've attached some photos I took this morning to give you an idea of how the
plants are looking.

I've passed on your message regarding the DORM-4 SRM as it relates to the issue with lead. I'll
talk with him and we'll get back to you later today. Having talked with Jason I do know that he
normally achieves between 95 and 100% recovery with the SRM he uses as part our Fish &
Wildlife Service contract.

Regards,
Ken

EnviroSystems, Inc.
Specialists in Environmental Toxicology and Chemistry
P.O. Box 778
Hampton, NH 03843-0778

Voice: 603.926.3345  Ext 213, Mobile: 603.475-7564, Fax: 603.926.3521
A Woman Owned Small Business (WOSB) - Celebrating 35 Years of Service

http://www.envirosystems.com

This message is intended solely for the use of the individual or entity to whom it is addressed and contains information that is privileged, confidential and
exempt from disclosure under applicable law. If you are not the intended recipient, be aware that any disclosure, copying, distribution or use of the contents
of this material or of the attachments, is prohibited. If you receive this transmission in error, please notify us by return e-mail immediately.
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ASSAY REVIEW CHECKLIST 
STUDY#: 28526 ---------------------------
CLIENT: AECOM ---------------------------

PROJECT: Walton & Lonsbury Superfund Site, DAS Case Number 0359M 

ASSAY: Lolium perenne Emergence and Growth Assay 

Anal st Data Review Initials Comments 

Chains of Custody Complete 

Sample Receipt Complete 

Organism Culture Sheet(s) 

Bench Sheets Complete (dates, times, initials, etc.) 

Water Quality Data Complete 

Weights Reported 

Assay Acceptability Review 

Technical Report Review Date Initials Comments 

Statistical Analysis 1J/JiA bf!? 
Survival 

Chemical d,J4 
Statistical Analysis Reviewed 

I 

Data Acceptability Review Q,f,_':} If &i ;ctfy 
Support Documentation , I 

Temperature Data Logger ,JJZ>/2~ ,~ 
DailyWQ Data 12/J~/(r;., JGH- ,. 

Overlying and/or Pore Water Chemistry . l/4 I 
Other Chemical Analysis Data @ti J./~ ,JJJ:/f t ~ 

Draft Report 
. 

~fl!. Khr'Y /Jt 
Final Report Reviewed lih./.' 'k.-

QA Audit/Review Complete 
I I 

Final Report Printed - PDF 1zhJr(~ \.,,~-

' EDD Complete )\.\/~ 

Report E-mailed/ Faxed 1 ds(, /4 r_ ~ 

Report Logged Out I I' w --1 
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TOXICOLOGICAL EVALUATION
OF SOIL SAMPLES:

Walton & Lonsbury Superfund Site 
Attleboro, Massachusetts
DAS Case Number 0359M

Eisenia fetida 14 Day Survival Evaluation

1.0 INTRODUCTION

This report presents the results of a chronic exposure toxicity test completed on soil samples collected
from the Walton & Lonsbury Superfund Site, Attleboro, Massachusetts, DAS Case Number 0359M. Samples
were provided by AECOM, Chelmsford, Massachusetts. Testing was based on programs and protocols
developed by the ASTM (2014) and involved conducting a 14 day exposure assay with the earthworm, Eisenia
fetida. Toxicity tests and supporting analyses were performed at EnviroSystems, Incorporated (ESI), Hampton,
New Hampshire.

Toxicity tests expose groups of organisms to environmental samples, a laboratory control and/or field
reference sites for a specified period to assess potential impacts on a variety of endpoints, such as survival,
growth or reproduction. Analysis of variance techniques are used to determine the relative toxicity of the
samples as compared to the laboratory control and/or field reference sites.

2.0 MATERIALS AND METHODS

2.1 General Methods, Biological Evaluations

Toxicological and analytical protocols used in this program follow procedures outlined in Standard
Methods for the Examination of Water and Wastewater, 22nd Edition (APHA 2012) and Standard Guide for
Conducting Laboratory Soil Toxicity or Bioaccumulation Tests With the Lumbricid Earthworm Eisenia Fetida
and the Enchytraeid Potworm Enchytraeus albidus (ASTM 2016). These protocols provide standard
approaches for physical and chemical analysis and for the evaluation of toxicological effects of soils on
terrestrial organisms.

2.2 Test Species

E. fetida were originally obtained from Carolina Biological Supply and held in culture at ESI for several
months prior to testing. Worms used in the assays were adults with a well-developed clitellum and having a
wet weight between 250 and 500 mg. A representative group of worms were rinsed with deionized water,
blotted dry, and weighed to the nearest 0.1 mg to determine the mean initial weight, and these data are
included in the Data Appendix.

2.3 Test Samples and Laboratory Control Soil

Soil samples collected for this project were received at ESI under chain of custody. Once received,
samples were inspected to determine integrity, given unique sample numbers and logged into the laboratory
sample management database. Samples were stored in a refrigerator maintained at 4±2EC. A listing of sample
sites, sample collection, and receipt information is summarized in Table 1. Prior to testing, an aliquot of each
sample was analyzed for loss on ignition (percent carbon) to estimate the level of organic carbon.  Soil pH was
also obtained.  Loss on ignition and pH data are summarized in Table 2 and provided in the Data Appendix. 

The control substrate was the culturing medium used by ESI, which is a combination of hydrated
coconut coir fiber and peat.
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2.4 Eisenia fetida 14 Day Survival Evaluation

Test chambers for the assay were 9 cm diameter by 30 cm tall acrylic cylinders. The bottom of the
cylinders were sealed with 200 µm mesh nylon screen attached using silicone adhesive. The top of the
cylinder was covered with translucent film, Parafilm® with a 0.5 mm holes to allow ventilation. Prior to adding
soil, the cylinders were filled with approximately 400 mL of rinsed crushed stone to a depth of approximately
8 cm. Cylinders were then filled with enough soil to exceed a loading rate of 16mg soil/individual test
organism/day of exposure (approximately 400 mL of soil). The cylinders were then placed in 1 L beakers,
which were filled to approximately 4 cm with rinsed crushed stone. During the assay, deionized water was
added, as needed, to maintain proper soil hydration. The crushed stone allowed excess water to drain and
avoid over-hydrating the soils. A surrogate chamber for each sample and the control was also established as
described above. The surrogate chamber contained a tensiometer that was used as a reference for soil
hydration. Daily tensiometer readings and records of soil hydration are included in the Data Appendix.

Before the addition of organisms, test replicates were randomly placed in the test chamber after the
addition of the soil samples. Placement locations were generated using CETIS™ v1.9.2.6 (Comprehensive
Environmental Toxicity Information System) software. The block randomized position assignments are
included in the Data Appendix. Worms with well developed clitella and a mean wet weight within the range
of 300 - 500 mg were randomly assigned to test vessels. The test utilized 5 replicates with 10 worms per
replicate. Containers were placed in an incubator at 22 ±1EC. Chambers are rotated daily in the incubator to
ensure uniform exposure conditions. Lighting was set at 24 hours illumination. Light intensity was
approximately 700-1000 lux. During the exposure period, incubator temperature was checked daily for the
duration of the assay and hourly using a data logger. The worms were not fed during the assay.

General behavior was observed approximately 2 hours after placing worms in the test chambers.
Instances of worms not burrowing or actively attempting to avoid the sample when observed were noted. After
14 days exposure, chambers were uncovered and the contents removed onto trays. Living worms were
removed from the soil and counted for survival statistical comparisons. Surviving worms were removed from
the soil and placed in a petri dish lined with moistened filter paper and allowed to depurate overnight. After
the depuration period, these worms were rinsed with deionized water to remove soil particles, blotted dry and
weighed to the nearest 0.1 milligram. 

2.5 Statistical Analysis

 Survival was analyzed using CETIS™ v1.9.2.6 software to determine significant differences between
the test soils and the laboratory control soil sample. Data sets were evaluated to determine normality of
distribution and homogeneity of sample variance. Data sets were subsequently evaluated using the
appropriate parametric or non-parametric Analysis of Variance (ANOVA) statistic. Selection of specific
statistical methods was based on US EPA Decision Tree guidelines. Data sets were also analyzed for the
presence of outliers using the Grubbs’ Outlier Test. In cases where outliers were found, statistical analysis
was conducted both with and without the questionable data point and both sets of results are reported. As
appropriate, data sets were transformed prior to analysis. Statistical comparisons were made for day 14
survival. Pair-wise comparisons were made using the appropriate statistical evaluation. Statistical difference
was evaluated at α = 0.05.

2.6 Quality Control

As part of the laboratory quality control program, reference toxicant evaluations are completed on a
regular basis for each test species. These results provide relative health and response data while allowing for
comparison with historic data sets. Results are summarized in Table 3.

3.0 RESULTS AND DISCUSSION

A summary of acceptable endpoints and laboratory control performance is provided in Table 4.Table
5 provides summaries of the survival results and detailed statistical results for each sample location.
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Laboratory bench sheets, detailed summaries of survival, wet weights and associated statistical support data
are included in Appendix A.

3.1 Laboratory Control Performance

At the end of the 14-day exposure period survival in the laboratory control treatment was 100% with
a coefficient of variation (CV) of 0%. This endpoint meets or exceeds the minimum protocol specification of
$90% survival, indicating that the test organisms were healthy and the assay is valid.

Based on daily observations, the mean temperature during the assay was 22EC with a range of 22 to
22EC. Confirmation temperature data collected hourly in a surrogate replicate documented a mean
temperature of 21.1EC with a range of 20.4 to 21.8EC. The acceptable temperature for the assay is a mean
value of 22±1EC with maximum limits of 19 to 25EC. 

3.2 Protocol Deviations

Review of data generated during the 14-day exposure period documented only one  deviation from the
method protocol. The majority of the samples were out of hold time (i.e., older than 8 weeks) when the assay
was conducted as a result of the several repeated attempts to complete the assay to meet the test
acceptability criterion for earthworm survival. However, the contaminants of concern for this project are metals,
which are stable in soil samples for long periods of time. Although it represents an uncertainty, it is the opinion
of ESI’s technical director that this deviation had no adverse impact on the outcome of the assay.

3.3 Summary

This program utilized protocols developed by the US EPA and ASTM to assess the potential
toxicological impacts that exposure to soils from the Walton & Lonsbury Superfund Site in Attleboro,
Massachusetts would have on soil invertebrates. Review of the statistical analysis reveals that there were no
impacts to earthworms exposed to any of the project site soils as compared to the laboratory control soil. All
site soils and the laboratory control achieved 100% survival. 

4.0 REFERENCES

APHA 2012. Standard Methods for the Examination of Water and Wastewater, 22nd Edition. Washington D.C. 

ASTM 2016. Volume 11.06. Standard Guide for Conducting Laboratory Soil Toxicity or Bioaccumulation Tests
With the Lumbricid Earthworm Eisenia Fetida and the Enchytraeid Potworm Enchytraeus albidus.
E1676-12.
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Table 1. Summary of Sample Collection and Receipt Information. Eisenia fetida 14 Day Survival
Assay. Walton & Lonsbury Superfund Site DAS Case Number 0359M. June 2017.

Field ID ESI Code Sample
Number

Status
Sample Collected Sample Received

Date Time Date Time

WL-SO-4-PE-A331102a 28353-001 HOLD 10/18/16 0900 10/19/16 1050

WL-SO-4-501 a 28353-002 -001 Evaluate 10/18/16 0945 10/19/16 1050

WL-SO-4-502 28353-003 -002 Evaluate 10/18/16 0920 10/19/16 1050

WL-SO-4-503 28353-004 -003 Evaluate 10/18/16 1110 10/19/16 1050

WL-SO-4-505 28353-005 HOLD 10/18/16 1330 10/19/16 1050

WL-SO-4-509 28353-006 HOLD 10/18/16 1515 10/19/16 1050

WL-SO-4-512 28353-007 HOLD 10/19/16 0925 10/19/16 1050

WL-SO-4-513 28353-008 -007 Evaluate 10/18/16 1400 10/19/16 1050

WL-SO-4-515 28353-009 HOLD 10/18/16 1130 10/19/16 1050

WL-SO-4-516 28353-010 -008 Evaluate 10/18/16 1540 10/19/16 1050

WL-SO-4-518 28353-011 -010 Evaluate 10/19/16 0945 10/19/16 1050

WL-SO-4-PE-A331102b 28353-012 HOLD 10/18/16 0900 10/19/16 1050

WL-SO-4-PE-A331102c 28353-013 HOLD 10/18/16 0900 10/19/16 1050

WL-SO-4-PE-A331102d 28353-014 HOLD 10/18/16 0900 10/19/16 1050

WL-SO-4-504 28353-015 HOLD 10/20/16 1025 10/20/16 1535

WL-SO-4-506 28353-016 -004 Evaluate 10/20/16 1020 10/20/16 1535

WL-SO-4-507 a 28353-017 -005 Evaluate 10/19/16 1440 10/20/16 1535

WL-SO-4-508 28353-018 HOLD 10/20/16 0830 10/20/16 1535

WL-SO-4-510 28353-019 -006 Evaluate 10/19/16 1530 10/20/16 1535

WL-SO-4-511 28353-020 HOLD 10/19/16 1200 10/20/16 1535

WL-SO-4-514 28353-021 HOLD 10/19/16 1130 10/20/16 1535

WL-SO-4-517 28353-022 -009 Evaluate 10/19/16 1440 10/20/16 1535

WL-SO-4-519 28353-023 -011 Evaluate 10/20/16 0850 10/20/16 1525

WL-SO-4-520 28353-024 -012 Evaluate 10/19/16 1600 10/20/16 1525

D12681 a 28353-025 -001 Evaluate 05/25/17 0945 05/25/17 1115

D12682 a 28353-026 -005 Evaluate 05/25/17 1045 05/25/17 1115

Notes:
a Samples WL-SO-4-501 and WL-SO-4-507 were re-sampled in May 2017 because there was no sample
remaining from the October 2016 sampling effort with which to run the assay. The remaining samples are
older than 8 weeks.
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Table 2. Summary of Soil Characteristics. Eisenia fetida 14 Day Survival Assay. Walton &
Lonsbury Superfund Site DAS Case Number 0359M. June 2017.

Field ID ESI Code Sample Number
Initial pH

(SU) a
Final pH
(SU) b

Loss on
Ignition

(% dry wt) c

Laboratory Control Soil 29106-000 000 7.24 - 94

WL-SO-4-503 28353-004 003 6.30 6.31 9.9

WL-SO-4-517 28353-022 009 4.92 4.83 11

WL-SO-4-516 28353-010 008 4.93 4.69 9.2

WL-SO-4-502 28353-003 002 7.40 7.15 8.1

WL-SO-4-513 28353-008 007 5.75 5.26 14

WL-SO-4-518 28353-011 010 5.04 5.30 15

WL-SO-4-520 28353-024 012 5.23 5.30 55

WL-SO-4-510 28353-019 006 5.10 5.20 8.8

D12681 (WL-SO-4-501) 28353-025 001 - 7.56 d 27

WL-SO-4-519 28353-023 011 5.31 5.26 36

WL-SO-4-506 28353-016 004 5.07 4.98 69

D12682 (WL-SO-4-507) 28353-026 005 - 5.15 d 11

Notes:
a Measured November 22, 2016. Samples D12681 and D12682 were re-sampled in May 2017 and initial pH
data are not available for those samples.
b Measured June 25, 2017.
c Measured December 5, 2016 except as noted.
d Measured July 1, 2017.

Table 3. Reference Toxicant Evaluation. Eisenia fetida 14 Day Survival Assay. Walton & Lonsbury
Superfund Site DAS Case Number 0359M. June 2017.

Date Endpoint Value
Historic Mean/

Central Tendency
Acceptable

Range
Reference
Toxicant

06/09/17 Survival LC-50 564 797 0 - 2138 Cadmium (mg/L)

Table 4. Acceptable Endpoints and Laboratory Control Performance. Eisenia fetida 14 Day
Survival Assay. Walton & Lonsbury Superfund Site DAS Case Number 0359M. June 2017.

Endpoint / Measurement Protocol Criteria Units Results

Survival Lab Mean $ 90%
Mean Survival % 100%

Protocol Met Yes

Temperature

Mean: 22E±1EC Daily / Hourly EC 22 / 21.1

Minimum: 19EC Daily / Hourly EC 22 / 20.4

Maximum: 25EC Daily / Hourly EC 22 / 21.8

Protocol Met Yes / Yes

Notes:
a See Section 3.2 for a discussion of the temperature protocol deviation.
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Table 5. Survival Summary and Statistical Analysis. Eisenia fetida 14 Day Survival Assay. Walton
& Lonsbury Superfund Site DAS Case Number 0359M. June 2017.

Field ID ESI Code
Sample
Number Reps Mean Minimum Maximum CV Significant?

Laboratory Control Soil 28526-000 000 5 100% 100% 100% 0% -

WL-SO-4-503 28353-004 003 5 100% 100% 100% 0% No/No

WL-SO-4-517 28353-022 009 5 100% 100% 100% 0% No

WL-SO-4-516 28353-010 008 5 100% 100% 100% 0% No

WL-SO-4-502 28353-003 002 5 100% 100% 100% 0% No

WL-SO-4-513 28353-008 007 5 100% 100% 100% 0% No

WL-SO-4-518 28353-011 010 5 100% 100% 100% 0% No

WL-SO-4-520 28353-024 012 5 100% 100% 100% 0% No

WL-SO-4-510 28353-019 006 5 100% 100% 100% 0% No

D12681 (WL-SO-4-501) 28353-025 001 5 100% 100% 100% 0% No

WL-SO-4-519 28353-023 011 5 100% 100% 100% 0% No

WL-SO-4-506 28353-016 004 5 100% 100% 100% 0% No

D12682 (WL-SO-4-507) 28353-026 005 5 100% 100% 100% 0% No

Note: “No/No” indicates that there was no difference in a statistical outcome when an outlier was
excluded.
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APPENDIX A: 

RAW DATA AND STATISTICAL SUPPORT

Contents Number of
Pages

Sample Receipt Documentation 7

Project Email Communications 2

Test Sediment Preparation Notes 2

Soil pH Records - Start and End 2

Loss on Ignition (Total Organic Carbon) Data 1

E. fetida 14-Day Soil Toxicity Test

Test Sample Key 1

Organism Receipt Data Sheet 2

Lab Control Dry Weights 1

CETIS Randomization and Data Entry Work Sheet 2

Daily Temperature and Daily Observation Bench Sheets 3

Day 14 Recovery Bench Sheets 2

Days 0 and 14 Wet Weights 3

CETIS Day 14 Survival Summary 2

CETIS Day 14 Survival Statistical Analysis Reports 13

Hourly Temperature Graph and Data Summary 11

Assay Review Checklist 1

Total Appendix Pages 55 
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-oc,J 

- 001.j 

-005 

-ooG 
-007 

--008 
-009 

-016 

Page 1 of 2 

USEPA CLP COC (LAB COPY) 
DateShipped: 10/19/2016 
CarrierName: Courier 
AirbillNo: 

Sample Identifier CLP 
Sample No. 

WL-SO-4-PE- D12502 
A331102a 

WL-SO-4-501 D12507 

WL-SO-4-502 D12508 

WL-SO-4-503 D12509 

WL-SO-4-505 D12511 

WL-SO-4-509 D12515 

WL-SO-4-512 D12518 

WL-SO-4-513 D12519 

WL-SO-4-515 D12521 

WL-SO-4-516 D12522 

Matrix/Sampler Coll. 
Method 

PE Tissue/ Grab 
Jones 

Soil/ Meunier Grab 

Soil/Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

CHAIN OF CUSTODY RECORD 

DAS#: 0359M 
Cooler#: 

Analysis/Turnaround 
(Days) 

MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

MET+HG/TISS(28), SOIL 
TOX(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET+HG/TISS(28) 

Tag/Preservative/Bottles 

1619260225 (None) (1) 

- I 

1619260008 (None), (C ' 
1619260235(None).!.St'l( 
1619260016 (None), 

1619260236 (None)~ 1-\ 
1619260024 (None), q 

1619260237 (None) ,£S; 
1619260040 (None), 

1619260254 (None)~ l,f 
1619260072 (None), 

1619260252 (None)-fS') '-\ 
1619260096 (None), q 

1619260249(None)'1Jr 
1619260104 (None), l\ 

1619260248 (None)~ 
1619260120 (None), L\ 

1619260246(None)~ 
1619260128 (None), '-\ 

1619260245(None)tf!1 

Special Instructions: Hold samples pending instruction from AECOM. Samples D12502, D12529, D12530, and D12531 come 
from same sample jar. 

Analysis Key: MET+HG/TISS=Metals/Mercury in Tissue, SOIL TOX=Earthworm Body Burden & Seedling Growth 

Items/Reason Relinquished by (Signature and Organization) Date/Time 

1o l't{lf/ 
oS"O 

Location 

PE 
~,er 
l . SO-501 

SO-502 

SO-503 

SO-505 

SO-509 

SO-512 

SO-513 

SO-515 

SO-516 

No: 1-101916-095837-0307 
Lab: EnviroSystems 

Lab Contact: Kenneth Simon 
Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/18/2016 09:00 

10/18/2016 09:45 

10/18/2016 09:20 

10/18/2016 11:10 

10/18/2016 13:30 

10/18/201615:15 

10/19/2016 09:25 

10/18/201614:00 

10/18/2016 11 :30 

10/18/201615:40 

Shipment for Case Complete? N 
Samples Transferred From Chain of Custody # 

Sample Condition Upon Receipt 
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-01 \ 

-Oil 
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USEPA CLP COC (LAB COPY) 

DateShipped: 10/19/2016 

CarrierName: Courier 

AirbillNo: 

Sample Identifier CLP 
Sample No. 

WL-SO-4-518 D12524 

WL-SO-4-PE- D12529 
A331102b 

WL-SO-4-PE- D12530 
A331102c 

WL-SO-4-PE- D12531 
A331102d 

Matrix/Sampler Coll. 
Method 

Soil/ Meunier Grab 

PE Tissue/ Grab 
Jones 

PE Tissue/ Grab 
Jones 

PE Tissue/ Grab 
Jones 

CHAIN OF CUSTODY RECORD 

DAS#: 0359M 

Cooler#: 

Analysis/Turnaround 
(Days) 

SOIL TOX(28), 
MET +HG/TISS(28) 

MET +HG/TISS(28) 

MET +HG/TISS(28) 

MET +HG/TISS(28) 

Tag/Preservative/Bottles 

1619260144 (None), ;ojl ~ 
1619260243 (None)~~ , 

1619260255 (None) (1) '-

1619260256 (None) (1) 

1619260257 (None) (1) 

Location 

SO-518 

PE 

PE 

PE 

No: 1-101916-095837 -0307 
lab: EnviroSystems 

lab Contact: Kenneth Simon 

Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/19/2016 09:45 

10/18/2016 09:00 

10/18/2016 09:00 

10/18/2016 09:00 

Special Instructions: Hold samples pending instruction from AECOM. Samples D12502, D12529, D12530, and D12531 come 
Shipment for Case Complete? N 

Samples Transferred From Chain of Custody # 

from same sample jar. 

Analysis Key: MET +HG/TISS=Metals/Mercury in Tissue, SOIL TOX=Earthworm Body Burden & Seedling Growth 

Sample Condition Upon Receipt 
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-01) 

-Olb 

-01i 

-011 

-OlO 

--oz.. ( 

Page 1 of 1 

USEPA CLP COC (LAB COPY) 
DateShipped: 10/20/2016 
CarrierName: Courier 
AirbillNo: 

I Sample Identifier i CLP 
' / Sample No. 

WL-SO-4-504 I D12510 i 
I 

WL-SO-4-506 I D12512 I 
I 

WL-SO-4-507 D12513 

WL-SO-4-508 D12514 
I 

I WL-SO-4-510 D12516 I 

WL-SO-4-511 D12517 
i 

WL-SO-4-514 i D12520 I 
I 

WL-SO-4-517 
! 

D12523 

WL-SO-4-519 D12525 
··. 

WL-SO-4-520 D12526 

Matrix/Sampler Coll. 
Method 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Morrill Grab 

Soil/ Morrill Grab 

Soil/ Meunier Grab 

Soil/ Meunier Grab 

Special Instructions: Hold samples pending instruction from AECOM 

i 

2a3S3 
CHAIN OF CUSTODY RECORD 

DAS#: 0359M 
Cooler#: 

Analysis/Turnaround 
(Days) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) I 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

SOIL TOX(28), 
MET +HG/TISS(28) 

Tag/Preservative/Bottles 

1619260032 (None), ,~ 
1619260238 (None)ASf ~ 

1619260048 (None), ·'-f 
1619260239(None)~ 

1619260056 (None), Lf 
1619260240(None)(.13,( 

1619260064 (None), 
1619260253 (None) (~4 
1619260080 (None), 

. 
1619260251 (None)~<-( 
1619260088 (None), 

1619260250(None)03flf 
1619260112(None), "( 

1619260247(None)~ 

1619260136(None&r4 
1619260244 (None) 

1619260152 (None)a,4 
1619260242(None)( 

1619260160 (None), 
1619260241 (None)~'i 

Analysis Key: SOIL TOX=Earthworrn Body Burden & Seedling Growth, MET +HG/TISS=Metals/Mercury in Tissue 

Items/Reason Relinquished by (Signature and Organization) 

Location 

'Zo SO-504 
a 

SO-506 

SO-507 

SO-508 

SO-510 

SO-511 

SO-514 

SO-517 

SO-519 

SO-520 

I 

No: 1-102016-100201-0311 
Lab: EnviroSystems 

Lab Contact: Kenneth Simon 
Lab Phone: 603-926-3345 x213 

Collection For Lab Use 
Date/Time Only 

10/20/2016 10:25 

10/20/201610:20 

10/19/2016 14:40 

10/20/2016 08:30 

10/19/201615:30 

110/19/2016 12:00 

i 101191201611:30 
l 

10/19/2016 14:40 
,_ 

I 1012012016 08:50 
I 
I 

10/19/2016 16:00 

I 

Shipment for Case Complete? Y 
Samples Transferred From Chain of Custody # 

i 
I 

I 
l 

; 
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ESI 
SAMPLE RECEIPT AND CONDITION DOCUMENTATION 

STUDY NO: 28353 
SDG No: 

Project: 

Delivered via: 

Attleboro Soil Evaluation 

ESI 
Date and Time Received: 10/19/16 1050 

10/20/161325 
Received By: RS, KZ 
Air bill / Way bill: No 
Cooler on ice/packs: Yes 
Cooler Blank Temp (C} at arrival: 1C-9.6C 
Number of COC Pages: 3 
COC Serial Number(s): NIA 
COC Complete: Yes 

Sampled Date: Yes 
Field ID complete: Yes 

Sampled Time: Yes 
Analysis request: Yes 

COC Signed and dated: Yes 
Were all samples received? Yes 
Client notification/authorization: Not required 

Field ID Lab ID 

WL-SO-4-PE-A331102a 28353-001 
WL-SO-4-501 28353-002 
WL-SO-4-502 28353-003 
WL-SO-4-503 28353-004 
WL-SO-4-505 28353-005 
WL-SO-4-509 28353-006 
WL-SO-4-512 28353-007 
WL-SO-4-513 28353-008 
WL-SO-4-515 28353-009 
WL-SO-4-516 28353-010 
WL-SO-4-518 28353-011 
WL-SO-4-PE-A331102b 28353-012 
WL-SO-4-PE-A331102c 28353-013 
WL-SO-4-PE-A331102d 28353-014 
WL-SO-4-504 28353-015 
WL-SO-4-506 28353-016 
WL-SO-4-507 28353-017 
WL-SO-4-508 28353-018 
WL-SO-4-510 28353-019 
WL-SO-4-511 28353-020 
WL-SO-4-514 28353-021 
WL-SO-4-517 28353-022 
WL-SO-4-519 28353-023 
WL-SO-4-520 28353-024 

Notes and qualifications: 

Mx 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Date and Time Logged into Lab: 

Logged into Lab by: 

Air bill included in folder if received? 
Custody Seals present? 
Custody Seals intact? 

Does the info on the COC match the samples? Yes 
Were samples received within holding time? Yes 
Were all samples properly labeled? Yes 
Were proper sample containers used? Yes 
Were samples received intact? (none broken or leaking) Yes 
Were sample volumes sufficient for requested analysis? Yes 
Were voe vials free of headspace? NIA 
pH Test strip ID number: N/A 

Bottle 
Analysis Requested 

Hold: NIA 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp 14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D BioAccum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Hold: NIA 
Hold: NIA 
Hold: N/A 
Ef28D BioAccum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D BioAccum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1gaIP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D Bio Accum, Lp14D Plant Assay 4x1galP 
Ef28D BioAccum, Lp14D PlantAssav 4X1QalP 

Temperatures for each individual cooler recorded on seperate table. JTP 

Page 1 of 2 

Req'd Verified 

Pres'n Pres'n 

4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
4C Yes 
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Date Received Cooler# Sample ID 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/19/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 
10/20/16 

1 012502,012529,012530, D12531,D12507(3bucke~) 
2 012508 (3 buckets) 
3 012509 (3 buckets) 
4 012507 (1 bucket) 012508 (1 bucket) 012509 (1 bucket) 
5 012521 (3 buckets) 
6 012521 (1 bucket) 012511 (1 bucket) 012519 (1 bucket) 
7 012511 (3 buckets) 
8 012519 (3 buckets) 
9 012515 (3 buckets) 

10 012522 (3 buckets) 
11 D 12515 ( 1 bucket) D 12522 ( 1 bucket) D 12524 ( 1 bucket) 
12 012524 (3 buckets) 
13 012518 (3 buckets) 
14 012518 (1 bucket) 
1 012520 (3 buckets) 
2 012517 (3 buckets) 
3 012523 (3 buckets) 
4 012520 (1 bucket) 012517 (1 bucket) 012523 (1 bucket) 
5 012513 (3 buckets) 
6 012516 (3 buckets) 
7 012526 (3 buckets) 
8 012513 (1 bucket) 012516 (1 bucket) 012526 (1 bucket) 
9 012525 (3 buckets) 

10 012514 (3 buckets) 
11 012510 (3 buckets) 
12 012510 (1 bucket) 012514 (1 bucket) 012512 (1 bucket) 
13 012512 (3 buckets) 
14 012525 (1 bucket) 

Temperature upon arrival 
5.7C 
2.5C 
5.6C 
6.1C 
8.9C 
2.5C 
1.0C 
2.5C 
2.7 
1.2C 
2.0C 
6.1C 
9.2C 
5.8C 
5.0C 
5.7C 
6.4C 
7.3C 
4.3C 
5.9C 
7.7C 
4.3C 
9.6C 
8.4C 
8.6C 
9.4C 
8.7C 
7.6C 
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ESI EnviroSystems, Inc. 
I Lafayette Road 
P.O. Box 778 
Hampton, N.H. 03843 

Client: AJii::.,;;ew\. 

Report to: C..;u ~•";ft"~C(;: U>,.i>arE, 

Invoice to: "11'\At\"l'l..e ~,~ 

Voice: 

Protocol: RCRA SOWA 
Lab Number Your Field ID: 
(assigned (must agree with 
by lab) container) 

--o1S --0 \ ·z._ Cd e \ 

- 02l.o 't), <-b '8,'Z.. 

\ (._ l 
Relinquished By:'\_,.,\~ .i v 1.;.: -...,F7 

' ·~ 

Relinquished By: \ 

Voice: 603-926-3345 
FAX: 603-926-3521 

CHAIN OF CUSTODY DOCUMENTATION 

Contact: ~uu5"tl"'~c.e,. Proiect Name: wl~L 

Address: ~<;;o A.P-c "·"•·"a oii::.. Project Number: <..,o~o,s \\<:,-

Address: ~\"'i:l!j=•::m:..,.,~ V<.iv'.l,, Project Manaoer: \\~ ~c- .. e 

ESI Job No: 

Paoe L of L 

Fax: email: P.O. No: Quote No: 

NPDES USCOE Other 
Date Time Sampled Grab Container Container Field Matrix Filter Analyses Requested\ 

Sampled Sampled By or com- Size Type Preser- S=Solid N=Not needed Special Instructions: 
posit (ml.) (P/G/T) vation 

W=Water F=Done in field 

(G/C) 
L=Labtodo 

s j·z.,~ 
~4"' .:r~ 4 i:i t 0<~\ (::::>' _, ~ ----\·':\-

':':>{t.S U:)4<;- ·n:,:VV\. ~ '2..."'-\~c ll •f" - 'S --\~ 

I ~ ,!/' J 

Date: 'S \'LS-\ rl... i~~ ~ I (;::; /( ~ · II·: lS --· , • .r • ' ✓. 
\\ \ \<;"""" Receive . , )\ )' V\ Date: ts:, 7:) H Time: Time: 

l { 

Date: Time: Received at Lab Bv: Date: Time: 

Comments: ---'~::__--=c.e::.::::..e=-::U\.:!=>"-,_C::::...,'!i:e....' i1,--..::..p-L./_;, _ _,Y;s"'. _''"-\-+---=€::!::.c$_;::;_\-'---------------------------------------------
\ 

jsample Delivery Group No: !Page of 
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ESI 
SAMPLE RECEIPT AND CONDITION DOCUMENTATION 

STUDY NO: 28353 
SDG No: 

Project: 

Delivered via: 

Attleboro Soil Evaluation 

ESI 
Date and Time Received: 

Received By: 

05/25/17 1115 

KAS 

Air bill / Way bill: No 
Cooler on ice/packs: Yes 
Cooler Blank Temp (C) at arrival: See Notes 
Number of COC Pages: 1 
COC Serial Number(s): N/A 
COC Complete: Yes 

Sampled Date: Yes 
Field ID complete: Yes 

Sampled Time: Yes 
Analysis request: Yes 

COC Signed and dated: Yes 
Were all samples received? Yes 
Client notification/authorization: Not required 

Field ID Lab ID Mx 

D12681 
D12682 

28353-025 S 
28353-026 S 

Notes and qualifications: 

Date and Time Logged into Lab: 

Logged into Lab by: 

Air bill included in folder if received? 
Custody Seals present? 
Custody Seals intact? 

Does the info on the COC match the samples? 
Were samples received within holding time? 
Were all samples properly labeled? 
Were proper sample containers used? 
Were samples received intact? (none broken or leaking) 
Were sample volumes sufficient for requested analysis? 
Were voe vials free of headspace? 
pH Test strip ID number: 

Analysis Requested 

Ef14D, LOI 
Ef14D, LOI 

N 
N/A 
N/A 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
NIA 
NIA 

Bottle 

2x1galP 
2x1galP 

Soils were only down to 11C, but showing signs of cooling since being collected in the field just a few hours earlier. 
They were immediately put into the walk in refrigerator upon arrival at ESL JTP 

Page 1 of 1 

Req'd 

Pres'n 

4C 
4C 

Verified 

Pres'n 

Yes 
Yes 

EnviroSystems, Inc. One Lafayette Road P.O. Box 778 Hampton, NH 03842-0778 (603) 926-3345 fax (603) 926-3521 www.envirosystems.com 



Subject: RE: Walton & Lonsbury Superfund Site Attleboro, MA DAS Case Number 0359M
From: "Lapite, Constance" <Constance.Lapite@aecom.com>
Date: 12/20/2016 2:19 PM
To: Kenneth Simon <ksimon@envirosystems.com>
CC: Kirk Cram <kcram@envirosystems.com>, Jim Provencher <jprovencher@envirosystems.com>

Ken‐

I heard back from Deb. Could you please put the samples in this order –

Loca on

SO‐503

SO‐517

SO‐516

SO‐502

SO‐513

SO‐518

SO‐520

SO‐510

SO‐501

SO‐519

SO‐506

SO‐507

Please let me know if you have ques ons. Thank you! Constance

From: Kenneth Simon [mailto:ksimon@envirosystems.com]
Sent: Tuesday, December 20, 2016 12:43 PM
To: Lapite, Constance
Cc: Kirk Cram; Jim Provencher
Subject: Walton & Lonsbury Superfund Site Attleboro, MA DAS Case Number 0359M

Constance,

Good day. As we progress on the Attleboro project I've got a couple of questions that are related
to statistical analysis and reporting. I seem to remember that there is "reference site" associated
with the project but that the samples represent a gradient of the compounds of concern. That
being the case, we'll run statistical analyses against the laboratory control. For reporting
purposes, would you prefer that samples are presented in they were sampled or in an order that
represents the COC gradient? Using the latter format would allow one to quickly observed any, if it
exists, does response. Also, for the reports we are identifying the project site as the "Walton &
Lonsbury Superfund Site" and are including reference to the DAS Case Number 0359M
throughout the report.

As an update on the project schedule, the 28-day earthworm bioaccumulation study ended
yesterday and the depurated worms are now in the process of being homogenized. Tissue
analysis, digestion etc. will start later today/tomorrow. Note, overall survival was good and we have
more than sufficient tissue for metals analysis plus all associated QC. The 28-day survival study
will be ending tomorrow. Regarding the plant assays, the 14th day post 50% emergence will be

RE:	Walton	&	Lonsbury	Superfund	Site	Attleboro,	MA	DAS	Case	Numb... imap://mailbunny.envirosystems.com:993/fetch>UID>/AECOM>42...
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this Friday, 23rd. I've attached some photos I took this morning to give you an idea of how the
plants are looking.

I've passed on your message regarding the DORM-4 SRM as it relates to the issue with lead. I'll
talk with him and we'll get back to you later today. Having talked with Jason I do know that he
normally achieves between 95 and 100% recovery with the SRM he uses as part our Fish &
Wildlife Service contract.

Regards,
Ken

EnviroSystems, Inc.
Specialists in Environmental Toxicology and Chemistry
P.O. Box 778
Hampton, NH 03843-0778

Voice: 603.926.3345  Ext 213, Mobile: 603.475-7564, Fax: 603.926.3521
A Woman Owned Small Business (WOSB) - Celebrating 35 Years of Service

http://www.envirosystems.com

This message is intended solely for the use of the individual or entity to whom it is addressed and contains information that is privileged, confidential and
exempt from disclosure under applicable law. If you are not the intended recipient, be aware that any disclosure, copying, distribution or use of the contents
of this material or of the attachments, is prohibited. If you receive this transmission in error, please notify us by return e-mail immediately.
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Field ID Receipt 
Number 

WL-SO-4-501 28353-002 

WL-SO-4-502 28353-003 

WL-SO-4-503 28353-004 

WL-SO-4-506 28353-016 

WL-SO-4-507 28353-017 

WL-SO-4-510 28353-019 

WL-SO-4-513 28353-008 

WL-SO-4-516 28353-010 

WL-SO-4-517 28353-022 

WL-SO-4-518 28353-011 

WL-SO-4-519 28353-023 

WL-SO-4-520 28353-024 

Date: 11/17/16 
Initial: ..:f"f ~ 

Test Sediment Preparation Notes 

Study: 28525 (E.f.) And 28526 (Lp. - plant) 
Client: AECOM 

Proiect: Attleboro 

Sample 
Notes Number 

001 2 gallons sieved, "'3/4 gallon excluded. Sticks, few rocks. 
11/17/16 JTP 

002 2 gallons sieved, "'1/4 gallon excluded. Rocks (large and 
small), 1 glass shard. 11/17/16 JTP 

003 2 gallons sieved. "'1/3 gallon excluded. Rocks and roots. 
11/17/16 JTP 

2 gallons sieved. z1/3 gallon excluded. Dense fiberous 
004 material. High moisture. 11 /17 /16 JTP 

Left to dry 11/17/161445 -11/19/17 0910. 
2 gallons sieved. z1/4 gallon excluded. Rocks, lots of roots. 

005 High moisture. 11/17/16 JTP 
Left to dry 11/17/161510 -11/18/161425. 

006 
2 gallons sieved. z1/4 gallon excluded. Glass shards, rocks, 

roots. 11/17/16 JTP 

2 gallons sieved. z1/4 gallon excluded. Rocks, sticks. High 
007 moisture. 11/17/16 JTP 

Left to dry 11/17/16 1635 -11/18/16 1500. 

008 2 gallons sieved. z1/8 gallon excluded. Few rocks, roots. Low 
moisture. 11 /17 /16 JTP 

009 2 gallons sieved. z1/8 gallon excluded. Few small rocks, 
twigs/roots. 11/17/16 JTP 

010 
2 gallons sieved. "'1/8 gallon excluded. Rocks and roots. 

Medium moisture. 11/17/16 JTP 

011 2 gallons sieved. "'1/3 gallon excluded. All roots. Very light 
and fluffy. Low moisture. 11/17/16 JTP 

2 gallons sieved. z1/3 gallon excluded. Rocks, sticks and 
012 roots. Very high moisture. 11 /17 /16 JTP 

Left to drv 11/17/16 1720 -11/18/161720. 

All samples sieved using 1cm screen. JTP 

P:\General Projects\RPT-Active\ERA 28353 AECOM Attleboro\Test Sediment Preparation Notes.wpd 
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Field ID 
Receipt 
Number 

D12681 28353-025 

D12682 28353-026 

Date: 06/06/1{.f~ 
Initial: JTP . CJ 

~ 

Test Sediment Preparation Notes 

Study: 28353 

Client: AECOM 

Project: Attleboro, E.f.14day 

Notes 

2 gallons sieved. Approximately 5 liters excluded. Lots of large mulch, sticks, 
few rocks. 

2 gallons sieved. Approximately 1.25 liters excluded. All small rocks, roots, 
piece of broken glass. 

P:\General Projects\FORMS\LABFORMS\Soil and Sediment Tests\Soil & Sediment Preparation\Test Sediment Preparation Notes 2015.wpd 
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Field ID 

Lab Soil 

WL-SO-4-501 

WL-SO-4-502 

WL-SO-4-503 

WL-SO-4-513 

WL-SO-4-516 

WL-SO-4-518 

WL-SO-4-506 

WL-SO-4-507 

WL-SO-4-510 

WL-SO-4-517 

WL-SO-4-519 

WL-SO-4-520 

Recorded by: 

Date: 

pH Meter ID: 

Notes: 

Soil pH Measurement Record 

Study: 28353 

ESICode 

28525-000 

28353-002 

28353-003 

28353-004 

28353-008 

28353-010 

28353-011 

28353-016 

28353-017 

28353-019 

28353-022 

28353-023 

28353-024 
BG rtbG 

11/22/16 

1097 

Client: AECOM 

Project: Attleboro 
Batch #: 189S 

Grams of Soil ml's of Milli-Q 

10.08 20 

9.91 20 

10.01 20 

10.03 20 

9.84 20 

10.04 20 

9.99 20 

9.96 20 

9.93 20 

9.98 20 

9.96 20 

10.03 20 

9.97 20 

pH(SU 

7.24 

8.05 

7.40 

6.30 

5.75 

4.93 

5.04 

5.07 

5.47 

5.10 

4.92 

5.31 

5.23 

P:\General Projects\FORMS\LABFORMS\Soil and Sediment Tests\Soil & Sediment Preparation\Soil pH 
Measurement Record 2015.wpd 
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Final Soil pH Record 

ii-\- @NRtJ::::vh1 
Study: E. fetida ,28'-Day Survival 

Client: AECOM 

Project: Attleboro 

Date: 06/22/17 

Field ID Receipt Number Sample Number Soil pH Date / Initial 

DI 26 'Zs ( 025 
(WL-S0-4-50'!) 28353-002 001 7. 5~ ('.)(o /-z,c; I t1 DD ig)r-lR 613:Jln 

WL-S0-4-502 28353-003 002 7,15 

WL-S0-4-503 28353-004 003 lo. 31 

WL-S0-4-506 28353-016 004 Lf, '18 
J)l26~ 026 

(WL-S0-4-507) 28353-047 005 S, ts ~N'£. bf.Ph 

WL-S0-4-510 28353-019 006 s.20 

WL-S0-4-513 28353-008 007 S,2G 

WL-S0-4-516 28353-010 008 4, (oq 
WL-S0-4-517 28353-022 009 4-B3 
WL-S0-4-518 28353-011 010 5. ~o 

WL-S0-4-519 28353-023 011 5, 2(o 

WL-S0-4-520 28353-024 012 S,30 '\lj 

P:\General Projects\RPT-Active\ERA 28353 AECOM Attleboro\Forms\Final Soil pH Record.wpd 



29255STUDY:

AECOMCLIENT:

Walton & Lonsbury Superfund Site DAS Case Number 0359MPROJECT:

Eisenia fetida 14 day studyASSAY:

Loss on Ignition SummaryTASK:

SM4500 5310 Ed. 22METHOD:

Sample

AnalyzedSampledUnitsQLimitResultMatrixNumberESI CodeField ID

06/20/17 092006/15/17 1200%0.594Solid00029106-000Laboratory Control Soil

12/05/16 160010/18/16 0945%0.529Solid00128353-002W L-SO-4-501

12/05/16 160010/18/16 0920%0.58.1Solid00228353-003W L-SO-4-502

12/05/16 160010/18/16 1110%0.59.9Solid00328353-004W L-SO-4-503

12/05/16 160010/18/16 1400%0.514Solid00728353-008W L-SO-4-513

12/05/16 160010/18/16 1540%0.59.2Solid00828353-010W L-SO-4-516

12/05/16 160010/19/16 0945%0.515Solid01028353-011W L-SO-4-518

12/05/16 160010/20/16 1020%0.569Solid00428353-016W L-SO-4-506

12/05/16 160010/19/16 1440%0.547Solid00528353-017W L-SO-4-507

12/05/16 160010/19/16 1530%0.58.8Solid00628353-019W L-SO-4-510

12/05/16 160010/19/16 1440%0.511Solid00928353-022W L-SO-4-517

12/05/16 160010/20/16 0850%0.536Solid01128353-023W L-SO-4-519

12/05/16 160010/19/16 1600%0.555Solid01228353-024W L-SO-4-520

07/01/17 094005/25/17 0945%0.527Solid00128353-025D12681

07/01/17 094005/25/17 1045%0.511Solid00528353-026D12682

Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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SAMPLE KEY

Study: 29255

Client: AECOM

Project: Walton & Lonsbury Superfund Site, DAS Case Number 0359M

Field ID CLP Sample ID Receipt Number Sample Number

WL-SO-4-501 D12681 28353-025 001

WL-SO-4-502 D12508 28353-003 002

WL-SO-4-503 D12509 28353-004 003

WL-SO-4-506 D12512 28353-016 004

WL-SO-4-507 D12682 28353-026 005

WL-SO-4-510 D12516 28353-019 006

WL-SO-4-513 D12519 28353-008 007

WL-SO-4-516 D12522 28353-010 008

WL-SO-4-517 D12523 28353-022 009

WL-SO-4-518 D12524 28353-011 010

WL-SO-4-519 D12525 28353-023 011

WL-SO-4-520 D12526 28353-024 012

P:\General Projects\RPT-Active\ERA 28353 AECOM Attleboro\29255 E fetida 14 d Survival #5\Working Docs\Sample Key.wpd
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PACKING LIST 
~Tiilie 11 :02:25 IF APPLICABLE, NOTIFY YOUR 

PAYING OFFICE ON RECEIPT OF Pliifc I ofl MERCHANDISE. 
BILL TO: 11251958 KIRK CRAM 

Dept.: 300 
B/P: 3 

POBOX778 
HAMPTON NH 03843 
UNITED STATES 

FROM: CAROLINA BIOLOGICAL SUPPLY COMPANY Tel: 800-334-5551 2700 YORK ROAD Fax:336-584-3399 BURLINGTON, NC 27215-3398 

SHIP TO: 1125195 KIRK CRAM 
ENVIROSYSTEMS, INC. 
UNIT6 
I LAFAYETTE RD 
HAMPTON NH 03842-2627 

• ·: Qyote•NQ;• .:.I fi.c.WPsf Np/'f. ~i Qr<ler.DaJe. ,:,y ·1 ·.·• ::; fromise/1 Ship,.DaJe\. , , .. Pic.KD.#e ••·., ',~hii> l\:1e!bo.il, I (Jtir~OrderN o;. •~usto111~l'Poifr~hase.OriJer;l'lo:•.• j 3855891 I 04/12/17 I 04/12/17 04/12/17 SDN 30285334 WB 30285334 ; Linf.";L;Ct~,No,/d,lQrif¢rt<U ~liipp~j'JJ/OJi ,c :;:~ataloglllo.; /. T~~:'S-, ·' ?/ .::'. . ; ·. .. ·. ' . ;' ; .'• ,.. y . • • ! ·Jfnit . < •> i ' .• - :: \ ,; ••.• .... ro u 
Download Safety 

Data Sheets (SOS) 
at 

carolina.com/sds 
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GAR@LINA 
World-Class Snpport for Science & Math 

Please Remit Payment To: 
Carolina Biological Supply Company 
PO Box60232 
Charlotte, NC 28260-0232 

Bill To: 11251958 
KIRK CRAM 
PO BOX778 
HAMPTON NH 03843 
UNITED STATES 

Line# Catalog # 

INVOICE Page 1 of 1 

Invoice Number 

Invoice Date 

Sales Order Number 

Sales Order Date 

Payment Terms 

Description 

49843927 RI 

04/12/17 

P O Number 30285334 

Shipping Terms FOB: SHIPPING POINT 

IMPORTANT 30285334 WB 

04/12/17 

CREDIT CARD 
PAYMENT 

Please Refer to the Invoice Number.on Al/Payments 

Please Pay This 
Amount: 

Ship To: 11251955 
KIRK CRAM 
ENVIROSYSTEMS, INC. 
UNIT6 
1 LAFAYETTE RD 
HAMPTON NH 03842-2627 

$ 0.00 

Shipped Backordered U I M Unit Price Extended Price 

1 141650 L409-REDWORMS 10 EA 15.95 159.50 

Please send all other correspondence to: 

Carolina Biological Supply Company 
2700 York Road, Burlington, NC 27215-3398 

Phone: (800) 334-5551e Fax: (800) 222-7112 
www.carolina.com 

FEIN# 560364367 

If you have a concern regarding your Invoice, 

please ccmtaq.a .Cm;to111er Servi~ ~epresentative ·. 
. ;at (BOO) 334-5551 within 3 day,; of receipt. 

We Truly Appreciate Your Business. 
Thank you! 

Sub Total 

Freight & Handling 

Sales Tax 

Invoice Total 

Less Payments 

Amount Due 

159.50 

27.95 

187.45 

187.45 

$ 0.00 
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AECOM - Walton and Lonsbury, Attleboro, MA 
Study: 29255 

Laboratory Control Dry Weight 

Sample Volume (ml)= /00111L 
Sample Dry Weight (g)= rz :11..1> ..,, 
40% of Dry Weight (g) = 5.1.:, _, 
Volume of Water Added (ml)= 5.1 ML 
Sufficiently Hydrated? Yes 
Additional Water Added (ml)= 20 ML 
Final% Dry Weight= 

Date: O&/~/r7 
Time: 1000 

Initial: Jtf 

\ q L, , 7 } c/o 
(20q) 

--

(Ng,! 



CETIS Test Data Worksheet Report Date: 30 Jun-17 14:55 (p 1 of  2)
Test Code/ID: 10-7514-7461/29255Ef

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Protocol: EPA/600/R-92/183 (1992)
Species: Eisenia fetidaStart Date: 08 Jun-17

Sample Date: 08 Jun-17

Sample Code: 29255-000

Material: Laboratory Control Soil
Sample Source: Walton & Lonsburt Superfund Site D
Sample Station: 29255-000; Laboratory Control Soil

End Date: 22 Jun-17

Rep PosSample # Exposed # Survived Notes
101 128526-006/010 10
101 228526-001/003 10
101 328526-010/011 10
101 428526-003/008 10
101 528526-007/012 10
101 628526-008/006 10
101 728526-005/007 10
101 828353-025 10
101 928526-011/004 10
101 1028526-004/002 10
101 1129255-000 10
101 1228353-026 10
101 1325826-002/009 10
102 1428353-025 10
102 1528526-007/012 10
102 1628526-008/006 10
102 1728526-004/002 10
102 1825826-002/009 10
102 1928526-003/008 10
102 2028526-006/010 10
102 2129255-000 10
102 2228526-011/004 10
102 2328353-026 10
102 2428526-001/003 10
102 2528526-010/011 10
102 2628526-005/007 10
103 2725826-002/009 10
103 2828526-011/004 10
103 2928353-026 10
103 3029255-000 10
103 3128353-025 10
103 3228526-007/012 10
103 3328526-004/002 10
103 3428526-005/007 10
103 3528526-008/006 10
103 3628526-006/010 10
103 3728526-010/011 10
103 3828526-003/008 10
103 3928526-001/003 10
104 4028353-025 10
104 4129255-000 10
104 4228526-010/011 10
104 4325826-002/009 10
104 4428526-006/010 10
104 4528526-011/004 10
94 4628526-001/003 9
104 4728353-026 10

Analyst:________ QA:_______CETIS™ v1.9.2.6002-158-534-3
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.

Data Appendix Page 19 of 55



CETIS Test Data Worksheet Report Date: 30 Jun-17 14:55 (p 2 of  2)
Test Code/ID: 10-7514-7461/29255Ef

Rep PosSample # Exposed # Survived Notes
104 4828526-007/012 10
104 4928526-005/007 10
104 5028526-004/002 10
104 5128526-008/006 10
104 5228526-003/008 10
105 5328353-025 10
105 5428526-010/011 10
105 5529255-000 10
105 5628353-026 10
105 5728526-001/003 10
105 5828526-008/006 10
105 5928526-004/002 10
105 6028526-006/010 10
105 6128526-005/007 10
105 6228526-003/008 10
105 6328526-011/004 10
105 6425826-002/009 10
105 6528526-007/012 10

Analyst:________ QA:_______CETIS™ v1.9.2.6002-158-534-3
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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){.,Z·1 

STUDY: 29?M'SS 

DAY DATE 

0 06/08/17 

1 06/09/17 

2 06/10/17 

3 06/11/17 

4 06/12/17 

5 06/13/17 

6 06/14/17 

7 06/15/17 

8 06/16/17 

9 06/17/17 

10 06/18/17 

11 06/19/17 

12 06/20/17 

13 06/21/17 

14 06/22/17 

tit 
Eisenia fetida .,2-8' Day Assay 

@)~6j::p[l7 

CLIENT: AECOM Proiect: Attleboro 

TEMP (°C) LIGHT (LUX) GENERAL OBSERVATIONS 

Z l_ 5yg 
7-2- 7/1. 

I1- 7 Lr(, 

2_2 1?::F1 \ 
22- IZL-\0 

22- 1'2.?(,, 
7_2, i2-S5 

22- qgy 
2-2''c.. °fl,2 
z_z_ 'iZZ 

22 ltiL\Z 
77 i L.\ L,(\ 

z._?_ (]Cl U 
Z7- ?;1/ 
l 7- 73°! 

Data Logger ID:N2Tn.•>f Model: M,t..rc P<", :f\i-- \ Serial#: Nz.1-TZ'l 
Light Meter ID: C:p)Z.. 7 l, Model:L T3DO Serial #: l Zl1 CJ a<{ 'Z S' 

INITIALS 

"i¼-
·-&r 
~-

Dl\ 
bu 
t\ i) 
\)f) 

1)1) 

srr 
?:>6-

bl\ 
\)\) 

01) -'IY:;-
-1)6-

NOTES: Daily temperature recorded is to confirm general temperature compliance. Hourly data 
collected from Data Logger maintained during assay. 

P:\General ProjectslFORMSILABFORMS\Soil and Sediment Tests\Eisenia fetida Assays\Eisenia fetida 28 Day Assay Daily Observations 2015.wpd 
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Eisenia fetidaJkp~y Survival Assay 
~NR t>l3c>it1 

STUDY: 292~~t;CLIENT: AECOM Project: Attleboro 

DAY GENERAL OBSERVATIONS/ NOTES 

1 /J,:, 1/vtjrM.,; O"- 5._.;"'1;\U... C>< '"' rocl:::.S: ·-tor °'V\'( .S<\Me~s 

2 
N,, ._,.,.- v:;;b~, Hf "'JL/ c.,/u.,-n. C'r"<,k<¥·•· J"''-q;p-,,,, . .,1,, 

3 µ, ,l,5t1~5 -rvk 
No \J l;:, l PU s i'J'',s e,f J-t-t-c..;:,, av /4 n 

J..l A I\ CD Iv M".\ iwt V\.l'.c'"'l-½kj cw,. . .et., ¼ci \-• ll 1• 

4 ~re:..e\. 

5 
Con.-ieV1fc. .. ·,ho,, 11,t,~0 1.-, -11"-l. MS>c-1 .... ( o+ 0vv COivfV'f\.)i ,V\Q\\·¼.rl :- \IYveU C\'le 'ivi'l'C-1?'--< t('.)..--~ O<;f'-y-y,S1v1...). t,Jc :S,12}"~ c+- S-\-<""t'3:0 C.-Y-.d. ,-J,o de c, ~slent. 

6 
No 0,.b,.,on'V'A-'\ cbServ~rnJ'\ S vvv+-ec\ -~01\--l-\l'cl \e\Jul~ C,'<t. 111 c'- ~ui+c11\o(j_ p-t,~;t~0-1"). 
(\Jb V\)\\pU ()l'J.U of' Si"Q&.S or ,V\Ort \"Tvj· 

Nio l,✓0rM:I ..f0v'\d t:;v\ S<..1r+·c .. u o+ £0~ I B' ..... (l)<:.,f::_.s! ~(t,\i,J, f\JV Cc\.t,r' O-( 5 ':)•'1~ ~ 7 S~e.SS. 

8 Rer·1a.ceJ C\ +-.!V..: pic'Ce$ of p,.wq_{;/M ·f,:, reduce_ Qvqf-"1'<-'lhai,. l-'><>k.S 3=d, 
Nd wcrl'l'.i 5 I'\ .'S'vr.fo. l'o 

9 
fvc >-e...-.s vi·:,;ble. ;,- "1 cJ-. .. s. M ,~~ /2,-.,_/4 J~. 

All 1,-JC(M~ (;(.):·1+c-A,('.,LO vV>-\-1--.,1'\ -tt"-<. St;h \ C'-\' -t\'.'-11,,\V C<.)\V\l"''\V'\ l. --n,..e <'ic... cu--C Y\ I,) (,\pp l1 r l V1 'I 10 S1,j0:i o+ S'-r¾t'.>.£ OY J.tcc'-"\. 
l\b ~'lOrrv'\> a,, ,;:_.,rf'<;-O ov in ,cc,.C.S \2<>-\ov-...i. Moi,)-hJ~ 1e,ve,~ c,rc. C-o--11~ l~--U,V\~ 11 ,n ,c..0i:.)e. NO cdor a r flbu\;"':::l ~eL 

12 
Mo1HVI( 1".l '"f>r~i-t V\,-t tY\ C~\ l SC;-1/V\ p l..tj . •V" vvc.J..<.v V\1..ct~)C,"j +<>dC\.~. N<; vi:i: b t-{. Sic;"'..) c+ s:-1,'("(...Sj I 

< "\ °' V'v!J Cu I I.I IV' "', 

13 
Ne .. ....,..,,.,, ,J,1,.( f:,,,,,,j_ 'j'J-. •tk- ,::,/,,5tr~ ,J- a,.,tu,5d;I>; 1"'-.. ,,j,,_,,5t,:,-rr-"1t:•./,,_,..,.,, 

14 
Te-~+ e (\cl ..,,cl fr..r:\Q.vl \fic,d·er 1'\l(O.J\rAt'\,\ i-.}<.J 

J .J 

INITIALS 

jfp 
·~v 

1)j) 
I)l) 

1)\) 

i)i) 

DD 
S,P 
1:6-
f)J) 

D\"'\ 
DD 
·u-
')L) 

P:\General Projects\FORMSILABFORMS\Soil and Sediment Tests\Eisenia fetida Assays\Eisenia fetida 28 Day Assay Extra Notes Record.wpd 
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Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.

Data Appendix Page 23 of 55

Daily Tensiometer Readings 

Study: 29255 Client: AECOM Project: Walton & Lonsbury (Attleboro, MA) 

Species: E. fetida Exposure Period/Endpoint(s): 14 Day/ Survival 

Day OOOA 000B 001 002 003 004 005 006 007 008 009 010 011 012 
1 \3/'1 13/zl @}> \1/z. 3+ l 'lz. 2- \' /2._ 2. 3 I 2 \ \/z. z 2_112-

2 z.a; i /.5 Z.5' 7_ 3 /.5 z... z l z I.<; l 2.s~ 

~~i') LC \1 ...., \ ,,,,.. ,...., 
Z-5 

.--? .:-- .., ,, - I· ':::i I.::) !_ 1 ·J L vd1 ,-, ·- -~ - I ✓ / _J 1 ·:) ( I - :J L. 

4 2-S 1.s i.5 2-S 1-S z.. l.S 2. 1.s 1.s z_ 1.5 z.. 2.S 
5 2-S 1,5 1-5 2_JS 15 z.. l S 2. /.S ,.s L 1-5 2i.J,, 2-~ 
6 2., I.S LS 1-S \ l-S 1-5 2.. 1.s l 2... l. s :7 ~·2: ZS 
7 z_ /, 5' } 2.) l l.'J 2- 7_ l. I I.~ z.5 /.j z.s-
8 2 ✓ i ✓ I ✓ 2.5" L5 / 2✓ I I I I I 2- \✓ 2._ 
9 z.. ) /,) ;, l z_ I.~ 7- 2 I I 2 z.. z. 

10 2.s 1 1.5 2-S l 2 1.s 1- 2-. !S ( 2. 2 2-
11 2-S LS 1-S 2-S I. 5 z. -~ i, 5 z. z l-5 1-S 2-S 2 2 
12 2-5 !. 5 1-5 2.-5 2-:t? .•~ 

i.5 ~ z_ 1- 2 1.5 1. S Z-S ZS -Z-') 
13 z_ [.<{' f 2. ,• 

.'7 l-~ Z.5 Ls z ).5 I )5 <.S- (_ 2. 
14 z. !-5 1.5 z. ) 5 2-5 2... z. 1-5 I 1,S 7.5 z_ z 

@DD do\12,\n ra-0•~> {'vv de< 3, o\J6V-\ooµc\ 

Day 1 

Day2 

Day3 

Day4 

Day5 

Day6 

Day 7 

Daya 

Day9 

Day 10 

Day 11 

Day 12 

Day 13 

Day 14 

P:\General Projects\RPT-Active\ERA 28353 AECOM Attleboro\29255 E fetida 14 d Survival #5\Working Docs\Daily Tensiometer Readings.wpd 
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\t.t ~N(.!, e:\,oin 
Eisenia fetida ,21:1 Day Sediment Assay Recovery Record 

Study: 29255 Project: Walton & Lonsbury Client: AECOM 
Field ID: Sample Code: Replicate Position# Initials Notes: 
SO-4-518 - 28353-011 28526-006/010 1 1 .::r,p /0 
SO-4-503 - 28353-004 28526-001 /003 1 2 IO 
SO-4-519 - 28353-023 28526-010/011 1 3 £0 
SO-4-516 - 28353-010 28526-003/008 1 4 /0 
SO-4-520 - 28353-024 28526-007 /012 1 5 10 
SO-4-510 - 28353-019 28526-008/006 1 6 ID 
SO-4-513 - 28353-008 28526-005/007 1 7 10 
SO-4-501 - 28353-025 28353-025 1 8 JO 
SO-4-506 - 28353-016 28526-011/004 1 9 )0 
SO-4-502 - 28353-003 28526-004/002 1 10 10 
Laboratory Control 29255-000 1 11 10 
SO-4-507 - 28353-026 28353-026 1 12 /0 
SO-4-517 - 28353-022 25826-002/009 1 13 /0 
SO-4-501 - 28353-025 28353-025 2 14 10 
SO-4-520 - 28353-024 28526-007/012 2 15 /0 
SO-4-510 - 28353-019 28526-008/006 2 16 /0 
SO-4-502 - 28353-003 28526-004/002 2 17 /0 
SO-4-517 - 28353-022 25826-002/009 2 18 JO 
SO-4-516 - 28353-010 28526-003/008 2 19 10 
SO-4-518 - 28353-011 28526-006/010 2 20 to 
Laboratory Control 29255-000 2 21 \V /0 
SO-4-506 - 28353-016 28526-011/004 2 22 ti) iO 
SO-4-507 - 28353-026 28353-026 2 23 lO 
SO-4-503 - 28353-004 28526-001 /003 2 24 lo 
SO-4-519 - 28353-023 28526-010/011 2 25 I() 

SO-4-513 - 28353-008 28526-005/007 2 26 10 
SO-4-517 - 28353-022 25826-002/009 3 27 If) 

SO-4-506 - 28353-016 28526-011/004 3 28 \ i\ 
SO-4-507 - 28353-026 28353-026 3 29 JO 
Laboratory Control 29255-000 3 30 In 
SO-4-501 - 28353-025 28353-025 3 31 V ,n 
SO-4-520 - 28353-024 28526-007 /012 3 32 :ftP lo 
SO-4-502 - 28353-003 28526-004/002 3 33 lo 
SO-4-513 - 28353-008 28526-005/007 3 34 /0 
SO-4-510 - 28353-019 28526-008/006 3 35 /O 
SO-4-518 - 28353-011 28526-006/010 3 36 lo 
SO-4-519 - 28353-023 28526-010/011 3 37 10 
SO-4-516 - 28353-010 28526-003/008 3 38 /0 
SO-4-503 - 28353-004 28526-001 /003 3 39 /0 
SO-4-501 - 28353-025 28353-025 4 40 /0 
Laboratory Control 29255-000 4 41 /0 
SO-4-519 - 28353-023 28526-010/011 4 42 /0 
SO-4-517 - 28353-022 25826-002/009 4 43 JO 
SO-4-518 - 28353-011 28526-006/010 4 44 /0 
SO-4-506 - 28353-016 28526-011/004 4 45 /0 
SO-4-503 - 28353-004 28526-001 /003 4 46 ¥ CJ - No de>r1A bc:Jv to1 ,r,J 



Eisenia fetida 14 Day Survival Evaluation. 
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14 tfD{'(9..e;\3qt7 

Eisenia fetida.28"Day Sediment Assay Recovery Record 
Study: 29255 Project: Walton & Lonsbury Client: AECOM 

Field ID: Sample Code: Replicate Position# Initials Notes: 
SO-4-507 - 28353-026 28353-026 4 47 Sf"P JO 
SO-4-520 - 28353-024 28526-007/012 4 48 10 
SO-4-513 - 28353-008 28526-005/007 4 49 /0 
SO-4-502 - 28353-003 28526-004/002 4 50 10 
SO-4-510 - 28353-019 28526-008/006 4 51 /0 
SO-4-516 - 28353-010 28526-003/008 4 52 /0 
SO-4-501 - 28353-025 28353-025 5 53 lo 
SO-4-519 - 28353-023 28526-010/011 5 54 --1/ t6 
Laboratory Control 29255-000 5 55 \")l) 10 
SO-4-507 - 28353-026 28353-026 5 56 I() 

SO-4-503 - 28353-004 28526-001 /003 5 57 10 
SO-4-510 - 28353-019 28526-008/006 5 58 iO I I -

SO-4-502 - 28353-003 28526-004/002 5 59 ·'1Jf .\~ •~1 - -.. 

SO-4-518 - 28353-011 28526-006/010 5 60 10 
SO-4-513 - 28353-008 28526-005/007 5 61 10 
SO-4-516 -28353-010 28526-003/008 5 62 10 
SO-4-506 - 28353-016 28526-011/004 5 63 l u 
SO-4-517 - 28353-022 25826-002/009 5 64 10 
SO-4-520 - 28353-024 28526-007 /012 5 65 \/ if\ 
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NOTES: 

l4- @~6\?,,Jil1 
Eisenia fetida ~ Q~y Assay 

. . . ,}f_-!,;,1':z 
Study: 292}14ss 

Client: AECOM 

Project: Attleboro 

Worm 
SAMPLE Count WET WEIGHT (G) 

1 0. LJ 7 3ci lo 

2 O.L\Sll 0 1 

3 0 L--t"\S\JS 
4 D. 3\795 

5 o. 4o 5 ~o 
Start Worms 

6 0. Y ln loZ-7 
7 o. Y 3°1 vi0 

8 {)_1._795l-1 

9 0.2.9°lo\ 
10 0.3212-1 

: DATE: 0~, l\~7 
I INITIALS: ~ ~ 

Average wet weight per worm: 0, ;>P 'Z.lo3 8 g 

Number of worms per replicate: \ () 

Average wet weight per replicate: '3, '.i3 L \D ~ 2 g 

Average wet weight of soil per replicate: _ ___.<).,_.'--'-'\ \ ..... Q'-q ____ --'k~g 

Loading rate (g worm/kg soil): ~ '-\. 5 o3 

I 

Balance ID: OHAUS Discovery Serial #: 1124024313 
Alternate Balance ID: Serial#: ______ _ 

P:\General Projects\FORMS\LABFORMS\Soil and Sediment Tests\Eisenia fetida Assays\Start Worm Wet Weight 2015.wpd 



Ohaus Discovery Balance Model DV215CD

29255STUDY:

AECOMCLIENT:

Walton & Lonsbury Superfund Site DAS Case Number 0359MPROJECT:

Eisenia fetida 14 day studyASSAY:

Wet Weight Data - Balance Output FileTASK:

BALANCE:

1124024313Serial #:

06/23/17 BKDate / Init:
Total Wt (g)Position

4.65871
3.95702
5.20973
4.13684
4.24975
4.99936
3.79827
3.84688
4.25259
3.690710
3.758611
3.669412
3.942313
3.737014
3.255315
3.504116
2.641017
3.192518
3.759819
4.548720
4.355721
5.330222
3.492123
3.535524
4.721825
4.628026
4.161727
4.899928
4.011929
4.272830
4.164131
3.945132
3.924933
4.441634
3.975935
4.156436
4.996937
3.655638
4.230439
3.789540
4.182341
4.956642
3.994443
4.826044

Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Ohaus Discovery Balance Model DV215CD

29255STUDY:

AECOMCLIENT:

Walton & Lonsbury Superfund Site DAS Case Number 0359MPROJECT:

Eisenia fetida 14 day studyASSAY:

Wet Weight Data - Balance Output FileTASK:

BALANCE:

1124024313Serial #:

06/23/17 BKDate / Init:
Total Wt (g)Position

4.741645
3.801746
4.184747
3.874848
3.762249
3.376750
3.611751
2.877252
3.581153
3.620354
3.083055
3.806156
3.745257
4.516958
3.317659
3.696260
3.752661
3.480162
4.812463
3.631764
3.736165
4.1400COM A
4.0821COM B
3.4587COM C
3.4698COM D
3.9148COM E

Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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CETIS Summary Report Report Date: 30 Jun-17 14:59 (p 1 of  2)
Test Code: 29255Ef | 10-7514-7461

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Batch ID: 21-3080-7765
Start Date: 08 Jun-17
Ending Date: 22 Jun-17

Test Type: Survival

Duration: 14d  0h

Protocol: EPA/600/R-92/183 (1992) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Eisenia fetida

Source: Carolina Biological Supply

Analyst: Nancy Roka

Age:

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project
29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-001/003 232d  13h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50
25826-002/009 231d  9h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25
28526-003/008 232d  8h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50
28526-004/002 232d  15h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50
28526-005/007 232d  10h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50
28526-006/010 231d  14h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50
28526-007/012 231d  8h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25
28526-008/006 231d  8h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25
28353-025 13d  14h18-5356-6647 25 May-17 09:45 25 May-17 11:15
28526-010/011 230d  15h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25
28526-011/004 230d  14h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25
28353-026 13d  13h18-5804-2640 25 May-17 10:45 25 May-17 11:15

Sample Source Station Location Lat/LongMaterial TypeSample Code
Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-025Soil28353-025
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-026Soil28353-026

SIngle Comparison Summary

EndpointAnalysis ID Comparison Method Comparison  ResultP-Value
05-0473-6160 Proportion Survived 28526-001/003 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
09-4547-6203 Proportion Survived 28526-001/003 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
19-9609-6606 Proportion Survived 25826-002/009 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
17-4192-1377 Proportion Survived 28526-003/008 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
00-4253-0916 Proportion Survived 28526-004/002 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
00-3083-5076 Proportion Survived 28526-005/007 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
19-7421-3806 Proportion Survived 28526-006/010 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
06-2905-3945 Proportion Survived 28526-007/012 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
13-6507-6662 Proportion Survived 28526-008/006 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
01-9319-6978 Proportion Survived 28353-025 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
02-5507-4186 Proportion Survived 28526-010/011 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
12-7292-3074 Proportion Survived 28526-011/004 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000
16-7305-3907 Proportion Survived 28353-026 passed proportion survivedWilcoxon Rank Sum Two-Sample Test 1.0000

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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CETIS Summary Report Report Date: 30 Jun-17 14:59 (p 2 of  2)
Test Code: 29255Ef | 10-7514-7461

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Code Mean Min Max Std DevCount CV%Std ErrSample

Proportion Survived Summary

95% LCL 95% UCL %Effect
29255-000 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%LC
28526-001/003 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
25826-002/009 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28526-003/008 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28526-004/002 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28526-005/007 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28526-006/010 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28526-007/012 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28526-008/006 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28353-025 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28526-010/011 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28526-011/004 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%
28353-026 1.000 1.000 1.000 0.0005 0.00%0.0001.000 1.000 0.00%

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-001/003 1.000 1.000 1.000 1.000 1.000
25826-002/009 1.000 1.000 1.000 1.000 1.000
28526-003/008 1.000 1.000 1.000 1.000 1.000
28526-004/002 1.000 1.000 1.000 1.000 1.000
28526-005/007 1.000 1.000 1.000 1.000 1.000
28526-006/010 1.000 1.000 1.000 1.000 1.000
28526-007/012 1.000 1.000 1.000 1.000 1.000
28526-008/006 1.000 1.000 1.000 1.000 1.000
28353-025 1.000 1.000 1.000 1.000 1.000
28526-010/011 1.000 1.000 1.000 1.000 1.000
28526-011/004 1.000 1.000 1.000 1.000 1.000
28353-026 1.000 1.000 1.000 1.000 1.000

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 1 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 09-4547-6203
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-001/003 232d  13h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-001/003Lab Control Sedime 8 Exact

Alt  HypData Transform Comparison Result PMSD

2.60%C > TAngular (Corrected) 28526-001/003 passed proportion survived

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 7.513E-06 7.513E-06 1 1 0.3466 Non-Significant Effect
Error 6.011E-05 7.513E-06 8

6.762E-05 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

7.11 11.3 0.0285 Equal VariancesVariances Levene Equality of Variance Test
1 13.7 0.3559 Equal VariancesVariances Mod Levene Equality of Variance Test
0.625 0.741 1.1E-04 Non-Normal DistributionDistribution Shapiro-Wilk W Normality Test

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.68 2.29 4.4E-04 Outlier DetectedExtreme Value Grubbs Extreme Value Test

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-001/003 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.4 1.411.4128526-001/003 5 0.00174 0.28% 0.12%1.41 1.42

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-001/003 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-001/003 1.41 1.41 1.41 1.4 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 2 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 05-0473-6160
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-001/003 232d  13h01-3281-8052 18 Oct-16 11:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-503 - 28353-004Soil28526-001/003

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

20 n/a 1 1.0000 Non-Significant Effect28526-001/003Lab Control Sedime 7 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 7

0 8Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-001/003 4 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-001/003 4 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-001/003 1.000 1.000 1.000 Outlier 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-001/003 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 3 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 19-9609-6606
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
25826-002/009 231d  9h20-4789-0609 19 Oct-16 14:40 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-517 - 28353-022Soil25826-002/009

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect25826-002/009Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00025826-002/009 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4125826-002/009 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
25826-002/009 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
25826-002/009 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 4 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 17-4192-1377
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-003/008 232d  8h17-7345-5871 18 Oct-16 15:40 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-516 - 28353-010Soil28526-003/008

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-003/008Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-003/008 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-003/008 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-003/008 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-003/008 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 5 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 00-4253-0916
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-004/002 232d  15h15-8957-9375 18 Oct-16 09:20 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-502 - 28353-003Soil28526-004/002

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-004/002Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-004/002 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-004/002 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-004/002 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-004/002 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 6 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 00-3083-5076
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-005/007 232d  10h19-7913-9146 18 Oct-16 14:00 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-513 - 28353-008Soil28526-005/007

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-005/007Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-005/007 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-005/007 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-005/007 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-005/007 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 7 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 19-7421-3806
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-006/010 231d  14h13-1228-3989 19 Oct-16 09:45 19 Oct-16 10:50

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-518 - 28353-011Soil28526-006/010

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-006/010Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-006/010 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-006/010 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-006/010 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-006/010 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 8 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 06-2905-3945
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-007/012 231d  8h06-7877-3694 19 Oct-16 16:00 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-520 - 28353-024Soil28526-007/012

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-007/012Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-007/012 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-007/012 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-007/012 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-007/012 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 9 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 13-6507-6662
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-008/006 231d  8h14-9447-2792 19 Oct-16 15:30 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-510 - 28353-019Soil28526-008/006

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-008/006Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-008/006 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-008/006 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-008/006 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-008/006 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 10 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 01-9319-6978
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28353-025 13d  14h18-5356-6647 25 May-17 09:45 25 May-17 11:15

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-501 - 28353-025Soil28353-025

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28353-025Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028353-025 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128353-025 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28353-025 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28353-025 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 11 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:57
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 02-5507-4186
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-010/011 230d  15h08-5121-1403 20 Oct-16 08:50 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-519 - 28353-023Soil28526-010/011

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-010/011Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-010/011 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-010/011 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-010/011 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-010/011 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 12 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:58
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 12-7292-3074
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28526-011/004 230d  14h06-2167-6160 20 Oct-16 10:20 20 Oct-16 15:25

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-506 - 28353-016Soil28526-011/004

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28526-011/004Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028526-011/004 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128526-011/004 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28526-011/004 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28526-011/004 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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Report Date: 30 Jun-17 14:59 (p 13 of  13)
Test Code: 29255Ef | 10-7514-7461

CETIS Analytical Report

Eisenia 14-d Survival Soil Test EnviroSystems, Inc.

Analyzed: 30 Jun-17 14:58
Endpoint: Proportion Survived CETIS Version: CETISv1.9.2Analysis ID: 16-7305-3907
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receipt Date Sample AgeSample Code Client Name Project

29255-000 n/a01-4509-3561 08 Jun-17 08 Jun-17 AECOM Ecological Risk Assessm
28353-026 13d  13h18-5804-2640 25 May-17 10:45 25 May-17 11:15

Sample Source Station Location Lat/LongMaterial TypeSample Code

Walton & Lonsburt Superfund Sit 29255-000; Laboratory ConLaboratory Control Soil29255-000
Walton & Lonsburt Superfund Sit SO-4-507 - 28353-026Soil28353-026

Test Stat Critical P-Value Decision(α:5%)Tiesvs

Wilcoxon Rank Sum Two-Sample Test

P-TypeSample I Sample II DF

27.5 n/a 1 1.0000 Non-Significant Effect28353-026Lab Control Sedime 8 Exact

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0 0 1 65500 <1.0E-37 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1.000 1.000 1.0001.00029255-000 5 0.000 0.00% 0.00%1.000 1.000LC
1.000 1.000 1.0001.00028353-026 5 0.000 0.00% 0.00%1.000 1.000

Mean Min MaxMedianCountCode Std ErrSample CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.4129255-000 5 0 0.00% 0.00%1.41 1.41LC
1.41 1.41 1.411.4128353-026 5 0 0.00% 0.00%1.41 1.41

CodeSample

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.000 1.000 1.000 1.000 1.000
28353-026 1.000 1.000 1.000 1.000 1.000

CodeSample

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

29255-000 LC 1.41 1.41 1.41 1.41 1.41
28353-026 1.41 1.41 1.41 1.41 1.41

CETIS™ v1.9.2.6002-158-534-3 QA:________Analyst:________
Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/8/2017 6/8/17 16:30 21.6
6/8/2017 6/8/17 17:30 21.2
6/8/2017 6/8/17 18:30 21.2
6/8/2017 6/8/17 19:30 21.2
6/8/2017 6/8/17 20:30 21.2
6/8/2017 6/8/17 21:30 21.2
6/8/2017 6/8/17 22:30 21.2
6/8/2017 6/8/17 23:30 21.2
6/8/2017 6/9/17 0:30 21.2
6/9/2017 6/9/17 1:30 21.2
6/9/2017 6/9/17 2:30 21.3
6/9/2017 6/9/17 3:30 21.2
6/9/2017 6/9/17 4:30 21.2
6/9/2017 6/9/17 5:30 21.3
6/9/2017 6/9/17 6:30 21.3
6/9/2017 6/9/17 7:30 21.2
6/9/2017 6/9/17 8:30 21.3
6/9/2017 6/9/17 9:30 21.3
6/9/2017 6/9/17 10:30 21.2
6/9/2017 6/9/17 11:30 21.2
6/9/2017 6/9/17 12:30 21.2
6/9/2017 6/9/17 13:30 20.9
6/9/2017 6/9/17 14:30 21
6/9/2017 6/9/17 15:30 21
6/9/2017 6/9/17 16:30 21.1
6/9/2017 6/9/17 17:30 21.1
6/9/2017 6/9/17 18:30 21.1
6/9/2017 6/9/17 19:30 21.1
6/9/2017 6/9/17 20:30 21.1
6/9/2017 6/9/17 21:30 21.1
6/9/2017 6/9/17 22:30 21.1
6/9/2017 6/9/17 23:30 21.1
6/9/2017 6/10/17 0:30 21.1

6/10/2017 6/10/17 1:30 21.1

Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/10/2017 6/10/17 2:30 21.1
6/10/2017 6/10/17 3:30 21.1
6/10/2017 6/10/17 4:30 21.1
6/10/2017 6/10/17 5:30 21.1
6/10/2017 6/10/17 6:30 21.1
6/10/2017 6/10/17 7:30 21.1
6/10/2017 6/10/17 8:30 21.1
6/10/2017 6/10/17 9:30 21.1
6/10/2017 6/10/17 10:30 21.1
6/10/2017 6/10/17 11:30 21.1
6/10/2017 6/10/17 12:30 21
6/10/2017 6/10/17 13:30 21.3
6/10/2017 6/10/17 14:30 21.4
6/10/2017 6/10/17 15:30 21.3
6/10/2017 6/10/17 16:30 21.3
6/10/2017 6/10/17 17:30 21.3
6/10/2017 6/10/17 18:30 21.3
6/10/2017 6/10/17 19:30 21.3
6/10/2017 6/10/17 20:30 21.3
6/10/2017 6/10/17 21:30 21.3
6/10/2017 6/10/17 22:30 21.3
6/10/2017 6/10/17 23:30 21.3
6/10/2017 6/11/17 0:30 21.3
6/11/2017 6/11/17 1:30 21.2
6/11/2017 6/11/17 2:30 21.2
6/11/2017 6/11/17 3:30 21.3
6/11/2017 6/11/17 4:30 21.2
6/11/2017 6/11/17 5:30 21.2
6/11/2017 6/11/17 6:30 21.3
6/11/2017 6/11/17 7:30 21.3
6/11/2017 6/11/17 8:30 21.3
6/11/2017 6/11/17 9:30 21.3
6/11/2017 6/11/17 10:30 21.2
6/11/2017 6/11/17 11:30 21.1

Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/11/2017 6/11/17 12:30 21
6/11/2017 6/11/17 13:30 21
6/11/2017 6/11/17 14:30 21
6/11/2017 6/11/17 15:30 21.1
6/11/2017 6/11/17 16:30 21.1
6/11/2017 6/11/17 17:30 21.1
6/11/2017 6/11/17 18:30 21.1
6/11/2017 6/11/17 19:30 21.1
6/11/2017 6/11/17 20:30 21.1
6/11/2017 6/11/17 21:30 21
6/11/2017 6/11/17 22:30 21
6/11/2017 6/11/17 23:30 20.9
6/11/2017 6/12/17 0:30 20.9
6/12/2017 6/12/17 1:30 21
6/12/2017 6/12/17 2:30 21
6/12/2017 6/12/17 3:30 21
6/12/2017 6/12/17 4:30 21
6/12/2017 6/12/17 5:30 21
6/12/2017 6/12/17 6:30 21
6/12/2017 6/12/17 7:30 21
6/12/2017 6/12/17 8:30 21
6/12/2017 6/12/17 9:30 21
6/12/2017 6/12/17 10:30 21
6/12/2017 6/12/17 11:30 20.9
6/12/2017 6/12/17 12:30 20.9
6/12/2017 6/12/17 13:30 21
6/12/2017 6/12/17 14:30 21
6/12/2017 6/12/17 15:30 21.1
6/12/2017 6/12/17 16:30 21.1
6/12/2017 6/12/17 17:30 21.1
6/12/2017 6/12/17 18:30 20.9
6/12/2017 6/12/17 19:30 20.9
6/12/2017 6/12/17 20:30 20.9
6/12/2017 6/12/17 21:30 20.8

Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/12/2017 6/12/17 22:30 20.8
6/12/2017 6/12/17 23:30 20.7
6/12/2017 6/13/17 0:30 20.7
6/13/2017 6/13/17 1:30 20.6
6/13/2017 6/13/17 2:30 20.7
6/13/2017 6/13/17 3:30 20.7
6/13/2017 6/13/17 4:30 20.7
6/13/2017 6/13/17 5:30 20.8
6/13/2017 6/13/17 6:30 20.8
6/13/2017 6/13/17 7:30 20.8
6/13/2017 6/13/17 8:30 20.8
6/13/2017 6/13/17 9:30 20.8
6/13/2017 6/13/17 10:30 20.5
6/13/2017 6/13/17 11:30 20.4
6/13/2017 6/13/17 12:30 20.4
6/13/2017 6/13/17 13:30 20.6
6/13/2017 6/13/17 14:30 20.6
6/13/2017 6/13/17 15:30 20.7
6/13/2017 6/13/17 16:30 20.7
6/13/2017 6/13/17 17:30 20.8
6/13/2017 6/13/17 18:30 20.8
6/13/2017 6/13/17 19:30 20.7
6/13/2017 6/13/17 20:30 20.6
6/13/2017 6/13/17 21:30 20.6
6/13/2017 6/13/17 22:30 20.5
6/13/2017 6/13/17 23:30 20.5
6/13/2017 6/14/17 0:30 20.4
6/14/2017 6/14/17 1:30 20.5
6/14/2017 6/14/17 2:30 20.5
6/14/2017 6/14/17 3:30 20.6
6/14/2017 6/14/17 4:30 20.6
6/14/2017 6/14/17 5:30 20.6
6/14/2017 6/14/17 6:30 20.6
6/14/2017 6/14/17 7:30 20.6

Eisenia fetida 14 Day Survival Evaluation. 
Walton & Lonsbury Superfund Site. DAS Case Number 0359M. ESI Study 29255.
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/14/2017 6/14/17 8:30 20.6
6/14/2017 6/14/17 9:30 20.6
6/14/2017 6/14/17 10:30 20.8
6/14/2017 6/14/17 11:30 20.9
6/14/2017 6/14/17 12:30 21
6/14/2017 6/14/17 13:30 21.1
6/14/2017 6/14/17 14:30 21.1
6/14/2017 6/14/17 15:30 21.1
6/14/2017 6/14/17 16:30 21.1
6/14/2017 6/14/17 17:30 21.1
6/14/2017 6/14/17 18:30 21.1
6/14/2017 6/14/17 19:30 21.1
6/14/2017 6/14/17 20:30 21.1
6/14/2017 6/14/17 21:30 21.1
6/14/2017 6/14/17 22:30 21.1
6/14/2017 6/14/17 23:30 21.1
6/14/2017 6/15/17 0:30 21.1
6/15/2017 6/15/17 1:30 21.1
6/15/2017 6/15/17 2:30 21.1
6/15/2017 6/15/17 3:30 21.1
6/15/2017 6/15/17 4:30 21.1
6/15/2017 6/15/17 5:30 21.1
6/15/2017 6/15/17 6:30 21.1
6/15/2017 6/15/17 7:30 21.2
6/15/2017 6/15/17 8:30 21.2
6/15/2017 6/15/17 9:30 21.2
6/15/2017 6/15/17 10:30 21.2
6/15/2017 6/15/17 11:30 21.1
6/15/2017 6/15/17 12:30 21
6/15/2017 6/15/17 13:30 21
6/15/2017 6/15/17 14:30 21.1
6/15/2017 6/15/17 15:30 21.1
6/15/2017 6/15/17 16:30 21.1
6/15/2017 6/15/17 17:30 21.1
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/15/2017 6/15/17 18:30 21.1
6/15/2017 6/15/17 19:30 21.1
6/15/2017 6/15/17 20:30 21.1
6/15/2017 6/15/17 21:30 21.1
6/15/2017 6/15/17 22:30 21.1
6/15/2017 6/15/17 23:30 21.1
6/15/2017 6/16/17 0:30 21.1
6/16/2017 6/16/17 1:30 21.1
6/16/2017 6/16/17 2:30 21.1
6/16/2017 6/16/17 3:30 21.1
6/16/2017 6/16/17 4:30 21.1
6/16/2017 6/16/17 5:30 21.1
6/16/2017 6/16/17 6:30 21.1
6/16/2017 6/16/17 7:30 21.1
6/16/2017 6/16/17 8:30 21.1
6/16/2017 6/16/17 9:30 21.1
6/16/2017 6/16/17 10:30 20.8
6/16/2017 6/16/17 11:30 21
6/16/2017 6/16/17 12:30 21.1
6/16/2017 6/16/17 13:30 21.2
6/16/2017 6/16/17 14:30 21.2
6/16/2017 6/16/17 15:30 21.2
6/16/2017 6/16/17 16:30 21.2
6/16/2017 6/16/17 17:30 21.2
6/16/2017 6/16/17 18:30 21.2
6/16/2017 6/16/17 19:30 21.1
6/16/2017 6/16/17 20:30 21.1
6/16/2017 6/16/17 21:30 21.2
6/16/2017 6/16/17 22:30 21.2
6/16/2017 6/16/17 23:30 21.1
6/16/2017 6/17/17 0:30 21.2
6/17/2017 6/17/17 1:30 21.1
6/17/2017 6/17/17 2:30 21.1
6/17/2017 6/17/17 3:30 21.2
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/17/2017 6/17/17 4:30 21.2
6/17/2017 6/17/17 5:30 21.2
6/17/2017 6/17/17 6:30 21.2
6/17/2017 6/17/17 7:30 21.2
6/17/2017 6/17/17 8:30 21.2
6/17/2017 6/17/17 9:30 21.2
6/17/2017 6/17/17 10:30 21.2
6/17/2017 6/17/17 11:30 21.1
6/17/2017 6/17/17 12:30 21.1
6/17/2017 6/17/17 13:30 21.1
6/17/2017 6/17/17 14:30 21.1
6/17/2017 6/17/17 15:30 21.1
6/17/2017 6/17/17 16:30 21.1
6/17/2017 6/17/17 17:30 21.1
6/17/2017 6/17/17 18:30 21.1
6/17/2017 6/17/17 19:30 21.1
6/17/2017 6/17/17 20:30 21.1
6/17/2017 6/17/17 21:30 21.1
6/17/2017 6/17/17 22:30 21.1
6/17/2017 6/17/17 23:30 21.1
6/17/2017 6/18/17 0:30 21.1
6/18/2017 6/18/17 1:30 21.1
6/18/2017 6/18/17 2:30 21.1
6/18/2017 6/18/17 3:30 21.1
6/18/2017 6/18/17 4:30 21.1
6/18/2017 6/18/17 5:30 21.1
6/18/2017 6/18/17 6:30 21.1
6/18/2017 6/18/17 7:30 21.1
6/18/2017 6/18/17 8:30 21.1
6/18/2017 6/18/17 9:30 21.1
6/18/2017 6/18/17 10:30 21.2
6/18/2017 6/18/17 11:30 21.5
6/18/2017 6/18/17 12:30 21.6
6/18/2017 6/18/17 13:30 21.6
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/18/2017 6/18/17 14:30 21.7
6/18/2017 6/18/17 15:30 21.7
6/18/2017 6/18/17 16:30 21.8
6/18/2017 6/18/17 17:30 21.8
6/18/2017 6/18/17 18:30 21.8
6/18/2017 6/18/17 19:30 21.8
6/18/2017 6/18/17 20:30 21.7
6/18/2017 6/18/17 21:30 21.6
6/18/2017 6/18/17 22:30 21.6
6/18/2017 6/18/17 23:30 21.5
6/18/2017 6/19/17 0:30 21.4
6/19/2017 6/19/17 1:30 21.4
6/19/2017 6/19/17 2:30 21.4
6/19/2017 6/19/17 3:30 21.4
6/19/2017 6/19/17 4:30 21.4
6/19/2017 6/19/17 5:30 21.4
6/19/2017 6/19/17 6:30 21.4
6/19/2017 6/19/17 7:30 21.5
6/19/2017 6/19/17 8:30 21.4
6/19/2017 6/19/17 9:30 21.5
6/19/2017 6/19/17 10:30 21.3
6/19/2017 6/19/17 11:30 21.3
6/19/2017 6/19/17 12:30 21.3
6/19/2017 6/19/17 13:30 21.4
6/19/2017 6/19/17 14:30 21.4
6/19/2017 6/19/17 15:30 21.5
6/19/2017 6/19/17 16:30 21.6
6/19/2017 6/19/17 17:30 21.5
6/19/2017 6/19/17 18:30 21.5
6/19/2017 6/19/17 19:30 21.4
6/19/2017 6/19/17 20:30 21.4
6/19/2017 6/19/17 21:30 21.4
6/19/2017 6/19/17 22:30 21.3
6/19/2017 6/19/17 23:30 21.3
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/19/2017 6/20/17 0:30 21.3
6/20/2017 6/20/17 1:30 21.3
6/20/2017 6/20/17 2:30 21.3
6/20/2017 6/20/17 3:30 21.3
6/20/2017 6/20/17 4:30 21.3
6/20/2017 6/20/17 5:30 21.4
6/20/2017 6/20/17 6:30 21.4
6/20/2017 6/20/17 7:30 21.4
6/20/2017 6/20/17 8:30 21.4
6/20/2017 6/20/17 9:30 21.4
6/20/2017 6/20/17 10:30 21.2
6/20/2017 6/20/17 11:30 21.2
6/20/2017 6/20/17 12:30 21.1
6/20/2017 6/20/17 13:30 21.2
6/20/2017 6/20/17 14:30 21.2
6/20/2017 6/20/17 15:30 21.1
6/20/2017 6/20/17 16:30 21.2
6/20/2017 6/20/17 17:30 21.2
6/20/2017 6/20/17 18:30 21.2
6/20/2017 6/20/17 19:30 21.2
6/20/2017 6/20/17 20:30 21.1
6/20/2017 6/20/17 21:30 21.1
6/20/2017 6/20/17 22:30 21.1
6/20/2017 6/20/17 23:30 21.1
6/20/2017 6/21/17 0:30 21.2
6/21/2017 6/21/17 1:30 21.2
6/21/2017 6/21/17 2:30 21.2
6/21/2017 6/21/17 3:30 21.2
6/21/2017 6/21/17 4:30 21.2
6/21/2017 6/21/17 5:30 21.2
6/21/2017 6/21/17 6:30 21.2
6/21/2017 6/21/17 7:30 21.2
6/21/2017 6/21/17 8:30 21.2
6/21/2017 6/21/17 9:30 21.2
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STUDY NO.: 29255
CLIENT: AECOM

PROJECT: Walton & Lonsbury Superfund Site, DAS Case 0359M
ASSAY: 14 day Eisenia fetida  Soil Evaluation

Device Name: ML-9 Mean: 21.1
Device Description: Temperature Data Logger Minimum: 20.4

Serial Number: N22329 Maximum: 21.8
Device ID: 29255

Channel 1
Date Time Temperature (°C)

6/21/2017 6/21/17 10:30 21.2
6/21/2017 6/21/17 11:30 21.1
6/21/2017 6/21/17 12:30 21.1
6/21/2017 6/21/17 13:30 21.1
6/21/2017 6/21/17 14:30 21.1
6/21/2017 6/21/17 15:30 21.1
6/21/2017 6/21/17 16:30 21.1
6/21/2017 6/21/17 17:30 21.1
6/21/2017 6/21/17 18:30 21.1
6/21/2017 6/21/17 19:30 21.1
6/21/2017 6/21/17 20:30 21.1
6/21/2017 6/21/17 21:30 21.1
6/21/2017 6/21/17 22:30 21.1
6/21/2017 6/21/17 23:30 21.1
6/21/2017 6/22/17 0:30 21.1
6/22/2017 6/22/17 1:30 21.2
6/22/2017 6/22/17 2:30 21.1
6/22/2017 6/22/17 3:30 21.1
6/22/2017 6/22/17 4:30 21.1
6/22/2017 6/22/17 5:30 21.1
6/22/2017 6/22/17 6:30 21.1
6/22/2017 6/22/17 7:30 21.2
6/22/2017 6/22/17 8:30 21.1
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ASSAY REVIEW CHECKLIST 
STUDY#: 29255 ----------------------------
CLIENT: AECOM -----------------------------

PROJECT: Walton & Lonsbury Superfund Site DAS Case Number 0359M 

ASSAY: 14 day Eisenia fetida 

Analyst Data Review Date Initials Comments 

Chains of Custody Complete 512-6/n /--(f ,) 

Sample Receipt Complete 
\~ - -li 

Organism Culture Sheet(s) o,,i~"'it'li~ f,6--
Bench Sheets Complete ( dates, times, initials, etc ... ) 0~/)0/17 ~6-
Water Quality Data Complete t4/A 
Weights Reported Ob/10/(1 
Assay Acceptability Review .J,, ,/ 

Technical Report Review Date Initials Comments 

Statistical Analysis 

Survival bl3o/ l 7 ,ti(( 

Chemical t._iA 
Statistical Analysis Reviewed l01.~ \\1 \P1 
Data Acceptability Review b Join Ni"L 
Support Documentation 

Temperature Data Logger 6·201 n f{(<_ 
Daily WQ Data t--tA 
Overlying and/or Pore Water Chemistry ~ 
Other Chemical Analysis Data 

Draft Report bl?P!n !fR 
Final Report Reviewed 7,o/,, \,,i...-

QA AudiUReview Complete 
I • 

Final Report Printed - PDF 1f1i/n f(/C 

Report E-mailed / Faxed 1!1dn ti(( 

Report Logged Out J J, 
-
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